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From the publisher

MARK C. ZWEIG
mzweig@zweiggroup.com

Work/life integration
this month’s issue of Civil + Structural Engineer magazine includes a feature (“Is the way we work still working?”) 
on the typical work requirements for engineers in the AEC industry — particularly the private-sector side of it.  

It’s always interesting to me when people talk about work/life balance and how the younger folks supposedly want 
to work less so they have time to pursue their other pursuits. I prefer to think about work/life integration. When you 
really love your work — as so many engineers in this business do — you almost have to struggle to pull yourself 
away from it so you have time to devote to the other important things in your life. Not to mention the electronic 
tether we all have (and sometimes hate) that makes it possible to work 24 hours a day from anywhere for most of 
what we do.

There is an upside to that ever-present cellular/Wi-Fi connection, though: We can also leave when we need to so 
we don’t miss that school play or can get to the vet’s office when our trusty Irish setter, “Millie,” isn’t feeling well. 
And that’s valuable and lets us have some “balance” for those times we miss dinner with the rest of the family due 
to a business trip or night meeting.

February is going to be a busy month for us here at Zweig Group. Thanks in no small part to our loyal readers, 
advertisers, and sponsors of Civil + Structural Engineer magazine, overall company revenues grew by 31 percent 
last year. And for 2016 we are projecting 48 percent revenue growth overall. The industry we serve is healthy and 
the marketplace is responding to our offerings. Like many of you, we are trying to make everything we do better 
all of the time.  

Please let me know your comments, suggestions, or criticisms, and we will try to incorporate your thinking to better 
meet your needs. And please don’t forget to pass this issue on to someone else who may enjoy it.  

Thanks and keep reading!

When you really love your work, 
you may struggle to achieve 
work/life balance.
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ENGINEERING OUR FUTURE

Self-onboarding
Onboarding refers to the process through which new employees acquire the necessary knowledge, skills, 
and behaviors to become effective contributors. Some of the methods used in this process include meetings, 
presentations, and brochures that introduce a deep perspective of the company, the culture, and available 
resources. 

Research has demonstrated that formal on-boarding processes improve loyalty and lead to positive outcomes 
for new employees, such as higher job satisfaction, better job performance, greater firm commitment, and 
less job stress. These outcomes are particularly important to a firm looking to retain a competitive advantage 
in an increasingly competitive A/E market. 

Unfortunately, many firms in the industry do not have formal on-boarding processes. That leaves many new 
employees stuck in a long learning curve, putting them at a disadvantage relative to longer-term employees. 

If you are changing firms, make sure you get the most out of any on-boarding activity the firm offers and then 
identify other activities that will accelerate your integration and make them happen for yourself. Here are 
some important and effective activities that will help accelerate your own on-boarding in a new firm:

• Immerse yourself in the culture — Seek out social events with current and new employees. Build your network 
fast and get to know the people who can plug you into the company. 

• Seek out a mentor — Find a mentor or seasoned employee who is willing to show you the ropes. Request they 
spend a set amount of time per week with you. You may be surprised how willing and eager a potential mentor 
will be when sought out. Make sure your mentor is someone who is fully engaged, buys into the company vision, 
and is very positive. 

• Set goals for yourself — With the aid of a superior or your supervisor, ask for a set of goals that tie into the 
overall firm vision and also foster teamwork with your new colleagues. Your supervisor will likely be impressed 
you want to get serious about contributing and are willing to be held accountable. 

Being willing to self-onboard will pay off, making a big statement to your new employer. The faster you can 
integrate into a culture and start contributing, the faster your career will advance. Furthermore, it provides 
tremendous job security because employers highly value employees who are plugged in, bought in, and 
engaged in the big picture.

In the absence of a formal on-
boarding process, take it upon 
yourself.

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

On January 5, Zweig Group released the 2016 Marketing Survey of 
A/E/P & Environmental Consulting Firms — its 18th iteration of the 
publication. The annual resource aims to help architectural, engineering, 
planning, and environmental consulting leaders prepare for the upcoming 
year’s marketing by providing benchmarks of and data from peer and 
target organizations to inform marketing decisions. 

For example, 73 percent of respondents to the 2016 Marketing Survey 
said their firms create formal marketing plans. Of those firms that create 
formal marketing plans, three-quarters (75 percent) do so at most four 
and one-half months ahead of when they will be needed (see Figure 
1). The lowest value reported was one month in advance; the highest 
value was 60 months (five years) in advance, with the next highest value 
being 12 months (one year) in advance. Almost one-quarter (24 percent) 
of survey respondents report creating marketing plans three months in 
advance of when they are needed.

In addition to a snapshot of the 106 firms that answered the questionnaire, 
the 2016 Marketing Survey features a new look that readers can expect 
to see continually improved upon throughout the year. Longtime readers 
will notice more information on almost every page and more charts than 
prior surveys to provide a comprehensive look at the most comprehensive 
information available. 

The 2016 Marketing Survey provides a wealth of information related 
to firms’ marketing directors and staff, marketing budgets, proposal 

processes and spending, social media and traditional marketing use, 
websites, events and trade show participation, and more. The survey 
ends with respondents’ candid insights on what their firms are doing well 
and what challenges they face in marketing. 

New this year, whenever possible, is information on fast-growth firms 
— those whose revenue and/or staff have grown by 20 percent or 
more during the last three years — and high-profit firms — where net 
service revenue has been 10 percent or greater for the last three years. 
These firms’ data is displayed alongside the overall response data, to 
show the difference between an “average” firm and those that are doing 
exceedingly well. 

The 2016 Marketing Survey includes an executive summary that outlines 
the data line-by-line and provides a space for readers to input their 
firm’s information for at-a-glance comparison. Additional chapters in 
the publication include an outline of the demographics of questionnaire 
respondents, marketing planning and staff, marketing directors, proposals 
and sales, marketing systems, promotions, marketing expenditures, 
miscellaneous marketing topics, and firms’ strategies and challenges. 

The 2016 Marketing Survey of A/E/P & Environmental Consulting 
Firms is available for purchase at https://zweiggroup.com/survey.php.
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Figure 1: Preparation of marketing plans

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

Marketing the firm
By Andrea Bennett

https://zweiggroup.myshopify.com/collections/2016-surveys/products/marketing-survey-2016?variant=30152985345
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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 February issue:

Project Profitability: Why projects run over their design 
budget
By Howard Birnberg, Association for Project Managers

Engineering firms are in business to provide solutions to their client’s 
needs and to make a profit. If the project manager is not successful in 
controlling project design costs, then he or she will have likely failed 
to achieve the latter goal. Often, client service suffers if a project is 
running over the planned budget, and the result may be a failure to 
provide a satisfactory solution for your client’s needs. There are at least 
five reasons that projects run over their design budgets.

Read the entire article at http://tinyurl.com/projectprofit-feb16.  

Components of a stone wall
By Metroplex Retaining Walls of Virginia, Inc.

There are many retaining wall choices available in today’s civil markets 
— from cast-in-place concrete walls to cost-effective segmental block 
walls. However, there is a system that takes the structural and aesthetic 
features of a veneered concrete wall and lends itself to the more cost-
effective nature of segmental block. A masonry stone gravity wall 
system utilizes mass as its primary backfill support method and does 
not require geogrid or steel reinforcement. The walls are generally 
constructed of locally sourced materials, primarily Class 1-sized riprap 
and high-strength grout. This system can be broken down into three 
main components: footing, stem, and drainage.

Read the entire article at http://tinyurl.com/stonewalls-feb16.  

CIVIL + STRUCTURAL ENGINEER ONLINE

Masonry stone gravity walls are flexible, aesthetically pleasing, and do not require 
perfect site conditions to install.

GET 0% FINANCING FOR  84 MONTHS OR GET A BIG CASH DISCOUNT*

Hybrid Buildings Foundation SolutionsFabric Structures 

ClearSpan.com/ADCSE1.866.643.1010

WE MANUFACTURE • WE INSTALL
WE SAVE YOU MONEY
cost-effective, versatile buildings

*restrictions apply

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

Also supports monitoring and control of:
AutoDesk® Cascade Licensing Sequences 
ESRI® ArcGIS Extension License Activity

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:

clearspan.com/adcse


12          cenews.com          February 2016

February

Becoming a Better Recruiter
Feb. 11, 2016, Dallas
April 7, 2016, Washington, D.C.
Be more comfortable approaching great talent and learn how to promote 
the firm, its culture, and career opportunities and advancement.
https://zweiggroup.com/seminars/better_recruiter/index.php 

Geotechnical & Structural Engineering Congress
Feb. 14-17, 2016, Phoenix
The ASCE’s Geo-Institute and Structural Engineering Institute are 
combining their annual conferences to offer one expanded conference 
featuring 15 tracks and six plenary sessions focusing on interdisciplinary 
and discipline-specific areas. In addition, more than 100 exhibitors are 
expected.
http://geo-structures.org 

Environmental Connection
Feb. 16-19, 2016, San Antonio, Texas
Environmental Connection provides peer–reviewed education, products, 
and technology that address four educational tracks: Erosion and 
Sediment Control; Stormwater Management; Surface Water Restoration; 
and MS4 Management.
www.ieca.org/conference/annual/ec.asp 

International Conference on Water Management Modeling
Feb. 24-25, 2016, Toronto
Emphasis on state-of-the-art computer modeling for resolving water 
quantity and quality problems in stormwater, wastewater, and water 
distribution systems.
www.chiwater.com/Training/Conferences/conferencetoronto.asp 

MARCH

PCI Convention & National Bridge Conference
MARCH 1-5, 2016, NASHVILLE, TENN.
PCI Convention and National Bridge Conference is co-locating with 
The Precast Show, creating the largest tradeshow in North America 
dedicated to precast concrete. More than 35 education sessions focus 
on key areas such as technical, transportation, research, marketing, 
business, and productivity.
www.pci.org/2016convention 

Sustainable Water Management Conference
March 7-10, 2016, Providence, R.I.
Solutions for balancing the benefits of conservation with the costs; 
managing water resources, sustainable utilities, and infrastructure; 
urban planning and design; energy efficiency; water conservation; 
stormwater; and reuse.
www.awwa.org/conferences-education/conferences/sustainable-water-
management.aspx

Building an Entrepreneurial Firm
March 9-10, 2016, Miami
April 13-14, 2016, Dallas
June 8-9, 2016, Chicago
Taught by Mark Zweig, this one-day seminar is specifically designed 
for entrepreneurially minded leaders in the architecture, engineering, 
planning, and environmental industries. It was designed to help your 
firm blow past static, incremental growth and become a benchmark in 
the industry.
https://zweiggroup.com/seminars/baef 

ASCE Week
March 14-18, 2016, Lake Buena Vista, Fla.
The American Society of Civil Engineers’ most popular seminars in one 
location. Attendees can earn as many as 36 PDHs in one week to meet 
license renewal requirements.
www.asce.org/asceweek

Becoming a Better Project Manager
March 15, 2016, Fayetteville, Ark.
April 13, 2016, Chicago
May 10, 2016, Los Angeles
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more 
effective.
https://zweiggroup.com/seminars/better_pm 

Advanced Project Management
March 16, 2016, Fayetteville, Ark.
April 14, 2016, Chicago
May 11, 2016, Los Angeles
Specifically developed to help higher-level design and technical 
professionals develop advanced leadership and management skills to 
better lead projects and clients.
https://zweiggroup.com/seminars/advanced_pm 

April

APA National Planning Conference
April 2-5, 2016, Phoenix
American Planning Association conference features hundreds of 
sessions in 10 tracks, plus 16 “Deep Dives” and more than 50 mobile 
workshops.
https://conference.planning.org/conference 

Congress on the Future of Engineering Software
April 7-10, 2016, Scottsdale, Ariz.
COFES is a think tank and technology summit gathering executives 
from design, engineering, architectural, development, and technology 
companies to discuss best practices for managing change.
www.cofes.com 

EVENTS

www.awwa.org/conferences-education/conferences/sustainable-water-management.aspx
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Geo-Americas 2016
April 10-13, 2016, Miami Beach, Fla.
The 3rd Pan-American Regional Conference on Geosynthetics — 
hosted by the North American Geosynthetics Society. The technical 
program will be comprised of short courses, technical sessions, panel 
discussions, and keynote lectures addressing a range of topics.
www.geoamericas2016.org 

SPAR 3D Expo & Conference
April 11-14, 2016, The Woodlands, Texas
Conference and exhibition focused on end-to-end business and 
technology considerations for 3D measurement and imaging for 
industrial facilities; building, architecture, and construction; and civil 
infrastructure.
www.sparpointgroup.com/international

Joint Rail Conference
April 12-15, 2016, Columbia, S.C.
All aspects of railroad (freight and passenger) civil, mechanical, 
electrical, and systems engineering, as well as rail safety, planning, 
design, financing, operations, and management.
www.asme.org/events/joint-rail-conference

NASCC: The Steel Conference
April 13-15, 2016, Orlando, Fla.
Seminars on the latest steel design concepts and construction techniques 
for buildings and bridges, as well as an extensive trade show featuring 
cutting-edge products ranging from structural software to state-of-the-art 
fabrication equipment.
www.aisc.org/content.aspx?id=40530

GBA Spring Conference
April 14-16, 2016, Dallas
Annual Geoprofessional Business Association conference focuses on 
“Optimizing Performance for Our Firms and Our Clients: Professionalism 
in Motion.”
www.geoprofessional.org/index.cfm?pid-10292 

ACEC Annual Convention and Legislative Summit
April 17-20, 2016, Washington, D.C.
A/E industry policy and political lobbying issues plus the Engineering 
Excellence Awards Gala, which recognizes engineering achievements for 
2015 throughout the world.
www.acec.org/conferences/annual-convention-2016 

The Concrete Convention and Exposition
April 17-21, 2016, Milwaukee
American Concrete Institute spring meeting features education and 
technical sessions and committee meetings, where standards, reports, and 
other documents are developed. 
www.concrete.org/events/conventions.aspx 

Design-Build in Transportation
April 18-20, 2016, Charlotte, N.C.
More than 800 attendees from the private and public sectors are expected 
for this event dedicated to enhancing the use and delivery of design-build 
in the transportation sector.
https://www.dbtranspo.com 

Design-Build for Water/Wastewater
April 20-22, 2016, Charlotte, N.C.
Best practices in design-build project delivery in the water/wastewater 
sector.
www.dbia.org/Conferences/water/Pages/default.aspx 

Becoming a Better Seller
April 21, 2016, Kansas City, Mo.
May 5, 2016, Tampa, Fla.
Specifically developed to help design and technical professionals become 
more comfortable dealing with clients and promoting the firm and its 
services.
https://zweiggroup.com/seminars/better_seller 

M&A in a Day
April 26, 2016, Charlotte, N.C.
One-day session covering all phases of a transaction, from developing 
a strategy to post-deal integration.
https://zweiggroup.com/seminars/maiad 

Send information about upcoming conferences, seminars, and exhibitions rel-
evant to civil and structural engineering to Bob Drake at bdrake@zweiggroup.
com.

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

“Out-of-the-box” thinking

“Out-of-the-park” performance

When you have marketing needs

but you don’t have marketing time . . .

outsource to a proven professional

The Siben Consult, LLC

“seller-doer” support, strategic planning, 
marketing processes, SOQ and proposal 

development, short-list presentation 
development, presentation and short-list 

interview coaching, other marketing needs

TSC
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ON THE RISE

Donald D. Graul, P.E., was appointed interim president of Parsons 
Transportation Group, Inc. He will maintain his position as president 
of Parsons Construction Group. Randy Britt, LEED AP, Parsons’ 
director of sustainability, was awarded the Construction Management 
Association of America’s Special Award for Sustainability in recognition 
of his efforts to raise the level of awareness of the need for sustainability 
in the construction management industry. Parsons’ Road and Highway 
West Sector Manager David Warner was recently appointed to the City 
of Seattle, Mayor Ed Murray’s Women and Minority Owned Business 
Enterprise Advisory Committee. Kenneth J. Murray, P.E., joined 
Parsons as senior vice president of its environment and infrastructure 
business unit. In this role, he will lead the environment and infrastructure 
business unit’s regional growth in Canada.

Amy Trygestad, P.E., FACI, joined CTLGroup as a principal engi-
neer. She has more than 20 years of experience in the structural design 
and construction industry, including engineering consulting, program 
management, concrete subcontracting, ready-mixed concrete produc-
tion, and strategic marketing and technical enhancement of concrete 
construction. Structural engineer Scott Hargrove joined CTLGroup’s 
Fort Collins, Colo., office. He has more than 10 years of experience in 
residential, commercial, and industrial structural/civil design. James 
Kellogg returned to CTLGroup as a project manager for the Glenwood 
Springs, Colo., office, bringing nearly 20 years of experience in geo-
technical and water resource engineering to the role.

Dewberry hired Brittney Kelly, P.E., as a transportation planning en-
gineer in the firm’s Raleigh, N.C., office. She will be part of the team 
responsible for providing planning, natural resource assessment, de-
sign, and utility coordination services for transportation and site/civil 
projects across the Southeast. Joseph Keezel, P.E., joined Dewberry 
as a senior project manager in the firm’s Orlando, Fla., office where he 
will support the firm’s Central Florida transportation practice. Keezel 
has more than 20 years of experience designing major transportation 
systems and thoroughfares, working primarily on Florida Department 
of Transportation projects. Dewberry promoted Jamal Mahmood, 
P.E., to associate in the firm’s Bloomfield, N.J., office. As an engineer 
for more than 30 years, Mahmood has extensive experience in infra-
structure improvement. Nicole Gough, PWS, joined Dewberry as a 

senior environmental scientist in the firm’s Orlando office. Gough is 
responsible for overseeing acquisition of federal, state, and local envi-
ronmental permits for various transportation, land planning, and land 
development projects from Central Florida to the panhandle. Dewberry 
hired Samuel Nye, P.E., LEED AP, as a project manager in the firm’s 
Raleigh, N.C., office. Nye will support Dewberry’s growing telecom-
munications service by guiding staff through project design, preparing 
wireless facility design and permit documents, coordinating client de-
sign reviews, managing sub-consultants, and tracking project sched-
ules and progress. Stuart Rogers, P.E., LEED AP, is now senior proj-
ect manager in Dewberry’s Tampa, Fla., office where he is responsible 
for enhancing the firm’s site/civil and land planning and development 
services across the west coast of Florida.

Jeanne Cormier was appointed to be Lochner’s next chief operating 
officer following the current COO’s, Chuck Craycraft, retirement in 
April 2016. Cormier, a senior vice president, for the last several years 
also served as the firm’s director of strategic growth and since 2014 as 
a member of Lochner’s board of directors.

Alicia Rudolph, P.E., joined Neel-Schaffer, Inc., and will serve as the 
engineer manager for the firm’s Tuscaloosa, Ala., office. Rudolph has 
24 years of experience as a project engineer, project manager, and of-
fice manager. 

Louis Berger announced Meg Lassarat, CPA, as the firm’s new chief 
financial officer and corporate executive vice president. Lassarat brings 
more than 30 years of financial management experience to Louis Berg-
er, including more than 13 years of experience serving as the CFO for 
a range of publicly traded, privately held, and private equity-backed 
engineering and construction firms.

Gresham, Smith and Partners (GS&P) announced that David Kiefer, 
P.E., joined the firm’s Knoxville, Tenn., office as a senior water re-
sources engineer. He brings 27 years of experience in the design of 
water distribution and wastewater collection systems. Michele Nanna 
joined GS&P as a senior associate and director of business develop-
ment. She has more than 25 years of experience in the global design 
and construction industry.

Michele NannaStuart Rogers, P.E., LEED APSamuel Nye, P.E., LEED AP

James KelloggDonald D. Graul, P.E. Brittney Kelly, P.E.Randy Britt, LEED AP

Jeanne Cormier

Joseph Keezel, P.E.David Warner

Alicia Rudolph, P.E.

Nicole Gough, PWSKenneth J. Murray, P.E.

Awards, promotions,
and new hires



Submit your nominations today for the
2016 Rising Stars in Civil + Structural Engineering Awards!

 Setting an example for generations to come...

Civil + Structural Engineer is recognizing civil and structural 

engineers 40 years old or younger working in the United States 

for consulting firms, public agencies, military, or educational or 

research institutions who have shown exceptional technical 

capability, leadership ability, effective teaching or research, 

and/or public service benefiting the civil and structural 

engineering professions, their employers, project owners, and 

society. Nominees selected as Rising Stars in Civil + Structural 

Engineering will be featured in an article in the April 2016 issue 

of Civil + Structural Engineer.

www.zweiggroup.com/risingstarsaward

Don’t miss your chance 
to nominate yourself or a 

representative from your firm!

Nomination Deadline: 

Feb 15, 2016

Maximum Nominations per Firm: 

Up to four! 

Application Fee: 

FREE!
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Profile

Engineers address challenges to design and construction of 
disaster-resistant homes and schools in emerging nations.

By Jennifer Anna Pazdon, P.E.

Build Change: Worldwide 
technical excellence in 

search of local solutions

Imagine coming to work one day to find that the building codes, material 
references, product guides, and other resources vital to your work as 
a structural engineer are no longer applicable. Imagine that whatever 
scant resources are available are incomplete and likely also written in 
a language in which you are not yet fluent. There is no department of 
buildings as you know it, nor third-party inspection agencies, nor legal 
requirements for inspection, and the construction workers you encounter 
often lack formal training. 

In this reality, material quality certification is not enforced and your 
project is not just design and construction administration of one building, 
but rather providing shelter for thousands of families and students who 
have been displaced by a massive earthquake, tsunami, or typhoon, in 
diverse and often remote locations.

These are just a few of the challenges and prospects encountered by 
engineers undertaking to provide technical assistance for reconstruction 
of essential building stock and sustainable permanent change to 
construction practices in the wake of crises in developing countries. 
This article provides a look at experiences of several engineers working 
with a non-profit (Build Change) in locations around the world and the 
challenges faced during each phase of the process, from design through 
construction.

Most frequently in the aftermath of natural disasters such as earthquakes 
and hurricanes, the same inadequate building types responsible for deaths 
of poor and middle income persons in developing countries have been 
rebuilt in the same way, setting the table for further economic distress 
and unnecessary loss of life in a future event. The houses and schools 
serving these vulnerable populations typically are conceived and built 
in what is known in the development world as the “informal sector.” 
Without a change to these informal sector construction practices, the 
cycles of life and investment loss will continue to affect those who can 
least afford it.

Without assistance to gain autonomous knowledge and skill, the people 
affected most by natural disasters are insufficiently equipped to help 
themselves. However, valuable precedent has shown that with training in 
disaster-resilient, technologically and culturally appropriate construction 
techniques, such scenarios are not inevitable. 

Design standards: Nepal
An experienced engineer may need to flip through material design 
guides only sparingly as the rules of thumb for minimum thicknesses, 

Ground floor collapse of a three-story reinforced concrete frame with 
clay brick infill building located in Lamosanghu, Sindhupalchok District, 
Nepal. Photo: Daniel Chavez
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reinforcement ratios, and the various equations for allowable strengths 
have become ingrained. A challenge arises when the requirements of 
these guidelines are not applicable, for instance, because the construction 
typology, in the case of confined masonry with brick or stone, is not 
common in the developed world, or because the reality of limited 
construction technologies physically impedes direct application of the 
full standard.

In Nepal, magnitude 7.8 and 7.3 earthquakes hit in succession in the 
spring of 2015, annihilating half a million homes and leaving another 
half as many damaged. Several thousand school buildings were also 
destroyed. Although Nepal has developed a Nepal National Building 
Code largely based on the Indian Standards, its implementation has yet 
to be required in rural areas and it is relatively prescriptive in nature, 
with mandatory provisions for building construction, rules of thumb for 
particular construction types, and general guidelines for construction 
types encountered in remote rural areas. 

Whereas Nepal has variable topography, the guidelines do not consider 
site-specific geotechnical issues that contribute to the amplification of 
ground accelerations and velocities or employ a risk-targeted approach 
to earthquake-resistant design. The code does not provide technical 
literature on repair and retrofit of existing structures nor mandate 
retrofitting for existing buildings. 

In rural areas, where 92 percent of houses are owner-built (see Note 1, 
page 18), engineered building materials and construction typologies are 
often unavailable or unachievable due to a combination of inaccessibility 
and prohibitive expense. According to an engineer working in Nepal, 
“One of the biggest technical challenges in the rural areas of Nepal is 
developing and justifying a structural evaluation and retrofit design 
methodology that provides a life safety performance level using random 
stone masonry with mud mortar as the primary lateral force-resisting 
system.” 

This is needed because this is the most common existing building type 
in rural Nepal, and houses that suffered damage but were not destroyed 
will likely not receive any aid for reconstruction. Yet, many homeowners 
acknowledge a need not only to repair, but to strengthen these homes.

Build Change’s Nepal team is currently developing strengthening 
techniques for random stone masonry and mud mortar construction that, 
in the words of an engineer in Nepal “is sensitive to social, cultural, 
psychological, financial, and political issues in order to provide a long-
term structural solution.” 

This will include looking to research from around the world, laboratory 
testing to establish default strengths, field testing for constructability, and 
validation by the government’s technical authority for reconstruction. 
The overall aim is keeping it simple enough to be adopted widely and 
robust enough to significantly improve performance.

Materials: Indonesia
In modern structural engineering practice, material specifications are 
standardized and reliable input values receive little more than passing 
thought. In many areas of developing countries, lack of access to quality 
building materials is a major concern. Although a rare typology in most 
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developed countries, confined masonry — where walls of masonry 
(brick or block) are surrounded in-plane by reinforced concrete confining 
elements — is the predominant construction type in many developing 
locations and can be earthquake-safe when constructed properly and 
with good materials. 

Throughout Indonesia, the quality of clay brick used for masonry 
construction is so low that in some cases bricks can be broken in half by 
hand, may erode substantially within a year where exposed to weather, 
and are so irregularly shaped they hamper construction of a plumb wall. 
The Indonesian Building Standard sets minimum strengths for three 
classifications of brick, but there is not an agency in place to monitor 
material quality or distribute certifications. 

Since the 2004 magnitude 9.1 Indian Ocean earthquake and tsunami, 
which resulted in 225,000 casualties in Northern Sumatra alone, Indonesia 
has regularly experienced fatal earthquakes in excess of magnitude 6 
(see Note 2, page 18) due to the proximity of a plate boundary and a 
major fault line that straddle the western boundary of the island nation. 
In West Sumatra, a magnitude 8.8 earthquake is predicted to bring with it 
a tsunami within the next few decades (see Note 3, page 18). 

Recognizing the high level of risk in Indonesia, and that improving 
production standards would be vital to increase brick strength, regularity, 

and durability, a team in Sumatra is working with brick producers at 
their rural production kilns. Simple field tests have been developed 
to help producers choose better raw materials, estimate proper firing 
temperatures, and test brick strength for quality control. Local 
universities are working with the team to provide rounds of compressive 

Notes

1. Study on Earthquake Disaster Mitigation of Kathmandu Valley, 
JICA (2000).

2. Notably: 2005 Nias Island, North Sumatra M8.6; 2006 
Yogyakarta,West Java M6.3; 2007 Bengkulu, West Sumatra, 
M8.4; 2009 Padang, West Sumatra, M 7.6; 2010 Mentawei 
Islands, West Sumatra M7.7; 2012 Aceh, North Sumatra M8.6; 
and 2013 Aceh, North Sumatra M6.1.

3. Report for Meeting with West Sumatra Province Stakeholders, 
Earth Observatory of Singapore and Indonesian Institute of 
Sciences (2012).

4. The ASTM minimum average compressive strength of building 
brick with moderate weathering is 17.2 MPa (2,500 psi).

5. Haiti Earthquake PDNA: Assessment of damage, losses, general 
and sectoral needs, Government of the Republic of Haiti (2010).

Brick maker fueling rural brick kiln in West Sumatra, Indonesia. Photo: Lola Gomez
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testing to measure progress, and an affordable Three-Point Test machine 
design was given to community leaders to allow for self-monitoring in 
the absence of government oversight.

According to an engineer in Indonesia, “The Indonesian Building 
Standard requires a 5-MPa (725-psi) (see Note 4, page 18) minimum 
compressive strength for bricks in all construction projects. This is not 
enforced and typical production standards were averaging 2 to 3MPa. 
We’ve been able to double or triple the highest values in some cases 
and are working to set up standards to ensure sustainability of higher 
strengths. The reality is that there is imminent need for new schools and 
homes, and to retrofit damaged or poorly constructed homes and schools 
for impending disasters. ... Although the brick strengths achievable in 
these rural kilns are low by U.S. standards, it is simply not feasible to 
replace an entire vernacular construction method or to ship in alternative 
materials.

“With increased strengths we’re seeing in the brick program, a properly 
constructed confined masonry building will be more resilient. We are 
working with the local disaster preparedness board and the public works 
administration as well as several universities to educate them about 
the importance of materials strengths and the need for quality control 
measures.”

Plan review/permitting: Haiti and China
In informal neighborhoods, construction of private homes is often 
unregulated; neither the technical nor architectural aspects of a design 
receive review from public or private qualified technical persons. This 
lack of technical input and review can lead to substantial damages and 
loses. For example, in Haiti, the magnitude 7.3 earthquake that struck 
in January 2010 caused an estimated $2.3 billion in damages to private 
housing and displaced an estimated 1.8 million people from their homes 
(see Note 5, page 18).   

Efforts to work with the relevant government agencies so that designs 
and design guidelines for projects are developed and reviewed by 
qualified individuals are being made. One engineer who worked in Haiti 
for several years reported, “We worked with the Ministry to incorporate 
the seismic evaluation and retrofit procedures for Haitian housing we had 
developed with the support of a private U.S. engineering firm into the 
Ministry’s Guidelines for Seismic and Hurricane Retrofit of Buildings. 
Then we worked to train the Ministry’s staff in using and applying the 
procedures. In one of our recent retrofit projects, a trained engineer 
from the government was allocated to work with us and review and 
approve each of the more than 180 house retrofit designs our engineers 
produced. It seems that more and more, the Ministry or municipalities 
are participating in the technical design review process for housing 
reconstruction projects.”

A Build Change-trained builder pours concrete for a ring beam in Port Au Prince, Haiti. Photo: Lizzie Blaisdell
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Also, for reconstruction projects, issues of land tenancy and ownership 
can be a considerable complication for permitting. An engineer in Haiti 
attests that, in practice, “there is no legal process of construction used 
in housing in Haiti. In practice, an informal owner buys material and 
pays a boss (builder) for the construction without making a permit, or 
plans, [or] even a land title. There is distinction of the land tenancy and 
the building tenancy, so you can own a house without owning the land.” 

In Haiti, retrofitting and repairing existing homes has proven a simpler 
way to deal with the land tenancy issues and still increase the stock 
of safe housing because the owner and house remain, so validation of 
ownership and tenancy is not as difficult.  

Knowing that construction is likely to continue unregulated, and that 
homeowners in the informal sector of these emerging countries tend to 
incrementally expand their homes as resources become available, one 
strategy is to include an allowance in the engineering design now for safe 
future modification and adaptation of the structure. 

“Design a house to include future expansions within a set of 
predetermined parameters — [such as] a concrete roof so that a second 
story, with a light-framed timber roof, can be added at a later date,” one 
engineer recommended. “Or provide for a horizontal addition in one 
particular direction by extending reinforcing for future lap splicing, with 
an appropriate cover material to prevent corrosion prior to that time.” 

In locations where a formal review process does exist, there can be other 
challenges to working with long-established agencies and practices. “In 
China, the biggest technical challenge was…we had a very difficult time 
convincing the government officials to put columns at the ends of the 
shear walls. They were convinced that it was unnecessary,” recalled an 

engineer who has worked in several locations. “We ran into resistance 
from government officials who were convinced that the Sichuan 
earthquake was a once-in-a-lifetime experience that will never happen 
again, so there was no need to design buildings to resist earthquakes of 
that magnitude.”

Construction supervision: Philippines
In the absence of inspection agencies or building department oversight, 
rural construction projects require the engineer and technical team to 
provide close supervision in the field to ensure that details are properly 
executed and quality materials are used. 

An engineer in the Philippines said, “We definitely see improved 
construction practices when we have supervising engineers and builder 
trainers constantly on site. ...The hope is that…the contractors and 
builders will see that they have built a better and more resilient house or 
school, it was not that hard to alter the usual construction practices, and 
they will continue to use the new methods on future work where we are 
not involved because they are now ‘better builders.’”

Build Change teams in all locations have developed training sessions 
for local builders who may have years of experience but may not have 
been trained for disaster-resistant detailing such as decreased spacing 
of stirrups at beam-column connections, or in material quality control 
such as onsite slump tests. Training is bolstered by construction quality 
checklists, a tool that can be used by engineers, or simplified and used 
by homeowners and school communities in the absence of an engineer 
or trained inspector to identify “red flags” in the construction process.  

Supervision of multiple project sites concurrently needs to be simplified 
and systematized in order to ensure that each phase of construction 

Haitian block masonry house before and after retrofit and extension. Photos: Clement Davy
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Pilot House 1 in Sulangan, Eastern Samar, Philippines, is designed for future vertical expansion. It sheltered 53 people 
during Typhoon Ruby in December 2015. Photo: Karin Kuffel
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advances only when disaster-resistant construction requirements have 
been fulfilled in the prior phase and that the end product meets the life-
safety standard of the design.

For engineers working in the Philippines, where in fall 2014 a magnitude 
7.1 earthquake followed by a Category 5 typhoon left 14,500 houses 
destroyed, more than 1.1 million damaged, and 3.62 million people 
displaced, construction supervision and quality control have their own 
unique challenges. 

An engineer described site-visit logistics in this country of 7,107 islands: 
“We have engineers and builder trainers commuting daily by a medium-
sized panga (single-hulled boat with bamboo pontoons) to and from a 
housing project on a small island. … In the past week, we had to skip 
two days of construction supervision due to a passing small typhoon 
followed by a tropical storm.” 

In addition to staff transportation, getting quality materials to a remote 
island site is very challenging in the Philippines. “Materials are purchased 
in the closest major town, then delivered to…a beach area in a nearby 
village. From there, the island homeowners have to pick up the materials 
and transport them to the island in their small fishing boats…all while 
keeping cement bags dry and intact, and concrete blocks in one piece!” 

There is consensus among the engineers that in the end the realization 
of disaster-resistant homes and schools outweighs what can sometimes 
be frustrating and seemingly insurmountable challenges. An engineer 
recalled, “Seeing a house built and a family moving in is a measurable 
success. It’s not one building for a faceless entity, it’s 50 houses for 50 

different families whose homeowners you have seen on a nearly daily 
basis during construction. …[It was] most gratifying to hear that a 
homeowner of a new house provided safe shelter for 53 people — family, 
friends, and neighbors — 17 families in all, in a 4-meter by 7-meter 
house during a recent typhoon — one pregnant woman included. Hard 
to believe they fit that many people in one house, but rewarding to know 
that the people felt safe enough to do that and were safe.” 

Another engineer said, “In Nepal I was deeply moved by what I saw in 
Ramche. All but one house in the village had collapsed in the earthquake. 
The village was completely devastated, yet the people in Ramche were 
not mad, depressed, or bemoaning their fate but instead were ready to 
rebuild and eager to learn how to build back better. They inspire me to 
want to help them even more than I felt before I went there.”

JENNIFER ANNA PAZDON, P.E., has 10 years of experience in structural engineering 
consulting based in New York City and abroad. After nearly a year with Build 
Change in Indonesia and Nepal, she will step into the role of lead structural 
engineer for the Philippines this spring. She received her MSE from Princeton 
University in 2009.

Contributing authors are Lizzie Blaisdell, S.E.; Daniel Chavez, P.E.; Clement 
Davy; Tim Hart, P.E., S.E.; Karin Kuffel, S.E.; and Pierre Paya.

Build Change designs disaster-resistant houses and schools in emerging 
nations and trains builders, homeowners, engineers, and government officials 
to build them. To learn more about how to help reduce deaths, injuries, and 
economic losses through disaster-resistant, culturally appropriate, sustainable 
construction, visit www.buildchange.org.  
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Long hours at the office, all-hands-on-deck deadlines, always-on 
technology, and the road warrior lifestyle is business as usual in the AEC 
industry. But is it killing us? This article examines an area of critical 

importance: executive and employee wellness. Firms that are making it 
a priority are seeing an impact — from productivity and effectiveness to 
recruitment and retention.

At international planning and design firm Sasaki Associates (Boston), 
the wellness conversation is personal, and the 250-person firm is tackling 
it head-on. It started when, during the firm’s leadership transition two 
years ago, now-Managing Principal James Miner found himself in the 
emergency room with alarmingly high blood pressure and a personal 
wake-up call.

It inspired him to start a new conversation at Sasaki. During an emotional 
staff meeting, he shared his personal story and his vision for a healthier 

Firms that make executive and employee wellness a priority
are seeing positive impacts.

By Rich Friedman

Is the way we work 
still working?

FIRMS IN FOCUS 
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workplace. “It was very tough to do,” he said. “And it resonated. Other 
principals and senior associates spoke up and shared their experiences. 
People felt it was now OK to talk about this.”

No easy answers. 
Wellness and balance mean different things to different people, and it 
touches everything from staffing and workload to design industry culture 
and client expectations, to 24-hour technology and generational changes 
in what’s expected as people move up the ladder.  

Many firm leaders feel guilty about taking time out for exercise or working 
less than 60 hours per week. It can feel selfish, even unprofessional. The 
truth is, the time you spend improving your own health, productivity, and 
focus will actually help you build a stronger firm.

Research shows what we all know and often overlook: Ignoring our health 
will catch up to us. That’s why 600-person A/E firm DLR Group (Omaha, 
Neb.) requires its senior principals to undergo regular confidential health 
check-ups. And it’s why 150-person structural engineering firm Silman 
Associates (New York) now has a wellness director and a wellness 
initiative that brings stress management, movement, nutrition, and other 
initiatives to staff across three offices. 

Wellness starts at the top
Silman President Joe Tortorella said his experiences with stress reduction 
have made him a better leader and mentor, one who is able to recognize 
the “tells” when someone is stressed or needing a break. Yet the wellness 
program was also born out of asking staff what they wanted in a new 
office. Offerings include a quiet room for meditation and naps; weekly 

yoga, Pilates, and MELT classes; and lunch seminars on mindfulness, 
cholesterol, and healthy cooking. There is a monthly breakfast club, a 
running club led by a senior principal, and individual and team challenges 
with healthy incentives such as gift certificates for local food coops.

“We hear from employees: ‘I never thought I could see myself doing 
this, but it’s made a difference in my stress level.’” he said. “For us, it’s 
helping people live a better life. As an owner, isn’t it wellness for you 
when your people are happier, more relaxed, and more focused — and 
thus, more productive?”

A 2013 study conducted by the Harvard Business Review and The 
Energy Project backed this up. It revealed that leaders who encourage — 
and model — working in more sustainable ways have employees who 
are 55 percent more engaged, 53 percent more focused, 77 percent more 
satisfied, and 1.15 times more likely to stay at the company. 
 
Are the principals burned out?
Firms can enact policies to encourage wellness and balance, but 
individuals also need to set their own boundaries and advocate for their 
own health and well-being, Miner said. They won’t do that in a culture 
where the opposite is rewarded or where they feel like they can’t say no.

“The way you carry yourself in the office is a big deal,” he said. “If 
you’re on the road all the time looking haggard, and you think this is OK, 
it is not. People are watching and asking themselves, ‘Is that really what 
I aspire to?’ We want to offer role models that make them say, ‘Yes, I do 
want to be a leader at Sasaki.’”

www.plastic-solution.com
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FIRMS IN FOCUS 

When Mark Hain decided to leave his job as an emergency medical 
technician to pursue a degree in environmental engineering at the 
University of Georgia (UGA), he assumed he would immediately get his 
hands dirty designing and building projects. Instead, he found himself 
in a design course analyzing and discussing in detail how his work as 
an engineer might impact others — and questioning whether certain 
projects should be built at all.

The class was one of the first in the UGA College of Engineering 
designed to introduce students to empathy as a learned skill. Researchers 
in the college and in the School of Social Work are investigating how 
engineering students can best develop empathic skills to enhance their 
approach to professional practice. The work is supported by a three-year 
grant from the National Science Foundation.

“I felt like I was an empathetic person before the class, but I never 
thought about applying empathy to engineering and projects that I might 
be designing,” Hain said. “It made me think about things in greater depth 
and challenged me and the other students to understand the direct and 
indirect impact of our work.”

Empathy — being sensitive to another person’s perspective — is as 
necessary for engineers as it is for social workers, according to Shari 
Miller, an associate dean in the School of Social Work and co-principal 
investigator on the project.

“Just because a project may be expertly crafted on a technical level 
doesn’t mean it will be the right solution in the context of a community 
and its needs,” she said.

Although future engineers get a thorough grounding in technical 
skills, their curriculum does not typically provide much exposure to 
considering how a project might affect various stakeholders or how 
those stakeholders might contribute to a project. Once in the workplace, 
however, engineers often encounter challenges that require an empathic 
orientation. They may be asked to develop projects with a diverse group 
of partners or design projects that require extensive federal or state 
impact assessments.

University of Georgia researchers work to build empathy into the 
engineering program.

Combining science and 
consideration

To that end, Miner schedules time for exercise during the workday, 
invites staff to walk or have lunch, and makes it a priority to be home 
by 6 p.m. when in town to be with his wife and three young children. 
Business trips remain a challenge. 

The firm also hired a generational expert, a leadership trainer and coach 
to work with senior staff. It’s role modeling, and part of a strategic plan 
to cultivate more women leaders and address generational shifts in 
fatherhood and childfree professionals who value a meaningful personal 
life outside the office.

Employees are encouraged to build peer relationships to cover for one 
another, to respect other people’s personal priorities (it’s not just family), 
and learn how to set boundaries that allow them to say no when necessary.

Silman’s wellness center is “definitely a recruiting tool,” agreed 
Tortorella. “Clients also look at us differently,” he said. “For us, it’s not 
about measuring the benefits. Work-life balance is the most important 
thing to us, and this industry is not conducive to achieving this balance.”

Build a sustainable culture. 
Is it time to address your own — and your firm’s — approach to wellness? 
Here are a few places to start, from those who are doing it:

• Reward leaders and senior staff who model work-life balance and who 
exhibit empathy and emotional intelligence.

• Add wellness objectives to your firm’s strategic plan. Know where you 

want to go, and how you will define success.
• Talk openly about what it takes to get ahead, what’s valued, and what’s 

expected.
• Let go of the guilt and allow yourself — and your staff — to recharge. 
• Address staffing and operational issues that contribute to heavy workloads, 

and empower employees to say “no.”
• Set clear expectations around email and voicemail use and availability, 

including response times and off-hours use.
• Every day, balance achieving something with enjoying something. 
• Get up from your desk and out of the office. Take a walk or eat lunch away 

from the building.
• Treat yourself like a business and have a personal strategic plan. Know 

what you want personally and professionally, and take steps to create your 
own balance.

• Limit meetings to no longer than 90 minutes, or institute walking meetings, 
or offsite coffee and lunch meetings.

• Create fitness or wellness rooms or offerings, nap spaces, and provide 
healthy, high-quality food at meetings.

Have you instituted executive and/or employee wellness initiatives at 
your firm?

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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“As issues of sustainability and other global problems 
emerged in the 1990s, educators began to realize that 
fundamental changes were needed in the way engineer-
ing was taught,” said Joachim Walther, an associate 
professor in the College of Engineering and co-princi-
pal investigator on the project.

While an increasing number of scholars believe empathy 
training should be a crucial component of engineering 
education, they lack proven, evidence-based teaching 
models that can be used in classrooms.

Drawing from the longstanding practice of teaching 
social work students how to keep the client's viewpoint 
in mind, the research team — which also includes 
engineering faculty member Nicola Sochacka — will 
develop various methods of teaching empathy and 
will research their impact on engineering students’ 
learning. The team will use the data to build a model for 
incorporating empathy into engineering education and 
other disciplines.

“This project has the potential to transform engineering 
education and practice by making the field accessible to 
a more diverse range of students, and, at the same time, 
it can provide students with practical skills that may 
enrich their professional performance,” Miller said.

The team’s work is part of a larger interdisciplinary 
research program between social work and engineering 
and builds on a pilot project developed by Miller and 
Walther in 2012 while they were both Lilly Teaching 
Fellows in the UGA Center for Teaching and Learning. 
The pair created a series of lesson modules that taught 
empathy through activities that emphasized interpersonal 
communication, engagement with diverse stakeholders, 
role-playing, self-reflection, and collaborative 
problem solving. The activities were integrated into 
an engineering design course that challenged students’ 
usual approaches to problem solving.

“Students were far outside their comfort zones at first,” 
Walther said. “But by the end of the semester, many 
students came around to appreciate the exercise.”

Michael Brewer was one of the students who participated 
in the pilot project. He remembered body language and 
personal space exercises that he described as “extremely 
uncomfortable.” Brewer came to understand the value 
of the exercises and now works as an undergraduate 
research assistant on the project.

“Engineers have a huge impact on society, so it’s 
important that they are able to think in human terms 
about the impact of their work,” Brewer said. “There are 

all sorts of components to real-world engineering that exist outside of the perceived 
technical problems and the potential solutions.”

Reactions like Brewer’s and other students bode well for the new project, Walther said. 
“We knew we were on the right track when one student summed up the experience with 
the comment, ‘All engineering majors should be required to minor in social work.’”

Information provided by the University of Georgia College of Engineering (www.engr.uga.edu); 
written by Mike Wooten and Laurie Anderson
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Middleton, Wis.’s Terrace Avenue transformation
 expertly balances beauty and utility.

By Katelyn Vitek and Thomas Stetzer, P.E.

Revitalized city corridor

PROJECT+TECHNOLOGY

Commercial/Industrial/Government

Creating a project that not only brings together a community but 
also connects its functional and aesthetic needs can be a difficult, 
almost impossible task. However, when function and beauty are 
expertly in balance, such as in the Terrace Avenue Reconstruction 
project in Middleton, Wis., the result is a project that sustainably and 
seamlessly integrates with and enhances the surrounding community.

The City of Middleton unveiled its reconstructed Terrace Avenue 
to the public this summer in a ribbon cutting ceremony. Attended 
by Middleton Mayor Kurt Sonnentag and members from the project 
team, including Strand Associates, Inc. Project Manager Tom Stetzer, 
P.E., Field Representative Jon Solan, and recently retired Quality 
Control Engineer Mike Bridwell, P.E., the ceremony marked the end 
of the $3.6 million project to revitalize the corridor.

Terrace Avenue serves as an important link between two commercially 
vibrant areas in Middleton: the Greenway Center Development and the 
Downtown Business District. While it linked these areas physically, 
the avenue did not fit the districts’ architectural or aesthetic themes. 

Terrace Avenue reconstruction included complete utility relocation, 
sidewalk widening with ADA compliance, bike sharrows, decorative 

LED light poles, and a permeable clay brick paver system.
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In 2013, the city hired Strand to provide comprehensive engineering 
services for the project, including topographic survey, design, 
and bidding- and construction-related services. As part of the 
project management team, Strand collaborated with Vandewalle & 
Associates and city staff to design a corridor that unified the themes 
of the community through aesthetics, such as colorfully designed bike 
racks, and functionality, such as bike sharrows and ADA-compliant 
sidewalks that align with the city’s desire for safe and accessible 
routes for multimodal transportation.

For years, Middleton has been listed as one of the top 10 “Best 
Places to Live” by Money Magazine and CNN, reaching the number 
1 spot in 2007. Because of its focus on community engagement and 
outreach with service clubs and its support of local businesses, the 
city is also known as the Good Neighbor City. With 22 parks, 25 
conservancy areas, and numerous nationally recognized trails for 
hikers and bikers, the city is a welcoming environment for all types 
of people and transportation. 

To blend in with Middleton’s personality, Terrace Avenue needed to 
better accommodate multimodal traffic — pedestrians, vehicles, and 
bicycles — as well as adapt to local businesses’ future expansions and 
current developments, including a 38-apartment complex planned for 
construction at the same time as the corridor project. This was all 
accomplished with an expert balance and blending of utilitarian and 
aesthetic needs.

The first step of the project required complete utility relocation. 
Terrace Avenue had some of the oldest utility infrastructure in the 
city and drastically needed an update. The team replaced much of the 
existing utilities to provide more reliable service to the community, 
including replacing the existing clay sanitary sewer with new 
polyvinyl chloride (PVC) sewer from JM Eagle, which has a longer 
useful life. The existing cast-iron water main was also replaced with 
ductile iron that is more flexible and stronger than cast iron, which 
is typically more brittle and susceptible to changes in pressure. The 
city, Strand, and the entire project management team worked closely 

The new Terrace Avenue Pavilion provides covered space for a farmers’ market and community and Capital Brewery events. Solar panels on the roof 
power new LED light poles, an electric car recharging station, and the pavilion, as well as generate some revenue from sale to the electric utility.
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with utility companies to properly relocate all overhead utility 
infrastructure underground to make room for planned and future 
improvements.

The city had long desired a downtown farmers’ market to add to its 
image of being sustainable and a supporter of local businesses. With 
help from one such local business, Capital Brewery, and from the 
project team, a market arcade canopy, now known as the Terrace 
Avenue Pavilion or TAP, was built, which enables farmers to park 
their vehicles in the brewery’s parking lot and set up shop without the 
need for a tent or awning. 

The pavilion is not only ripe for future farmers’ markets but also for 
community and brewery events. It blends into the community and 
brewery physically, and even its name — TAP — is linked to the 
brewery, which recently expanded its beer garden, built an outdoor 
patio, and converted its indoor storage area into an entertainment hall 
to promote a festival-like atmosphere and community engagement.

However, getting to the brewery and other local businesses and events 
requires reliable transportation and parking, both a common problem 
in many cities, especially where there are many businesses located 
in one corridor. To alleviate parking concerns, the team added a new 
28-stall parking lot along Terrace Avenue, along with a gravity block 
retaining wall from ReCon Retaining Walls to protect the existing 
steep banks. 

The limestone-patterned gravity block wall did not need geogrid 
reinforcement because its mass holds back the banks, thus saving the 
city from further excavation and vegetation removal. The limestone 
pattern was chosen to match the natural limestone outcroppings that 
can be found in the area. 

To accommodate bike traffic, bike sharrows were added to alert 
vehicle drivers to share the road with cyclists. The team also installed 
bike parking (inverted U-type racks that are parallel to the street 
and adjacent to commercial businesses) as well as a bike corral area 
near the brewery. The bike corral racks are colorfully and creatively 
marked with Middleton’s logo and provide a decorative place for 
cyclists to safely store their bikes while enjoying all the corridor has 
to offer. 

For safer pedestrian travel, sidewalks were widened from 4 feet to 5 
feet in residential areas, increased to 6 feet in front of local businesses, 
and designed to comply with ADA standards. New decorative and 
sustainable LED light poles were added to replace street lighting. The 
new lights are two to four times more energy-efficient and provide 
a unique charm to the city’s streets. Additionally, the light poles 
house hanging flower baskets that are automatically watered with an 
innovative Rain Bird irrigation system. 

The Rain Bird system collects stormwater from the pavilion’s roof and 
through the pavilion’s downspout system directs it to a 550-gallon, 
underground holding tank. The collected stormwater is pumped from 
the tank to irrigation piping under the sidewalks’ brick terraces and 
then through the light poles to automatically water the 70 hanging 
baskets twice a day. New energy-efficient LED light poles incorporate hanging baskets 

and a Rain Bird irrigation system fed from collected stormwater.
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KATELYN VITEK is a writer with Strand Associates, Inc. (www.strand.com) in 
Madison, Wis. She can be contacted at katie.vitek@strand.com. THOMAS 
STETZER, P.E., is an engineer at Strand and served as the project manager.

A limestone-patterned gravity block retaining wall from ReCon Retaining 
Walls provides slope support to make space for a 28-stall parking lot 
featuring porous asphalt pavement.

With the widened sidewalks and additional street parking, there 
was not enough room for stormwater treatment or to implement the 
city’s desired photovoltaic (PV) energy generation system. Instead of 
trying to fit these functions into the corridor and disturb the updated 
aesthetics or buy additional land to house them, the team adapted the 
planned upgrades to provide stormwater treatment and PV energy.

For stormwater needs, the terraces were completed with permeable 
clay brick pavers from Pine Hall Brick that consist of clay bricks 
with larger voids between to allow stormwater to infiltrate into the 
lower stone layers under the bricks and eventually back into the 
groundwater table. This permeable clay paver system is the first of its 
kind to be used in the city.  

Another first for the city is a porous asphalt parking lot that captures 
and treats rainwater generated by the additional lot’s surface. While 
the city had used porous asphalt in other locations, including bike 
paths around the city, using it in a public parking lot was a first.

Keeping with the city’s desire for sustainable measures in all forms, 
the team installed a PV energy generation system on the southern 
side of the pavilion. Solar panels on the pavilion’s roof provide 
energy not only to the light poles on the street and an electric car 
recharging station in the new parking lot, but also offset the electrical 
costs of operating the new canopy; any residual energy is sold back 
to the electric utility company as a source of revenue. Annually, the 
PV system generates approximately 26.5 megawatt hours and will 
reduce carbon dioxide emissions by 20 tons. With this system, the 
city is moving one step closer to its goal of having 25 percent of its 
electric power and transportation fuels come from renewable sources 
by 2025. 

The project was funded by the city’s Tax Increment Financing 
District (TID) No. 3 and required close coordination and constant 
communication with adjacent property owners and the entire 
community to make sure the design and end product fulfilled the 
city’s goals and blended in with its surroundings.

The project has enhanced the city’s downtown area by promoting 
community interaction through opportunities for events, encouraging 
local business traffic via convenient access and parking for patrons, 
and providing an overall welcoming and sustainable area for visitors 
and residents to enjoy. It is a pivotal upgrade that will effectively 
serve the growing City of Middleton well into the future.

The project has been met with praise and acclaim from both the 
surrounding community and local businesses. During the ribbon 
cutting ceremony, Capital Brewery temporarily renamed its popular 
Capital Amber beer to Terrace Avenue Lager to celebrate the success 
of the project. The Terrace Avenue Reconstruction project serves to 
show how beauty and purpose can blend together for a successful and 
sustainable urban street design. 

“Thanks to their exceptional technical skills, embracement of 
innovative design, and high degree of professionalism, Strand 
Associates helped the city create a street about which city officials, 
business owners, and residents can feel proud for many years,” said 
Mark Opitz, assistant planning director.

The reconstructed Terrace Avenue corridor provides an aesthetically appropriate link 
between two commercially vibrant areas in Middleton, Wis.
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Sensor-based guidance system enhances user convenience and 
facility management.

Colorado State University’s 
green parking initiative

CSU’s new parking guidance system from INDECT USA features parking sensors in each of the 645 
covered spaces and monitors all 870 spaces in the university’s only parking structure.

Colorado State University (CSU) recently completed a green parking 
initiative as part of its vision to remain “the greenest university in the 
United States.” The installation of a sensor-based parking guidance 
system enhances the LEED-certified garage, which also has been 
designated a Green Garage Demonstrator by the Green Parking 
Council.

CSU was named the 2015 America’s Greenest University by 
BestColleges.com and is the first school in the world to receive 
the platinum star rating by the Association for the Advancement of 
Sustainability in Higher Education’s (AASHE) 2015 Sustainable 
Campus Index. The index (https://stars.aashe.org/pages/about/2015-
campus-sustainability-report.html) highlights top-performing 
colleges and universities in 17 areas, as measured by the Sustainability 
Tracking, Assessment & Rating System (STARS). (https://stars.
aashe.org/pages/participate/recognition-scoring.html). 

The new parking guidance system from INDECT USA features 
parking sensors in each of the 645 covered spaces and monitors 
all 870 spaces in the university’s only parking structure. A space 
indicator light is installed on a dropper at the front of each parking 
space, offering drivers a clear view of where open spaces can be found 
and what type of parking is permitted in an individual space. Colors 

indicate each space’s status and user group: green for available, red 
for occupied, blue for handicapped parking, and purple for electric 
vehicle charging stations. 

The lights are clearly visible to drivers when they enter each level 
so they can quickly determine if a space is available on that floor. 
A monument-style sign is installed at each of the garage entries to 
advise customers of real-time parking availability as they approach 
the garage.

The sensors collect data about length of stay, occupancy, and use for 
each of the user groups at the garage, which the university will use to 
enhance its parking policies and procedures.

“It’s not just about functionality; aesthetics are important too,” said 
Dale Fowler, director of INDECT USA. “To ensure the sensor system 
was as unobtrusive as possible, CSU required all INDECT sensors 
to be applied directly to the ceiling above each parking space. It is 
the highest installation of ultrasonic sensors in the world with some 
sensors installed up to 19 feet from the floor.

“CSU’s parking sensor program demonstrates the versatility of 
single-space sensors,” Fowler said. “Sensors are well-known 
throughout the industry for the parker convenience and management 
benefits they provide, but the sustainability advantages are just as 
important. Colorado State University is already recognized as the 
greenest university in the nation and this program will push that bar 
even higher.”

“CSU is committed to sustainability, and the INDECT sensor 
program will make a vital contribution to our efforts to make our 
campus greener,” said Doug Mayhew, associate director of parking 
and transportation for the university. “By guiding parkers directly to 
open spaces, the parking guidance system minimizes the amount of 

https://stars.aashe.org/pages/about/2015-campus-sustainability-report.html
https://stars.aashe.org/pages/participate/recognition-scoring.html
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time spent searching for parking. The program will also dramatically 
decrease the amount of vehicle exhaust emitted in the structure, and 
reduce the amount of unnecessary fuel wastage.”

Student feedback has been overwhelmingly positive, with many 
reporting that the system is easy to understand and has made parking 
a breeze, according to Fowler.

CSU is currently developing a second parking garage, slated to open 
in August 2016, which also will be equipped with INDECT sensors. 

Signs at garage entries advise customers of real-time parking availability. Space indicator lights on droppers at the front of each parking space indicate where 
open spaces can be found and what type of parking is permitted in an individual 

space.

Information provided by INDECT USA (www.indectusa.com).  

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

HIGH STRENGTH AND CORROSION RESISTANT
REINFORCING STEELS BY MMFX
MMFX Steel offers a family of steel alloys providing high strength (Grades 100 
or 120) rebar with varying levels of corrosion resistance under its ChrōmX brand

ChrōmX® 9000 
 provides uncoated, corrosion resistance, delivering over 100 years of service life.
ChrōmX® 4000 
 offers mid-level corrosion protection, delivering over 50 years of service life.
ChrōmX® 2000 
 is the most competitive high strength solution when corrosion is not a concern.

Applications Include:  High Rise Buildings | Parking Structures | Tunnels | Bridges | Seawalls | Ports
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My husband and I own a home with 100 feet of shore on a bayou 
in Destin, FL. It is a small saltwater bayou off the Choctawhatchee 
Bay.  We are approximately one mile by land and three miles by 
water from the East Pass, through which the Bay is fed by the 
Gulf of Mexico. Although somewhat protected, we experience 
tide action, and the waters in our bayou are deep enough to allow 
dolphins and other large marine animals to swim and hunt. 

Our bayou is purely residential. We were experiencing terrible 
erosion along our natural shore, an effect likely exacerbated by 
the hardened walls around the bayou creating a bathtub effect by 
intensifying wave energy rather than breaking it up. Additionally, 
wave action from boats and wave runners contributed to the 
erosion.

We were investigating a traditional seawall option until the 
Department of Environmental Protection turned us on to the idea 

of a Living Shoreline and partnered us with the Choctawhatchee 
Basin Alliance. The CBA custom-builds oyster reefs to act as 
breakwaters, then plants native grasses behind them. The oyster 
reefs break up wave energy and the roots from the grasses 
stabilize the shoreline.  The result is accretion over time, as well 
as a living habitat that is also less prone to failure than manmade 
options. Also, among other benefits, it is much better for the 
environment, provides filtration of runoff from the soil, and supports 
microhabitats. It was a win-win solution, for us and for Nature. 

The only downside was an extraordinarily long permitting process.  
While waiting for the appropriate government entities to review our 
permit, the DEP recommended RoLanka’s coir (coconut fiber) logs 
to act as a stop-gap to protect our shore until we could get through 
permitting. These coir logs are densely-packed for stronger support, 
100% organic and biodegradable. Figures 1 & 2 show a barren, 
sandy area with no protection from wave energy. We lost a lot of 
land over the years and as homeowners with waterfront property, 
we knew that lost land equaled a loss in our investment and poten-
tial resale value.

With guidance from the RoLanka team, we selected the 12-in 
diameter BioD-Roll 30 coir logs, 6 mm coir twine, and 36-in long 
pine wedges. We dug out shallow trenches in which to seat the 
logs, then soaked them briefly and lifted into place. We pounded 
the wedges only halfway in, and angled them to account for lift. 
After placing the logs, we used RoLanka’s coir twine to secure 
the logs to the wedges. We wove the twine in and out of the rope 
binding the logs together and looped it multiple times around each 
wedge, and “sewed” the ends of the logs together with twine.

Jennifer, September 10, 2015

ROLANKA COIR LOGS SUCCESSFULLY 

STOPPED EROSION AND IMPROVED THE 

SHORELINE ON A SALTWATER BAYOU IN 

DESTIN, FL

Figure 1: Eroded shoreline. Figure 2: Closer view of the eroded shoreline.

ADVERTISEMENT
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We installed the logs in mid-January 2015, during the low winter 
tides. By April, spring rains and higher tides submerged the logs on 
the lower end of the shore. But after three months we already had 
some good accretion happening due to the logs’ ability to diffuse 
wave-breaking energy and the shoreline was holding steady.  

By summer, the protection provided by the logs allowed a riot of 
growth to take root on the shoreline.  We have all kinds of grasses 
and succulents coming in now that the area isn’t being scrubbed 
clean by wakes and waves.  Also, grasses are growing straight out 
of the logs and are weaving through the ropes binding the logs, 
thereby truly integrating the logs with the shore.  
 
Interestingly, it appears the sand on the waterside of the logs is 
cleaner than the darker sand in the rest of the bayou. The entire 
length of the shoreline now has a strip of sand in the water — 
about 36” wide — that runs alongside the RoLanka coir logs, and 
is much cleaner than the sand that is found in the rest of the bayou.
 
Figures 3 and 4 show how much sand the logs have kept from 
flowing back into the bayou. Not only has it stopped the erosion, 
but it has also allowed for some accretion in some places.
 
Algae growing on the logs has attracted scores of small fish, who 
feed on the growth. We have seen an explosion of all kinds of 
crabs, who hide in and under the logs. The hermit crabs, especially, 
like to congregate on top of them. Herons and other wading birds 
stand on the logs and pick at the baitfish and crabs. The other 
night we witnessed two otters just offshore, no doubt hunting the 
small sea life attracted by a richer habitat. Once the oyster reefs 

go in we imagine the activities by the local fauna will only increase.

Although we continue to wait for the final permits to be approved 
to move on to the next phase of our project, we anticipate that the 
RoLanka coir logs will continue to perform for months to come. We 
are thrilled with the protection they have provided along the shore 
and are excited at the burgeoning growth in both plant and animal 
populations. The coir logs, pine wedges and coir twine were very 
cost-effective and have held up exceptionally well in a saltwater 
environment, to include dispersing wave energy, stabilizing the 
shoreline and preventing further losses. The icing on the cake 
is that we chose an environmentally responsible option and are 
already reaping the benefits of a healthier shoreline.  

We appreciated the expertise, advice and accessibility of the 
RoLanka team in making our selection and purchase, and would 
definitely use this product in future projects around our home and 
shore.  

More information about RoLanka products is available at www.
rolanka.com, www.geo-naturals.com or by calling 800.760.3215.

Figure 3. Restored shoreline. Figure 4. Closer view of the restored shoreline.

ADVERTISEMENT

www.rolanka.com
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Mounting environmental regulations and fundamental shifts in the 
U.S. thermal power landscape is driving new investments in water 
and wastewater treatment. On the heels of the U.S. Environmental 
Protection Agency’s (EPA) newly released effluent guidelines, 
Bluefield Research boosted its forecasts to $3.1 billion for the power 
sector’s water-related capital expenditures from 2015 to 2025 (see 
Figure 1).

A new report from Bluefield Research analyzes key power sector 
trends, including discharge regulations, fuel-switching, and water 
supply risks, that are impacting investments in water and wastewater 
treatment solutions.

As the largest user of water and contributor to surface water pollution, 
U.S. thermal power plants — coal-fired facilities in particular — 
are facing significant regulatory scrutiny. Bluefield identified 206 
facilities in coal-rich, Mid-Atlantic and Midwestern states that are a 
central focus for EPA policymakers.

The EPA’s Sept. 30, 2015 Steam Electric Power Generating Effluent 
Guidelines, a policy to rein in key pollutants from power systems, 
lays the groundwork for water system upgrades to coal-fired electric 
power plants with capacities greater than 50 megawatts. The lion’s 
share of this spend, reaching $2.4 billion through 2025, will occur 
between 2019 and 2023 during National Pollutant Discharge 
Elimination System (NPDES) permit renewals. CAPEX for these 
retrofits could increase to $7.5 billion by 2042.

Today, 45 percent of U.S. electric generation is fueled by coal, but 
significant declines in natural gas prices, accelerated by hydraulic 
fracturing, have begun to also influence power plant owners’ asset 
strategies. Aging facilities and tightening air and water quality 
regulatory controls underlie 19 gigawatts of planned coal plant 
retirements. The upside for water players is that there will be a 
steady increase in greenfield natural gas plant additions — coal plant 
replacements and new generation to meet demand growth (see Figure 
2). This will drive $540 million of water-related CAPEX during the 
next decade, Bluefield forecast.

According to Erin Bonney Casey, an analyst for Bluefield Research, 
“Seventy-nine percent declines in natural gas prices since 2008 and 
increased adoption of cost-competitive renewables make the shift to 
new plants that much easier, paving the way for new water systems. 
But let’s be realistic, the U.S. power sector is incredibly mature. Any 
changes to water-related CAPEX will be incremental.”

According to Bluefield Research, the top three states for new thermal 
capacity additions are Virginia, Texas, and California. “As these new 
plants are developed, the role of dry cooling, municipal wastewater 
reuse, and zero liquid discharge solutions will increase as well,” 
Bonney Casey said. “The risk to utilities and independent power 
producers is not just environmental but also operational. The adoption 
of new water solutions will be more far-reaching than just drought-
stricken California; we have seen activity in Florida, Maryland, and 
Pennsylvania.”

These and other findings can be found in the Bluefield Research 
report ($2,500), Water for Power: Market Trends & Opportunities in 
a Transitioning U.S. Landscape, 2015-2025 (http://bluefieldresearch.
com/water-for-power-market-trends-opportunities-in-transitioning-
u-s-landscape-2015-2025). 
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Figure 1: Water Power Sector CAPEX by State, 2015-2025. Source: Bluefield Research

Figure 2: Announced U.S. Thermal Capacity Additions & Retirements. Source: EIA, 
Bluefield Research

New regulations spark $3.1 billion investment in water and 
wastewater treatment within the U.S. power sector.

Water for power

Information provided by Bluefield Research (www.bluefieldresearch.com).  

http://bluefieldresearch.com/water-for-power-market-trends.opportunities-in-transitioning-u-s-landscape-2015-2025
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In December 2015, U.S. wind power capacity passed the 70 gigawatt 
(GW) mark, the American Wind Energy Association (AWEA) 
reported. Enough wind turbine capacity is now installed to supply 
more than 19 million typical American homes with low-cost 
electricity. 

“This American wind power success story just gets better. There’s 
now enough wind power installed to meet the equivalent of total 
electricity demand in Oklahoma, Nebraska, Kansas, Colorado and 
Wyoming,” said Tom Kiernan, CEO of the AWEA. “Wind energy is 

the biggest, fastest, and cheapest way we can cut carbon pollution 
here in the U.S., and as wind power grows, so will savings for 
American families and businesses all across the country.”

A recent study by Lawrence Berkeley National Laboratory and 
National Renewable Energy Laboratory found approximately $7.5 
billion in annual environmental benefits from reduced air emissions, 
27 billion gallons in reduced water consumption annually, $1.3 
billion to $4.9 billion in reduced consumer energy prices, and 200,000 
American jobs and $20 billion in annual GDP from the renewable 
energy developed to meet state Renewable Portfolio Standards 
through the year 2013 (see Figure 1).

Specifically, the study, which examined the benefits of 98 million 
MWh of total renewable energy in 2013, found each kWh of wind 
provided around 2.2 cents/kWh in economic value from reducing 
carbon pollution and 5.3 cents/kWh from reducing other forms of 
air pollution, for total air pollution benefits of around 7.5 cents/kWh. 
Consumers also benefit from lower energy prices, to the tune of 1.3 

Current capacity exceeds 70-gigawatt 
milestone as wind farm construction continues.

U.S. wind power 
continues growth

Figure 1: American wind energy drastically reduces pollution and energy prices while creating jobs. Source: Lawrence Berkeley 
National Laboratory and National Renewable Energy Laboratory 
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cents to 4.9 cents/kWh. Water savings and job creation impacts are 
additional to those amounts.

Wind power crossed the 50 GW and 60 GW thresholds in 2012, as 
developers rushed to complete projects before the expiration of the 
Production Tax Credit (PTC). The subsequent policy uncertainty in 
2013 derailed that momentum, and wind energy installations declined 
by 92 percent that year. Recent extensions have resulted in a near-
record amount of construction now underway across the U.S.

In December, Congress passed a multi-year extension of the 
performance-based PTC and alternative Investment Tax Credit as part 
of the government spending bill, securing the predictable business 
environment needed to keep U.S. factories open and further scale up 
American wind power. Previous short-term extensions of the wind tax 
incentives helped spur a near-record of more than 13,250 megawatts 
(MW) of wind capacity currently under construction in the U.S., with 
an additional 4,100 MW in advanced stages of development. The 
multi-year PTC extension is expected to add to that number.

There are currently more than 50,000 operating wind turbines in the 
U.S. at more than 980 utility-scale wind farms across 40 states and 
Puerto Rico. American wind power began 2015 with a capacity of 
65,877 MW, with 956 utility-scale wind projects in 39 states and 
Puerto Rico, and continues to add more.

Among the new wind farms completed in 2015 that helped push 
wind capacity over 70 GW are projects in Colorado, Maine, Kansas, 
Oklahoma, Texas, and North Dakota. Other recent additions include 
the first utility-scale project to be completed in Connecticut. North 
Carolina announced the start of construction of its first utility-scale 
wind farm in October. Once completed, the project will be the largest 
in the Southeast, and will bring the number of U.S. states with a 
commercial-scale wind farm to 41.

In December, Westar Energy, in collaboration with Infinity Wind 
Power, announced it will construct the Western Plains Wind Farm, 
a 280-MW wind farm in Ford County, Kan., which will bring 
Westar’s renewable energy total to more than 1,500 MW. Westar also 
anticipated a separate agreement to pursue another 200 MW of wind 
energy.

Wind hits new production records
Wind energy production also blew away records across the U.S. as 
grid operators in Texas and the Midwest reported output peak records 
in November 2015.

• ERCOT, the primary grid operator in Texas, saw wind energy peak at 
12,971 MW, and also saw wind reliably meet more than 43 percent 
of electricity demand at one point the following day. Overall, wind 
supplied a full 18.4 percent of ERCOT’s total demand in November.

• Wind supplied 12,614 MW in MISO, the grid operator for parts of 12 
Midwest states, and one of the world’s largest energy markets.

• Wind production in November hit 9,564 MW in SPP, grid operator for 
all or parts of eight states.

• On the main Colorado grid, wind provided 66.4 percent of the electricity 
at one point in November.

A 0.6-MW Enertech turbine was built on the site to a new, mixed-use loft 
community outside of Boston. Photo: U.S. Energy Department
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The 63-MW Dry Lake Wind Power Project in Arizona is the first utility-scale power 
project. Photo: U.S. Energy Department

These examples demonstrate how utilities are reliably integrating 
large amounts of wind energy today.

The cost of wind-generated electricity has fallen 66 percent in six 
years. By locking in long-term contracts with wind developers, 
electric utilities can protect ratepayers from future fuel price shocks. 
A recent study by the Energy Information Administration found that 
wind energy consistently emerged as the most cost-effective method 
of reducing emissions, supplying 57 percent of the additional energy 
in the lowest-cost compliance solution for the Clean Power Plan.

The Department of Energy’s recent Wind Vision report (http://
energy.gov/eere/wind/wind-vision) said U.S. wind energy is poised 
to double from nearly 5 percent of U.S. electricity today to 10 percent 
by 2020, and double again to 20 percent by 2030.

First U.S. offshore wind farm
The first offshore construction season is now complete for America’s 
first offshore wind farm, with all five steel jacket foundations fully 

installed at the Block Island Wind Farm site. The focus this winter 
and spring now turns to turbine assembly and submarine cable 
installation work.

“From the first ‘steel in the water’ in July to the last deck lift in 
November, we’ve completed a season of firsts — not only for the 
Block Island Wind Farm but also for the launch of a new American 
offshore wind industry,” said Deepwater Wind CEO Jeffrey 
Grybowski. 

Deepwater Wind and General Electric are establishing a new 
temporary manufacturing facility at the Port of Providence for the 
assembly of turbine components. GE — which recently completed its 
acquisition of Alstom’s offshore wind unit — is supplying the 6 MW 
Haliade 150 offshore wind turbines for the Block Island Wind Farm. 

During the next six months, GE will install the critical electrical, 
mechanical, and safety equipment within the bottom tower sections 
now at ProvPort, with the remaining tower sections arriving in Rhode 

http://energy.gov/eere/wind/wind-vision
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Information provided by the American Wind Energy Association (www.awea.
org); Deepwater Wind (http://dwwind.com), and Westar Energy, Inc. (www.
westarenergy.com).  

The first offshore construction season is now complete for America’s first offshore 
wind farm, with all five steel jacket foundations fully installed at Deepwater Wind’s 

Block Island Wind Farm site. Photo: Deepwater Wind

Island next year. (Each turbine tower consists of three sections, 
with a total height of approximately 270 feet, and a total weight of 
approximately 440 tons, once assembled.)

Submarine cable installation is scheduled to begin in the spring 
of 2016, with erection of the five offshore wind turbines set for 
the summer of 2016. The project is scheduled to be in-service and 
generating power in the fourth quarter of 2016.

Deepwater Wind also is developing the 90 MW, 15-turbine Deepwater 
ONE – South Fork project. This will be the first phase of a regional 
offshore wind farm about 30 miles southeast of Montauk, N.Y. 
Construction on Deepwater ONE – South Fork could begin as early 
as 2019, with commercial operations by 2022, the company said. 

Deepwater ONE will produce enough energy to power approximately 
50,000 homes. 

Deepwater Wind also proposed building two battery energy storage 
facilities — one in Montauk and the other in Wainscott, N.Y. — 
consisting of lithium-ion battery technology designed and installed 
by General Electric. Together, the sites could store 15 MW of energy.

www.awea.org
www.westarenergy.com
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Some engineering problems are so unusual that when condi-
tions align, the right solution might be nearly unprecedented. The 
CTL|Thompson team was fortunate to spend the last three years 
enacting just such a solution that ultimately saved a longtime cli-
ent millions of dollars and recently earned the American Council of 
Engineering Companies Grand Conceptor Award for Colorado. The 
award is given by a judging panel only when a project merits this 
prestigious honor.

CTL provided geotechnical and environmental consultation and ma-
terials testing to Metropolitan State University of Denver, a longtime 
client hoping to transform a brownfield site into a 13-acre, $23.6 mil-
lion sports facility that would host the school’s baseball, softball, and 
soccer teams. The site had a long history of industrial use, housing 
multiple industries served by rail lines and underlain by a groundwa-
ter plume originating from a historical chemical facility. 

Geotechnical and environmental studies revealed both surface and 
groundwater contaminants and unconsolidated fill — issues that typ-
ically require excavation of contaminated soils and replacement with 
suitable import fill materials. In this case, tens of thousands of yards 

of debris fill made excavation of the entire complex economically 
unfeasible. The fill was deeper than 15 feet in some areas, and it had 
to be compacted properly before constructing fields or tennis courts.

Due to the environmental issues at this site, a typical solution would 
have called for excavating and removing the contaminated soils, then 
replacing them with suitable (and nonhazardous) materials. Howev-
er, due to the astronomical costs associated with this process, CTL 
devised an economical alternative: deep dynamic compaction. This 
ground improvement technique densifies soils and fills by using a 30-
ton weight dropped repeatedly from a height of 100 feet. 

Deep dynamic compaction is economically feasible, but rarely used 
due to the typical clay soils in the area and the process’s impactful 
nature. This property was just right for this solution — a Goldilocks 
property. Metro State now has a state-of-the-art facility, and the com-
munity is cleaner and safer due to its investment. 

Problems that can arise from the noise and disruptive nature of the 
technique were mitigated by the site’s location. Metro State’s site 
was vacant and isolated, adjacent only to light industrial structures, 
only some of which were occupied. 

After extensive testing, the team determined that the site’s soil con-
ditions were a mixture of sand, clay, and debris — precisely the 
right type of soil to compact properly. In addition, the site was large 
enough for the approach to be economical, and sufficient to mobilize 
and store specialized equipment brought in from Chicago. 

Soil conditions and site characteristics align to allow deep dynamic 
compaction, reducing soil excavation and replacement.

By Matthew Wardlow, P.E.

Brownfield to ballfields

PROJECT+TECHNOLOGY

Environment

This brownfield site had a long history of industrial use, housing multiple industries served by rail lines and underlain by a 
groundwater plume originating from a historical chemical facility.

Geotechnical and environmental studies revealed both surface and groundwater 
contaminants and unconsolidated fill.
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With the requisite conditions having been met, the team presented the 
solution to Metro State, which authorized moving forward with an 
aggressive construction timetable. The tennis courts on the property 
needed to be open for use by August 2013 — a mere seven months 
after work was to begin. A substantial advantage of deep dynamic 
compaction is that it allows work to continue through wet winters 
and cold temperatures, both of which were encountered during the 
project. The work stayed on schedule, which would not have been 
the case had a removal and replacement method been chosen for the 
material on the site. 

During the weeks when the deep dynamic compaction took place, 
the team took measures to monitor air quality and vibration from the 
impact. Around the site perimeter, the team determined that the drop 
concussions were not significantly affecting nearby structures.

For most of the site, compaction followed by a clean soil cap success-
fully mitigated any environmental concerns. In some areas, however, 
soil excavation and replacement was unavoidable. The site once held 
truck fleets, cold-storage facilities, a rail yard for coal, and on adja-
cent land, a chemical storage company. Therefore, the waste material 
was potentially hazardous, containing buried asbestos, a tank, drains, 
balls of tar from historical rail maintenance, and soil containing lead. 
Efficiently sorting all of the excavated material and monitoring it for 
contaminants minimized additional delays. 

The result turned out better than imagined. The compacted material 
created a smooth, solid surface well suited for the hundreds of thou-

sands of students and community members who would use the uni-
versity’s tennis courts and sporting fields. The technique minimized 
differential settlement in buildings, tennis courts, and athletic fields. 
Compacting potentially hazardous materials in place ultimately saved 
the client up to $3 million in disposal costs. 

Of particular note, the clean top layer of material led the site to meet 
environmental requirements: It received a No Further Action let-
ter from the Colorado Department of Public Health & Environment 
Voluntary Cleanup and Redevelopment Program, putting an official 
stamp on this transformative site cleanup and revitalization.

The goal, of course, was to exceed the client’s expectations. Yet the 
approach also set a precedent that may help clients in the future and, 
ultimately, open opportunities to mitigate brownfield sites across 
Denver, which is rapidly running out of vacant land. Surely, proper-
ties that are just right for deep dynamic compaction are limited, but 
the successful use of this technique has alerted peers in the industry 
that the solution is feasible. Most exciting of all, this successful proj-
ect may stimulate new options that are good for both the environment 
and the economy.

Metropolitan State University’s 13-acre, $23.6 million sports facility hosts the school’s 
baseball, softball, and soccer teams.

Deep dynamic compaction minimized differential settlement in buildings, tennis courts, and athletic fields. Compacting potentially hazardous 
materials in place ultimately saved the client up to $3 million in disposal costs.

MATTHEW WARDLOW, P.E., is environmental division manager at CTL|Thompson 
(www.ctlt.com), a full-service geotechnical, structural, environmental, and 
materials engineering firm. He has extensive experience in performing and 
reviewing Phase I and II environmental site assessments and field investigations, 
as well as evaluating brownfield sites for purchase and redevelopment.



2016 Zweig Group Seminars

Becoming a Better Project Manager 

Becoming a Better Project Manager was developed to 
support new and aspiring project managers in 
architecture, engineering, planning and environmental 
consulting firms. This seminar will provide project 
managers with a fundamental understanding of the type 
of personality and characteristics successful project 
managers have that allow them to flourish in their role. 
Attendees will also have a better understanding of 
specific tools they can use to be more effective as 
Project Managers.
   

Advanced Project Management 

Advanced Project Management is a one-day seminar 
that was specifically created to help higher-level design 
and technical professionals develop the advanced 
leadership and management skills to better lead projects 
and clients. The Advanced Project Management 
seminar is designed for experienced project managers 
who may be mentoring junior project managers or who 
are being considered for more senior positions within a 
firm. It offers a more in-depth look at project scope, 
profitability, and costs. 

Becoming a Better Recruiter

Imagine if every person in your firm knew how to cultivate 
relationships, develop talent, convey company culture, 
and market your firm in a succinct and persuasive way 
that sets you apart from the competition? This is a 
one-day seminar that was developed to help firm 
principals, managers, HR staff, and design and technical 
professionals become better recruiters.  We will help you 
and your team be more comfortable approaching great 
talent and learn how to promote the firm, its culture, and 
career opportunities and advancement.

Better Financial Management  

 
Solid financial management is crucial to success. This 
course aims to provide an overview of business financial 
management specifically tailored to our industry to help 
firm leaders make informed decisions. Topics covered 
include interpreting financial statements, key 
performance metrics, benchmarking and predictive 
cash flow management, and how strategic decisions 
drive the value of the firm. 

Building an Entrepreneurial Firm 

There are some significant differences in an entrepreneurial 
A/E/P or environmental firm from an ordinary firm.  Small 
business owners seek to grow their firm incrementally--one 
sale at a time.  Entrepreneurial firm owners are driven to 
maximize the value of their businesses and that affects 
virtually every single decision made by management. This is 
a one-day seminar designed for the entrepreneurially 
minded leader in the AEC industry.  It was designed to help 
you firm blow past static, incremental growth and become a 
benchmark in the industry.

Becoming a Better Seller 

It's not enough to have the technical expertise to complete 
projects, you need seller-doers who can convey excitement 
and tailor the message for the audience. Everyone is not a 
born seller, but everyone can learn how to be more effective 
at capitalizing on opportunities, creating business, 
marketing, and promotion. This is a one-day seminar that 
was developed to help design and technical professionals 
become more comfortable dealing with clients and 
promoting the firm and your services.
   

M&A In-A-Day

Zweig Group's M&A In-a-Day consists of a briskly-paced and 
interactive one-day session covering all phases of a 
transaction, from developing a strategy to post-deal 
integration. Our program is field-developed out of actual 
client engagements and real-world experience advising on 
hundreds of transactions of all sizes in the A/E industry.

The Principals Academy 2.0 

The Principals Academy 2.0 is an updated version of Zweig 
Group’s crash course in all aspects of managing a 
professional service firm. The program is presented by a 
team of speakers—including Zweig Group founder and CEO 
Mark Zweig. The Zweig Group team has a clear 
understanding of what it takes to lead and grow a firm. The 
Principals Academy 2.0 is continuously updated with the 
latest approaches to leading a successful firm in this new 
economy including an expanded focus on business 
development, strategic planning, and financial 
management.  The Principals Academy 2.0 is like a two-day 
MBA for technical professionals and is the most impactful 
two days you can spend learning to build your career and 
your firm.



Zweig Group seminars qualify for continuing education credits. 

Can’t make one of these dates?  

We can bring the seminar to you through our In-House Training program.

2016 Zweig Group Seminar Schedule

zweiggroup.com/seminars

info@zweiggroup.com

800.466.6275

Becoming a Better 

Project Manager 6 CEUs/PDHs

FEB 2                  Houston, TX

MAR 15                  Fayetteville, AR

APR 13                  Chicago, IL

MAY 10                  Los Angeles, CA

JUN 7                  Washington, DC

JUL 12                  Charlotte, NC

AUG 23                   Tampa, FL

SEP 13                   San Jose, CA

OCT 18                   Denver, CO

NOV 8                  Miami, FL

DEC 6                  San Antonio, TX

   

Advanced 

Project Management 6 CEUs/PDHs

FEB 3                  Houston, TX

MAR 16                  Fayetteville, AR

APR 14                  Chicago, IL

MAY 11                  Los Angeles, CA

JUN 8                  Washington, DC

JUL 13                  Charlotte, NC

AUG 24                  Tampa, FL

SEP 14                  San Jose, CA

OCT 19                  Denver, CO

NOV 9                  Miami, FL

DEC 7                  San Antonio, TX

Becoming a Better Recruiter 6 CEUs

FEB 11                  Dallas, TX

APR 7                  Washington, DC

AUG 11                  Minneapolis, MN

DEC 8                  Phoenix, AZ

Better Financial Management 4.5 CEUs

MAR 8                    Atlanta, GA

MAY 25                  Los Angeles, CA

AUG 17                  Denver, CO

DEC 7                  Dallas, TX

Building an Entrepreneurial Firm 4.5 CEUs

MAR 9-10    Palm Beach, FL

APR 13-14    Dallas, TX

JUN 8-9                  Chicago, IL

SEP 7-8                   San Francisco, CA

NOV 16-17    Atlanta, GA

Becoming a Better Seller 4.5 CEUs

APR 21                  Kansas  City, MO 

MAY 5                  Tampa, FL

JUL 7                  Denver, CO

NOV 10                  Atlanta, GA

   

M&A In-A-Day 6 CEUs

APR 26                  Charlotte, NC

NOV 8                  San Francisco, CA

The Principals Academy 2.0 15 CEUs

MAY 18-19   Washington, DC

JUN 15-16   San Francisco, CA

JUL 21-22   Branson, MO

OCT 27-28   Cambridge, MA

zweiggroup.com/seminars
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Residential/Land Development

In 2014, the recession recovery year, the U.S. Department of Housing 
claimed 620,000 single family homes were built, averaging 2,453 
square feet on a typical 8,689-square-foot lot. At an average price 
of $345,800, that totals $214.4 billion. Assuming 30 percent of a 
development is infrastructure, then an 8,689-square-foot lot equates 
to 12,400 square feet of growth. Homes built in 2014 would have 
used up the existing empty suburban lots from the recession. With 
existing lots consumed, 620,000 new homes today equates to 275.8 
square miles of land consumption.  

How innovative is the growth in this 276+ square miles? Not much. 
Many argue that new developments lack the character of older ones. 
It’s a sad state of our industry. The public gets excited about an 
iPhone update, which represents billions of dollars in research and 
development, mandating close communication and collaboration 
between engineers, designers, programmers, and manufacturing 
professionals. Excitement about that new $345,800 home and 
subdivision? Not much. 

The professionals in land development design and construction 
— surveyors, planners, civil engineers, and architects — are a 
most uncollaborative group, fostering more than a half century of 
stagnation. Advancements in field and office technology and the 
associated required training improved productivity but not the quality 
of the product.  

However, recent innovations in technology and methods were created 

to design better growth, not just faster subdividing. The following 
demonstrates how merging planning, architecture, and engineering 
will disrupt the land development industry. The consulting industry 
can now create neighborhoods and housing that match the progress 
of products such as iPhone, cars, computers, and medicine. Only then 
will sustainability become more than a marketing buzzword.

Is the planning process backward? 
While subdividing, engineers first set streets to minimum lot depth, 
and afterwards lot lines are inserted at their minimum width. Density 
is achieved by stretching street (public right-of-way), thus, sacrificing 
area for lots while guaranteeing the cookie-cutter. 
 
What of the homes? Architectural design has always been an 
afterthought. Subdividing is like creating the frame but ignoring 
what picture that frame will display. What of pedestrian system? 
Will narrow walks simply follow the curb line set to their minimum 
standards?  

The developer, who trusted in the engineer to provide the best possible 
design, ultimately gets the blame for mundane growth (see Figure 1).
Because CAD software is not spatial nor a design analysis technology, 
measuring and recognizing waste while in initial planning stages has 
been elusive. A CAD alternative — a stand-alone, precision, spatial, 
coordinate geometry-based design system — was developed to 
analyze efficiency and used to discover more efficient design models.

People do not dwell in streets, they live in homes. Homes — not streets 
— should be the first design consideration. What is the experience in 
our homes relative to the neighboring open space, if any? 

Consider the following example to understand how to reduce waste 
in architecture and site planning. In Figure 2, where is the waste in 
the 35-foot-wide home plan on the left and the associated site plan 
on the right? Figure 3 includes a chart showing spatial analysis of the 
home and site plan.

Merging civil engineering, planning, and architecture 
for more sustainable housing.

By Rick Harrison

Disruptive land development 
— Part 1

Figure 1: Is this the best we can do with all the technology we possess? Figure 2: Both home plan and subdivision have a large volume of waste. Can you instantly 
recognize where it is?
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RICK HARRISON is founder of Rick Harrison Site Design Studio (www.rhsdplanning.
com).   

To maximize density, many of the homes are 35 feet wide. With 
a rectangular lot, the two-car garage leaves little space other than 
for a small bedroom, forcing a long, claustrophobic hallway to 
access living spaces toward the rear of the home. The hallway 
“infrastructure” consumes 8.1 percent of the home footprint. If the 
home cost $250,000, then $20,250 is spent for non-living space 
(along with an 8.1 percent increase of heating and cooling, plus extra 
cost in wall construction).  

Similar to excessive hallway, streets that are not fronted on both sides 
are a similar form of waste. How much of the 45.8 acres of street 
pavement is fronted on one side or has no homes fronting at all? What 
if you could design both home and neighborhood in a way that could 
eliminate most of the waste without reducing existing regulatory 
minimums or density?

Flip the design process
Merging interior and exterior spaces is called Architectural Blending. 
It was first implemented in 1999 (The Greens, Hutchinson, Minn.) 
using a method to design single family detached townhomes coined 
BayHomes (see Figure 4). Staggering townhomes (attached or 
detached) to coordinate living spaces within the home to provide 
panoramic views of landscaped commons adjacent to the home is 
straightforward and easy. BayHomes were the first use of land 
planning where the interior floor plan within the home became a 
function of the overall neighborhood. It required a tight collaboration 
and communication between architects, land planners, civil engineers, 
and surveyors — from beginning to end. With Architectural Blending, 
the site-planning process starts with the home floor plan design. Both 
civil engineer and surveyor must understand the new methods to 
accomplish architecturally blended design.

In other words, the way this industry currently operates in a void does 
not cut it anymore. To improve new neighborhoods (and redevelop 
existing ones) requires a disruptive change in the current processes, 
technology, and training.

How do we replicate the benefits of Architectural Blending on mass-
market single-family housing within subdivided lots along public 
streets? How can you provide additional quality (viewable) space 
around the home without sacrificing the density your client mandates?

Increasing available space is solved through a design technique 
called “coving,” which can eliminate most, if not all, of the waste 
typical of conventional layout. Coving increases average lot area 
while maintaining expected density.  

Next was how to solve the problem of having excessive number of 
footprints to achieve Architectural Blending and limit the required 
number of floor plans? A small rectangular lot offers no side views 
— with limited front and rear yard space. Coving increases average 
front, rear, and side yards (above minimums), which produces a 
varied shape, non-rectangular lot, yet maintains similar density of 
conventional design.  

The 700-lot Transona at Addison Village, Viera, Fla., “before” 
plans were used in the above example of common design waste. 
It is the first neighborhood using this more advanced design form. 
Transona’s masterful geometrics simply could not be possible 
without the commitment of Hassan Kamal, the civil engineer of BSE 
in Melbourne, Fla.  

The second part of this article will demonstrate the use of Architec-
tural Shaping in Transona, combining the methods of pedestrian and 
vehicular connectivity previously introduced in the September 2015 
and October 2015 issues of Civil + Structural Engineer.

Figure 3: Precision Spatial Design technology can report and quantify waste. Training gives 
you the power to reduce it.

Figure 4: The Greens — the first neighborhood with Architectural Blending

www.rhdsplanning.com
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Just a few years after the opening of the Cumberland Gap Tunnel 
— a mountain tunnel that links Kentucky and Tennessee along 
US 25E — highway officials noticed moderate to severe settling 
of the continuously reinforced concrete pavement, with many 
voids discovered beneath the pavement surface. The Kentucky 
Transportation Center brought in a research team to find the root 
causes of the settlement issues by using ground penetrating radar 
(GPR) and hydro-geochemical water testing (HGWT). 

Use of the GPR equipment, manufactured by Geophysical Survey 
Systems, Inc. (GSSI), provided information that slashed the costs for 
the tunnel repair project by showing more precisely where repairs 
were necessary. The equipment is now an integral part of the long-
term inspection process that will assist in finding other distressed 
areas within the tunnel if they arise in the future.

The Cumberland Gap Tunnel is a twin-bore mountain tunnel in 
the Appalachian Mountains, which goes through the picturesque 
Cumberland Gap — the first great gateway to the west. Constructed 
in 1996 at a cost of $260 million, the tunnel is located within the 
Cumberland Gap National Historic Park on the Kentucky-Tennessee 
state line. An existing narrow, winding and somewhat hazardous 
two-lane road goes up and over the mountain, and the state decided 
to build the four-lane tunnel through the park and the mountain to 
improve traffic safety without interfering with the scenery. 

Located about 1,000 feet below the pinnacle, the tunnel carries 
about 22,500 vehicles bi-directionally per day. About 10 percent of 
the traffic is trucks, predominately transporting coal from mines in 
Kentucky to fuel a Tennessee power plant.

Not more than four years after the tunnel opened, highway officials 

noticed a settlement area and an odd dipping of pavement. The steel-
reinforced concrete pavement had settled in various areas of both 
the north and southbound tunnels. By 10 years after the tunnel’s 
completion, approximately 7,400 total square feet of pavement surface 
had voids beneath it that ranged from 0.5 to 40 inches deep. Only the 
steel reinforcement was keeping the pavement from collapsing.

Probing the cause of voids
The state made several attempts to shore up the settled pavement 
areas before initiating an investigative repair in 2007 that attempted 
to repair the most severely damaged section and get to the root causes 
of the settlement issues. 

The effort was led by a team from the University of Kentucky, 
College of Engineering, Kentucky Transportation Center. The center 
is contracted to perform the Kentucky Transportation Cabinet’s 
investigative research tasks for highways, roads, and bridges. 

Led by Brad Rister, senior research engineer, the research began 
with an analysis of the economic impact to the traveling public if 
the pavement was to fail and the tunnel had to be closed. The study 
showed that if they could no longer transport coal through the tunnel 
and had to find an alternate route, there would be about a four-hour 
diversion. User costs for that diversion, along with costs associated 
with delays for people living in Kentucky but commuting to work in 
Tennessee, amounted to about $1.1 million per day. 

Based on the high level of economic impact, the state decided to find 
a permanent fix for the problem. First, they had to locate the voids 
and determine why the concrete pavement had settled in various 
areas throughout the tunnel. To do so, the research team performed 
GPR surveys and HGWT. 

PROJECT+TECHNOLOGY

Transportation

Ground penetrating radar and water testing help determine 
the cause of pavement settling in Kentucky-Tennessee tunnel.

By Roger Roberts, Ph.D.; Gabriel Dadi, Ph.D., P.E., LEED AP; and Clark Graves, Ph.D.

Investigating 
Cumberland Gap 

Tunnel deterioration

Figure 1: Groundwater inflow in an area being repaired in 2007. Source: Pavement Settlement 
Issues and Hydro-Geochemical Water Testing Results for the Cumberland Gap Tunnel, March 

2010
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The tunnel was constructed with a 4- to 6-foot layer of crushed 
limestone subbase material placed beneath the concrete pavement. 
By design, 500,000 to 1.2 million gallons of groundwater flows 
beneath the tunnels on any given day through the 4- to 6-foot layer 
of crushed limestone. HGWT testing showed that the groundwater 
inflow in certain areas is aggressive to calcite, so the calcium-rich 
limestone subbase material was dissolving and leaving the tunnel 
through the groundwater collection system every day. 

Laboratory tests confirmed that water samples with a calcium 
deficiency of less than 0.10 will start to dissolve limestone material. 
Some of the groundwater entering the tunnel was runoff from coal 
seams; when water runs through coal it changes chemical properties, 
becoming more acidic. Test results indicated that approximately 0.75 
to 1.5 cubic yards of limestone subbase material left the tunnel every 
month due to calcium-deficient groundwater beneath it. 

“That’s about a wheelbarrow and a half of material leaving the tunnel 
in solution, dissolving and washing out through drainage every day,” 
said Rister. This led to about 70 to 150 square surface feet of new 
void area opening up beneath the concrete pavement every month. 

The team then used GPR technology developed by GSSI to identify 
the location and size of the voids or cavities. The equipment, SIR-
20 and SIR-3000 control units with a 900 MHz antenna and survey 
wheel, was used to scan from one end of the tunnel to the other on 
both tunnels, on 2-foot centerlines. Initially, they pulled the antenna 
by walking, but as they grew more experienced, they progressed to 
attaching the equipment to a vehicle. Each side of the 4,600-foot 
tunnel takes about four to five hours to scan, or about 10 hours total. 

The first void they found was 4 feet deep and 30 feet long; some of 

the void areas span across both lanes (30 feet wide) and extend from 
1 to 70 feet in length. Figure 2 shows a 40-inch-deep void located 
beneath the left driving lane of the southbound tunnel. 

“The concrete pavement was essentially performing as a bridge in 
these void locations,” Rister said. “Structural loading calculations 
indicate that a concrete slab, if designed as a bridge, would only be 
able to span 6 feet before starting to fail. The only reason the pavement 
structure did not completely collapse is because reinforcing steel is 
placed inside the concrete.”

According to Rister, the GPR equipment was able to delineate where 
the problems were and gave the team a way to continue to track 
the problem. They had originally started using the GPR technology 
in 2002 to conduct scans every six months to identify areas where 
new voids were appearing. Several costly but temporary fixes had 
been performed that involved digging a hole and backfilling it with 
concrete to support the structure. 

“GPR gave us a visual on where the problems were located,” Rister 
said. “It was such a large area that I don’t know what else we could 
have done to visually see where the problems were.” 

For example, Figure 3 illustrates how the GPR showed the presence 
of multiple voids beneath the concrete pavement in the northbound 
tunnel. Figure 4 shows the GPR equipment in action.

The study determined that the best remediation strategy was to 
remove the existing limestone subbase material and replace it with 
layers of crushed granite, separated by a geo-grid fabric, and a new 
10-inch reinforced concrete pavement. Granite is inert and is not 
affected by the low pH water. 

Figure 3: A GPR survey revealed multiple voids beneath the concrete pavement in the 
northbound tunnel. Source: Geophysical Survey Systems, Inc. (GSSI)

Figure 2: Forty-inch-deep void beneath the concrete pavement. Source: Pavement Settlement 
Issues and Hydro-Geochemical Water Testing Results for the Cumberland Gap Tunnel, March 
2010
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Rister said that the mountain through which the tunnel goes is a thrust 
fault — the bottom is limestone, then there is a layer of sandstone and 
then fieldstone. In Tennessee, the water runs through limestone, while 
the water coming in from Kentucky was running through fieldstone, 
so it didn’t have calcium elements. Groundwater with no calcium to 
neutralize the acid was what dissolved the limestone fill in the tunnel. 
“Being able to confirm the geologic formation gave us confidence 
that there were no voids that needed to be fixed on one end of the 
tunnel, significantly reducing repair costs,” Rister said.

The initial proposal was to replace approximately 2,800 feet of 
pavement in each tunnel at an approximate cost of $10 million. 
However, the GPR and HGWT results allowed crews to limit repairs 
to the isolated areas and save considerably. Completed in 2012, the 
project cost around $3 million. The project took 35 days, with work 
done 24 hours a day. 

As part of the tunnel’s routine maintenance sequence, scans will be 
performed with the GPR every six months. The equipment is a key 
component of a long-term inspection process that will assist in finding 
other distressed areas within the tunnel if they arise in the future.

The project was selected for inclusion in the American Association 
of State Highway and Transportation Officials 2012 High Value 
Research compendium, Research Impacts: Better - Cheaper - Faster. 
It was also featured in the National Cooperative Highway Research 
Program executive brochure, Research Makes the Difference 2012.

According to Rister, whose group performs forensics work on failures 
of bridges, tunnels, and roads, GPR is an important tool available 
to obtain discernable information, providing an understanding of 
whether the problem is a sinkhole or settling pavement, and if the 
cause is water trapped beneath a roadway. 

“Our success goes back to use of the GPR,” Rister said. “Without it 
we wouldn’t have had the ability to image what’s going on beneath 
the surface.”

ROGER ROBERTS, PH.D., is a senior software engineer for Geophysical Survey 
Systems, Inc (GSSI; www.geophysical.com). With more than 20 years of 
experience with GSSI, his specialty is using ground penetrating radar for 
transportation infrastructure applications, including bridge deck inspection, road 
and pavement analysis, and nondestructive testing equipment data integration.

GABRIEL DADI, PH.D., P.E., LEED AP, is an assistant professor of civil engineering in 
the University of Kentucky, College of Engineering. He teaches undergraduate 
and graduate courses in construction engineering and project management and 
has served as an investigator on numerous research projects on construction 
information technologies and workforce issues. Previously, he worked as 
a project engineer on multiple complex commercial construction projects 
throughout Kentucky. 

CLARK GRAVES, PH.D., is associate director of the Kentucky Transportation Center 
in Lexington, Ky. 

Figure 4: GPR equipment used to scan the Cumberland Gap Tunnel. Source: University of Kentucky, KTC
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Water quality modeling tools provide 
alternative approach to stormwater management.
By Sheeba Thomas, Ph.D., P.E., PMP, CFM; and 

Yu-Chun Su, Ph.D., P.E., CFM, CPESC, CPSWQ

BMP/LID optimization 
in San Antonio

SARA Water Quality Modeling Tools help communities manage water quality controls 
by optimizing strategies for Best Management Practices (BMPs) and low-impact 

development (LID).

In addition to flood controls, selection and implementation of Best 
Management Practices (BMPs) and low-impact development (LID) 
strategies to address urban runoff pollution have become important 
components of holistic watershed master planning and stormwater 
management. These strategies can not only help address existing 
water quality impairments and support regulatory compliance, but 
also guide future watershed planning — especially when substantial 
population growth and urbanization is projected. 

However, the efforts have been limited to qualitative planning due 
to the lack of suitable tools to conduct quantitative assessment. As a 
result, the effectiveness of the BMP/LID could only rely on follow-
up long-term monitoring to verify, and in many cases, there is a lack 
of planning effort prior to implementing BMP or LID strategies. 

To help address this issue and support compliance with increasing 
water quality regulations, under the sponsorship and direction of 
the San Antonio River Authority (SARA), a project team led by 
Lockwood, Andrews & Newnam, Inc. (LAN) and AQUA TERRA 
Consultants (a division of RESPEC) created a suite of water quality 
modeling tools. The developed tools enabled quantitative water 
quality master planning and BMP/LID prioritization, and were 
applied to three major watersheds in the San Antonio River Basin 
(SARB): the Salado Creek, Leon Creek, and Upper San Antonio 
River (USAR) watersheds.    

Innovative SARA tools
The SARA modeling tools developed are on the cutting edge 
of the water quality modeling profession nationwide. Dynamic 
watershed and instream water quality models were first developed 
for selected SARB watersheds using the Hydrological Simulation 
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SARA Timeseries Utility Tool allows for viewing, editing, processing, and exporting very 
large data files such as runoff and pollutant timeseries from HSPF and other programs.

Program-FORTRAN (HSPF) program, which is maintained under 
the sponsorship of the U.S. Environmental Protection Agency (EPA). 
The HSPF program, one of the most well-documented, utilized, 
and verified programs for several decades, is capable of simulating 
watershed and instream hydrologic and water quality processes 
dynamically and continuously through both dry and wet periods. 

In December 2013, SARA and the LAN project team developed a 
“water quality modeling standards” document that addresses all 
aspects of the water quality modeling process from model setup 
to input data development, to parameterization, and ultimately 
to calibration, validation, application, and overall performance 
assessment. The document, the first of its kind, was developed using 
available information nationwide. Next, the project team developed 
and tested a set of state-of-the-art tools to work with HSPF, as follows:

• Timeseries Utility Tool was developed to allow viewing, processing, 
and exporting of HSPF input and output files that contain large runoff 
and constituent timeseries. This tool includes some re-engineering of 
the reading of the HSPF output timeseries to better handle large files 
of many thousands of individual timeseries. The tool was developed, 
tested, and released to the public through the EPA’s BASINS user 
community on Oct. 24, 2013. Since its release, the project team has 
received positive user feedback.

• SARA Load Reduction Tool was developed to automatically 
determine the required load reductions for all stream reaches within a 
watershed on a constituent-by-constituent and subbasin-by-subbasin 
basis. The tool processes HSPF results, calculates flow-weighted 
average concentrations, and compares the values against user-
specified screening levels. Any exceedance from the user-specified 
screening level is used to determine needed load reductions that is 
then entered into the BMP Module of HSPF to start another iteration. 
The tool continues the iterations until all calculated concentrations 
meet the screening levels within user-specified tolerances. 

Given that upstream load would impact downstream concentrations, 
the tool determines required load reduction from upstream to 
downstream for all constituents. This tool substantially reduces 
labor time and eliminates human errors when compared to manual 
load reduction calculations and HSPF simulations. The tool was 
developed, tested, and released to the public through the EPA’s 
BASINS user community on May 9, 2014.

• SARA Enhanced BMP Tool was developed to determine the 
optimal BMP/LID combinations (the types and number of BMP 
and LID units) to achieve required constituent load reduction. The 
tool combines robust land surface representation from HSPF with 
the BMP processing and optimization engine of EPA’s SUSTAIN 
(System for Urban Stormwater Treatment and Analysis Integration) 
program (SUSTAINOPT). The tool takes runoff flow and pollutant 
load timeseries from the HSPF models, conducts physical routing 
of the timeseries through the BMP/LID units, including stormwater 
treatment and bypass processes, and optimizes the BMP/LID based 
on minimizing the annualized life-span costs. A substantial BMP 
Tool database was developed to support the execution of the BMP 
Tool. The database was populated using available local, regional, 
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SARA Load Reduction Tool automatically determines the amounts of load reduction needed 
to meet user-specified screening levels on a constituent-by-constituent and subbasin-by-
subbasin basis.

and nationwide data that included BMP dimensions, costs, and 
performances (constituent removal efficiencies).

Project benefits
For years, many BMP/LID implementations are simply “to the extent 
practicable.” With the costs of BMP/LID construction, operation and 
maintenance, and monitoring becoming substantial, implementing 
water quality BMP/LID in a watershed without prior quantitative 
planning can result in considerable waste of public funding with 
ineffective or unnecessary water quality measures. Through these 
innovative SARA tools, water agencies and stormwater professionals 
can now minimize the design and installation of unsuitable and costly 
BMP/LID. 

The tools also provide cost information for budgeting BMP/LID 
implementation and maintenance, as well as help develop the fee 
structure for drainage utility and stormwater management. As a 
result, water quality agencies can now accomplish their goals and 
save substantial stormwater infrastructure and management costs.

More importantly, SARA and the project team’s efforts will have 
a significant impact on managing water quality, an increasing 
concern in the United States and around the world. A wide range of  
constituents were simulated in these models, including temperature, 
carbonaceous biochemical oxygen demand, dissolved oxygen, total 
suspended solids, nutrients (nitrogen and phosphorus constituents), 
bacteria (E. coli), and representative metals (lead and zinc). 

Through these SARA models and tools, water authorities can 
implement optimal BMP/LID measures using available BMP 
performance data to reduce each selected constituent effectively. The 
BMP Database and the SARA tools are also flexible enough to allow 
users to revise the LID/BMP data to suit their local situations, or to 
add new data when future BMPs become available.  

Furthermore, the results from these modeling tools could potentially 
help the EPA and state agencies determine BMP/LID strategies needed 
to delist impaired water bodies around the country or determine if 
delisting is possible or not using BMP/LID strategies alone. With 
bacteria concentrations being typically high in stormwater runoffs, 
communities nationwide have struggled to meet these standards. 
Through these tools, SARA and the project team have provided a 
scientific basis to determine suitable site-specific bacteria criteria, 
which could be a potential game-changer for the profession.

In the long run, applying these tools will enable water authorities to 
manage stormwater runoffs as close as possible to the source, thereby 
creating more sustainable watersheds, improving public health and 
quality of life, enhancing natural habitats, and supporting public 
recreation, as well as boosting the local economy.

Complex challenges
With no precedent to work from, the project team developed 
workflows and created these water quality modeling tools from 
scratch. This required navigating through several complex issues. 

Collecting, reviewing, and evaluating the massive quantity of 

SARA’s holistic watershed master planning included both flood control 
and water quality management.
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available data needed to develop and calibrate dynamic water quality 
models presented the first major challenge. Data from local, state, 
and federal entities were collected, including SARA, City of San 
Antonio, San Antonio Water System, Edwards Aquifer Authority, 
Bexar County, City of Austin, TCEQ, Texas Water Development 
Board, U.S. Geological Survey, U.S. Army Corps of Engineers, 
Natural Resources Conservation Services, National Weather Service, 
as well as educational institutions and private consulting firms. With 
substantial portions of the watersheds located on top of the Edwards 
Aquifer, recharge flows and spring flows were also included in the 
models, which increased the complexity of the model development 
and calibration work.

The project team also developed an extensive BMP Tool Database 
using data from national, regional, and local sources, including the 
American Society of Civil Engineers BMP database. The database 
included comprehensive data such as drainage areas served by 
each BMP, BMP types, BMP dimensions, BMP performance and 
corresponding constituent first-order decay coefficients, outlet 
configurations, and capital and operation/maintenance costs including 
life-span engineering economic conversions. 

The database facilitated the data input process for the BMP Tool 
since most of the data required by SUSTAINOPT, the core engine 
of the SARA Enhanced BMP Tool, could be automatically retrieved. 
The user only needed to specify the BMPs to use when running the 
tool. The team designed the database with the flexibility for users 
to include additional BMP types or modify data to suit their local 
situation. 

Developing the BMP Tool to streamline the BMP optimization process 
and conduct HSPF post-validation runs was another challenge. 
Initially, the project team used the scatter search approach to optimize 
the BMPs. However, the project team found that approach did not 
work well, so a generic algorithm method was adopted. In addition, 
the time needed to complete one BMP Tool run for one sub-basin 

using this method initially took about five days using the entire four-
year continuous simulation period at each optimization iteration. 

To improve tool runtime, the team adopted a concept called the 
Critical Exceedance Volume (CEV) that reduced the average BMP 
Tool runtime by 85 percent. The team then adopted an approach to 
select only top-performing BMPs and organized them in upstream-
downstream series, which reduced the average runtime by 95 percent 
to about 6.5 hours per run.

Conclusion
As “Leaders in Watershed Solutions,” SARA has invested substantially 
in the development of innovative water quality modeling tools to 
support sustainable water quality enhancements in the San Antonio 
River Basin. These efforts have resulted in a set of very powerful 
and advanced tools that would allow SARA and its stakeholders to 
conduct holistic watershed master planning and evaluate the effects 
of BMPs and LID.

The project team’s efforts are increasingly gaining national attention. 
The developed models were calibrated and validated to available 
water quality data and peer reviewed by national experts to ensure 
conformance with strict water quality modeling standards. The 
modeling efforts and results have been published at professional 
conferences and were well-received by technical and policy 
audiences. Multiple water agencies and regulatory authorities have 
expressed interest in using these tools. SARA and LAN are currently 
communicating with the EPA to incorporate these tools on its website 
to allow widespread application.

SHEEBA THOMAS, PH.D., P.E., PMP, CFM, is an engineer at San Antonio River 
Authority’s (www.sara-tx.org) Watershed Engineering Department. She can be 
reached at sthomas@sara-tx.org. YU-CHUN SU, PH.D., P.E., CFM, CPESC, CPSWQ, is 
Lockwood, Andrews & Newnam’s (www.lan-inc.com) Environmental and Water 
Resources Engineering Technical Director. He can be reached at ycsu@lan-inc.
com.

SARA Enhanced BMP Tool determines the optimal combinations of BMP/LID units and 
types to achieve target constituent load reduction. It includes statistical analysis that can 
determine flow ranges meeting constituent standards under user-specified weather days.

The project team adopted Critical Exceedance Volume (CEV) approach that substantially 
reduced BMP Tool runtime.
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TIM EVANS, PH.D., is water network innovation manager and LAWRENCE SCUDDER is 
principal researcher at Thames Water (www.thameswater.co.uk). 

Thames Water uses handheld, 3D scanner 
to map corrosion and prioritize pipe replacement.
By Tim Evans, Ph.D., and Lawrence Scudder

Fitness test for old pipes

The Artec Eva scanner is used to image a 30-inch-diameter cast iron pipe mounted on a 
pipe rotator.

A 3D model of a blast-cleaned pipe shows corroded areas. Notches are for alignment with
the baseline scan.

water

Project+Technology

Thames Water, the UK’s largest water and wastewater services 
provider with more than 15 million customers, delivers an average of 
687 million gallons of drinking water every day. Thames Water’s cast 
iron water mains in many areas of London and the Thames Valley 
are among the oldest in the UK, and many of them are wearing out. 
Staff have been working hard to replace the smaller distribution 
mains during the last 15 years, but now the larger trunk mains are of 
growing concern. A burst in just one trunk main can leave thousands 
of customers without water, cause major flooding, and disrupt 
transport routes. 

New technology is paving the way for a more sustainable replacement 
approach: prioritizing the riskiest pipes. A big challenge with cast 
iron is that it corrodes unevenly and the corrosion is difficult to 
detect. Traditionally Thames Water assessed the condition of a water 
main by cutting out a short length of pipe, sand-blasting it to remove 
the corrosion, then measuring the resulting craters by hand. But 
taking pipe cut-outs is disruptive for customers and road users, and 
expensive for Thames Water.

To eliminate the need for pipe cut-outs, Thames Water started to use 
non-destructive testing (NDT) technology such as ultrasound to look 
for corrosion. The aim is to be able to send a device into a water 
main that will gather NDT condition data all along it, not just in short 
excavations.

Surface scanners help Thames Water understand what different NDT 
tools can measure. A Konica-Minolta Vivid system had been used to 
map corrosion in small-diameter (100- to 200-mm) pipes. However, 
such a system is inappropriate for pipes greater than 450mm in 
diameter. For large pipes, a handheld scanner is needed. 

Thames Water appraised market offerings, inviting various suppliers 
to demonstrate their equipment. Following up on a first demonstration, 
Patrick Thorn & Co., Thames Water’s local Artec specialist, worked 
with the company to scan a large pipe section to confirm that the 
Artec Eva delivered the essential performance required. Thames 
Water concluded that the Eva would offer the most cost-effective 
option to meet its requirements. 

Following purchase of an Eva, Patrick Thorn & Co. also assisted 
Thames Water staff working with the scanner with comprehensive 
training in the use of the system and acquiring additional software 
through which they can perform more detailed analysis of data from 
the Eva.

Since delivery of the Eva, Alex Rainer, working on a research 

project between Thames Water and the University of Surrey, has 
been developing an appropriate methodology, combining the Eva 
and its software, visual texture added to the pipe, and a motorized 
pipe rotator so reliable 3D models of the pipes can be built. Artec 
Studio 10.1, the recently updated system software, has increased the 
robustness of making the mesh by improved texture tracking while 
recording data. It also uses more of the multi-core capability of a PC 
workstation so the raw data processing is completed in a significantly 
shorter time. 

Comparing the models from before and after corrosion is removed 
from the pipe enables corrosion levels to be mapped to a good level 
of accuracy. The corrosion mapping provided by the Eva will be 
used as a baseline against which the effectiveness of different non-
destructive approaches can be gauged.
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SUSTAINABLE DESIGN

The United Nations adopted Sustainable Development Goals (SDGs; 
www.un.org/sustainabledevelopment/sustainable-development-goals) 
at the UN General Assembly meeting in September 2015 as the focus 
for its efforts through 2030. The goals, which will replace the UN’s 
Millennium Development Goals (2000-2015), cover 17 key areas 
of development including poverty, hunger, health, education, and 
gender equality, among many others (see Figure 1). The goals were 
selected to help us, the global collective, achieve three extraordinary 
things in the next 15 years: 
• end extreme poverty, 
• fight inequality and injustice, and 
• fix climate change. 

The UN’s 193 member nations each agreed to support the goals 
nationally for a cumulative global affect.

While few of us work across the globe or consider things like poverty 
and injustice on our projects, the global goals are still relevant to the 
work we do. Several goals are directly related to the infrastructure 
projects we develop every day. These goals highlight the importance 
of our work to support healthy and economically viable communities.

Global Goal #6: Clean Water and 
Sanitation encourages access to water 
and sanitation for all. In the United 
States, this means access to reliable and 
affordable water and wastewater systems. 
Consideration for the quantity and quality 
of water available to meet current and future 
demands is necessary. Construction of robust 

and redundant treatment, distribution, and collection systems and 
continual maintenance and repairs are essential. Protecting potable 
water from contamination and returning these systems to operational 
after a hurricane, tornado, or other hazard are the key to developing 
a resilient system.  

Global Goal #7: Affordable and Clean 
Energy focuses on affordable, reliable, 
sustainable, and modern energy for all. 
The recommendation is to improve energy 
efficiency to reduce energy needs and 
increase the use of renewable energy sources. 
Innovative technologies are making it more 
affordable to meet both of these objectives.

Global Goal #9: Industry, Innovation, 
and Infrastructure targets building 
resilient infrastructure, promoting inclusive 
and sustainable industrialization, and 
fostering innovation. Investments in new 
infrastructure and maintenance of existing 
infrastructure are necessary to support a 
productive community. Traffic congestion, 

power outages, and dropped calls restrict our economic viability.

Global Goal #11: Sustainable Cities and 
Communities encourages making cities 
inclusive, safe, resilient, and sustainable. 
The collection of infrastructure systems 
in cities allow communities to advance 
economically and socially. The urban 
density creates unique challenges but also 
unique opportunities for cities. Effective 

infrastructure makes a city more desirable, contributes to the local 
character, and improves the overall quality of life.  

Global Goal #12: Responsible 
Consumption and Production focuses 
on resource conservation and sustainable 
production. All infrastructure projects 
require resources, and we can select those 
available locally, with recycled content, 
from renewable sources, or with a lower 
embodied energy to minimize the impact to 

our global supply. We can also look at construction and operations 
wastes generated as potential inputs for other processes. Finding these 
synergies will reduce the demand for raw materials and minimize 
materials going to landfills. 

Global Goal #13: Climate Action addresses 
the need to combat climate change and its 
impacts. We must now design, construct, 
and operate our infrastructure to withstand 
or rebound from changing weather patterns, 
rising sea levels, and more extreme weather 
events. We can also decrease the emissions 
of greenhouses gases contributing to the 

changing climate.

By Denise Nelson, P.E., ENV SP, LEED AP

A global focus on 
sustainable infrastructure
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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 related to Envision, the guidance 
and rating system for sustainable infrastructure. She has more than 14 years of 
engineering experience in water utilities and sustainable infrastructure.

Global Goal #17: Partnerships for the 
Goals encourages partnerships between 
governments, the private sector, and 
the public to pool resources and devise 
innovative solutions. Collaborative teaming 
on infrastructure design and alternative 
delivery methods like design-build and 
public-private partnerships are quickly 

becoming best practices for promoting whole systems design, life 
cycle considerations, and innovative funding practices. Partnerships 
at local and regional levels encourages stakeholder involvement and 
endorsement.

We have the opportunity to implement sustainable practices on 
each individual infrastructure project in order to build sustainable 
communities. The not-for-profit Institute for Sustainable Infrastructure 
(ISI) in collaboration with the Harvard Zofnass Program for 
Sustainable Infrastructure developed Envision to encourage adoption 
of sustainable infrastructure practices.  

At its core, Envision is a rating system for improving and evaluating 
individual infrastructure projects. Envision includes 60 credits, or 
sustainability concepts, that address issues related to smart growth 
planning, resource conservation, impacts to the natural world, 

climate change adaptation, and community quality of life. The 
credits are designed to support inclusivity and collaboration within 
project teams and among infrastructure departments, neighboring 
municipalities, community groups, and other stakeholders. They also 
encourage incremental improvements toward net-zero solutions and 
foster innovation to overcome challenges and create transferable 
solutions. While the Envision guidance and tools are freely available 
online, ISI also offers a fee-based, third-party verification and award 
program to recognize sustainable projects. 

The guidance in Envision translates the UN’s global goals into actions 
we can take on individual infrastructure projects. Incorporating one or 
more of these actions improves the sustainability of our infrastructure 
and changes the way we approach infrastructure development. 
Implementing better practices, products, and technologies allows 
each project to contribute to achievement of the global goals and gets 
us all closer to the UN’s lofty objectives of ending extreme poverty, 
fighting inequality and injustice, and fixing climate change.

Figure 1: United Nations Sustainable Development Goals
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MATERIALS

Annual conference offers structural engineers continuing education 
in design and construction of fabricated steel buildings and bridges.

2016 NASCC: 
The Steel Conference

More than 3,700 structural engineers, steel fabricators, erectors, 
detailers, educators, and others involved in the design and construction 
of fabricated steel buildings and bridges are expected to attend the 
2016 NASCC: The Steel Conference, April 13-15, 2016, in Orlando, 
Fla. The event offers more than 100 technical sessions and a trade 
show featuring more than 200 exhibitors with products ranging from 
structural software to machinery for cutting steel beams. 

In a departure from many professional conferences, The Steel 
Conference planning committee selects topics first and then seeks 
the top experts and presenters. The primary “Steel Sessions” include 
presentations — too many to list here — addressing design, technical, 
professional, legal, business, and historical topics of interest and 
value to structural engineers, as well as fabricators, erectors, and 
detailers. Download an Advance Program at www.aisc.org/nascc to 
view the complete list of presentations. 

This year, the conference also incorporates the World Steel Bridge 
Symposium with 20 sessions covering state-of-the-art practices 
for enhancing steel bridge design, fabrication, and construction 
techniques, including topics such as Accelerated Bridge Construction, 

corrosion protection solutions, and advanced analysis techniques for 
design and erection. 

Additionally, the Structural Stability Research Council’s Annual 
Stability Conference, held in conjunction with the NASCC since 
2001 and included in the main conference registration, offers a dozen 
sessions with more than 30 papers on topics ranging from lateral 
torsional buckling to progressive collapse resistance.

Attendees at the main conference can earn 16.5 professional 
development hours (PDHs). In addition, attendees at the World Steel 
Bridge Symposium (included in the conference registration) or at 
one of the preconference short courses (additional fee) can earn an 
additional 3.5 or 4 PDHs, respectively.

World Steel Bridge Symposium
The following summaries of some of the steel bridge sessions provide 
a sense of the symposium’s content.

• Bridging Urban America — The Story of Ralph Modjeski 
highlights the story of the Polish-born, Paris-trained bridge builder, 
who designed and constructed more than 40 superstructures across 
the United States.

• Accelerated Bridge Construction reviews case studies where 
structural steel played an integral role in the overall project success.

• Advanced Analysis Techniques for Design and Erection looks 
at the analysis of several curved multi-girder, multispan structures 
of increasing complexity and summarizes results of finite element 
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studies, field instrumentation results, and proposed change to 
American Railway Engineering and Maintenance-of-Way Association 
designs.

• Research in the Behavior of Shear Connectors presents results 
from an ongoing experimental and numerical study into the behavior 
of headed shear studs.

• Evaluating the Challenges of Skewed Bridges looks at challenges 
encountered during design and construction of three projects with 
varying severity of skew. Included in the discussion will be a 
consideration of alternate cross-frame layouts to assess the economics 
of a staggered cross-frame layout versus an in-line layout.

• Case Studies in Construction Engineering of New and Existing 
Complex Steel Bridges focuses on detailing, fabrication, and 
erection of complex steel bridges, including discussion of the 
detailed removal and replacement procedure for truss pins in the US 
84 Mississippi River Bridge.

• Fracture Critical Determination: Existing and Future Policy, 
Part 1 looks at current federal policy and future practices regarding 
fracture critical determination.

• Fracture Critical Determination: Research and Strategies, Part 
2 presents new research that will hopefully lead to fewer bridges 
being deemed fracture critical.

• Fracture Critical Determination: Case Studies and Strategies, 
Part 3 presents a case study of investigation and repair of the seven-

span, fracture critical Diefenbaker Bridge; design and construction 
of a load path redundant truss that eliminated all fracture critical 
members; and overview of the superstructure of the cable stayed 
spans of the Goethals Bridge.

• Evaluation and Strengthening of In-Service Bridges includes an 
overview of the use of phased array ultrasonic testing (PAUT) of the 
orthotropic deck panels of the Verrazano-Narrows Bridge, application 
of master curve and fitness-for-service principles for understanding 
the possibility of brittle fracture in an older bridge, and strengthening 
existing bridges with post-installed shear connectors.

• Recommendation for Improved Steel Design comprises two 
presentations. The first presentation includes a discussion of the 
practical implementation of Yura and Helwig’s guidelines and recent 
implementation of these recommendations by the North Carolina 
Department of Transportation. The second presentation looks at 
development of the current Florida Department of Transportation 
design for wind load recommendations.

• Challenging Bridge Projects in Steel focuses on the 11th Street 
Bridge design-build-to-budget project let by the District Department 
of Transportation in Washington, D.C., and the durable replacement 
and complex staging and geometry encountered in the I-55 and Lake 
Shore Drive Interchange in Illinois.

• Steel in Design-Build Projects looks at how steel provided the 
most effective, efficient, and economical solution for the Paseo del 
Norte Boulevard in Albuquerque, N.M., and replacement of the US 
69 Missouri River crossing in Kansas City with a low-maintenance 
bridge designed for a 100-year service life expectancy.

• Successes in Short Span Steel Bridges — An Owner’s Perspective 
provides an owner’s perspective on utilizing detailed engineering 
analysis to compare steel with concrete for short span (up to 140-
foot) bridge replacement projects — including prefabricated modular 
steel versus precast concrete for Accelerated Bridge Construction — 
and the value in using repurposed materials.

• Bridge Information Modeling — Towards an Industry Exchange 
Standard provides an overview and status of efforts to develop an 
industry standard, as well as a view of current Bridge Information 
Modeling technologies — what works, what does not, and what is 
missing.

• Strengthening and Repair of In-Service Bridges presents case 
studies to illustrate repair and strengthening strategies for in-service 
steel bridges.

• Kentucky Lake Bridges — Steel from Beginning to End 
highlights the design process and rationale for selecting various bridge 
superstructure features such as the network hanger arrangement, 
integral floor system, an open H-section rib, a non-welded knuckle 
plate connection, and seismic isolation system.

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

SSRC Stability Conference

The Structural Stability Research Council’s (SSRC) Annual 
Meeting features 38 technical presentations during the Stability 
Conference grouped into the following topic areas:

• Lateral torsional buckling of beams/girders in bridges and 
buildings;

• Stability of thin-walled members;
• Web stability of I-shaped members;
• Special topics in structural stability;
• Stability at high-temperature conditions;
• Stability of beam-columns;
• Stability bracing behavior and consequences of inadequate 

bracing;
• Stability of steel frames and systems;
• Advances and applications of generalized beam theory;
• Impact of imperfections on stability;
• Stability of angles, channels, and Z-shaped members;
• Advances in analysis and design for stability;
• Stability of castellated beams and tapered members; and
• Stability of wall systems.

www.aisc.org/nascc
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product + Software guide

01. Pavers with stone texture

02. Stormwater phosphorus treatment

Willow Creek Paving Stones’ Eurostone pavers 
feature the texture of natural stone and are 
available in five colors. They are suitable for 
both traditional and permeable applications for 
walkways, driveways, patios, and other outdoor 
spaces. Eurostone pavers are engineered 7 
cm thick and come in three shapes to create 
easy-to-install patterns for a random, natural 
appearance, the company said. Small is 
approximately 5 inches by 6 inches; medium is 
approximately 5 inches by 9 inches; and large 
is about 5 inches by 13 inches. The pavers are 
available throughout the Midwest.

Contech Engineered Solutions’ Stormwater Management StormFilter with PhosphoSorb media 
achieved a General Use Level Designation (GULD) for Basic (TSS) and Phosphorus treatment from 
the Washington State Department of Ecology. The StormFilter was the first technology to receive 
a GULD for Basic Treatment using ZPG media. The PhosphoSorb media has been researched and 
engineered by Contech to achieve the highest phosphorus removal from a proprietary system in 
Washington State’s field evaluation program. The StormFilter with PhosphoSorb media operating 
at a specific flow rate of 1.67 gpm/ft2 was able to treat 96 percent of the runoff volume with a 75 
percent phosphorus load reduction.

Leica Geosystems announced that, as a 
result of a new firmware breakthrough, 
the Autodesk BIM 360 Layout iPad 
app now communicates directly with 
the Leica iCON robot 60, the newest 
and highest performance robotic total 
station in the Leica iCON series. The 
Leica iCON robot 60 has a 1,000-
meter range for red laser (reflectorless) 
measurements, which enables more 
points to be laid out and checked with 
fewer setups for a substantial increase 
in productivity. A new touch-screen 
color display lets users complete initial 
setup and leveling steps directly on the 
instrument.

Leica Geosystems
www.leica-geosystems.us 

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

American Iron and Steel Institute
www.aisistandards.org

Advanced Drainage Systems, Inc. (ADS) 
added a low-profile, high-strength chamber 
to its StormTech product line. The StormTech 
SC-160LP Chamber is 12 inches tall with an 
installed volume of 15 cubic feet of water for 
underground infiltration and detention systems. 
The new unit requires 14 inches of total cover 
to carry AASHTO HS-20 live loads, which 
reduces site development costs in shallow 
applications by minimizing the amount of 
needed fill and maximizing open infiltrative 
areas. The SC-160LP chambers require no 
separation between chamber rows, making it 
easier to install and minimizing the aggregate 
required.

05. Robotic total station for layout04. Low-profile stormwater chamber

The American Iron and Steel Institute 
(AISI) published AISI S240-15, North 
American Standard for Cold-Formed Steel 
Structural Framing, 2015 Edition, to address 
requirements for building construction with 
cold-formed steel structural framing that 
are common to prescriptive and engineered 
design. It applies to the design and installation 
of structural members and connections used 
in cold-formed steel light-frame construction 
applications, including floor and roof systems, 
structural walls, shear walls, strap braced 
walls and diaphragms to resist in-plane lateral 
loads, and trusses for load-carrying purposes. 
It is available for free download.

03. Structural framing standard

Contech Engineered Solutions
www.conteches.com 

Willow Creek Paving Stones
www.willowcreekpavingstones.com 
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06. Worldwide collaboration 07. Rugged smartphone

Autodesk expanded distribution of A360 Collaboration for Revit, 
a service that works with Revit software to connect project teams 
with centralized access to BIM project data in the cloud. Released 
and available in North America since December 2014, Collaboration 
for Revit is now available for commercial global use. Collaboration 
for Revit helps project teams conquer the barriers of corporate 
firewalls and physical location by enabling centralized access to Revit 
models. Team members in all disciplines from multiple firms or sites 
worldwide can access and work in models hosted in the cloud.

Cat phones launched the Cat S50c rugged smartphone, connected exclusively 
on the Verizon network. The Cat S50c meets U.S. Military standards and 
is IP67 certified, providing protection against drops, water, dust, extreme 
temperatures, humidity, thermal shocks, vibration, and salt mist. A 4.7-inch 
HD Gorilla Glass scratch-resistant display is fully operational while wearing 
gloves up to 4 mm thick, with wet hands, and in the rain or snow, the company 
said. The Cat S50c is also Push To Talk ready in the United States and 
features a 1.2-GHz quad-core processor, 1 GB RAM, and 8 GB FLASH with 
expandable Micro SD up to 64 GB.

USG Corporation
http://usg.com/structural 

USG Corporation’s Structural Panel Concrete Foundation Wall is 
fastened to load-bearing cold-formed steel studs for a nonrotting, 
noncombustible high-strength foundation wall. This product is 
ideal for use in residential construction, in applications such as 
full-height basements, storm shelters, crawl spaces, and cellars, 
the company said. The wall panels are dimensionally stable and 
moisture-, mold-, and termite-resistant; feature a thinner profile 
and faster installation than concrete masonry units or concrete; 
and do not require pouring, setting, or curing.

08. Concrete foundation wall structural panel

Cat phones
www.catphones.com 

Autodesk
www.autodesk.com

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%!)

OR

Pizza Movie Ticket Car Wash

thezweigletter.com
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Professional Liability
is essential.

Overpaying is not.

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

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

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com

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

S I N C E 1 9 2 3

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

tim@Insurance4Structurals.com 

www.insurance4structurals.com

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

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

09. Precast lamp pole foundation

10. Onsite stormwater management

Oldcastle Precast’s new OMNI Foundation for commer-
cial lighting is a pre-engineered foundation with a flex-
ible bolt circle, conduit, and pre-packaged bolts. OMNI 
Foundation supports lamp poles for commercial light-
ing. They are reinforced precast concrete cylindrical 
structures that include a customizable PVC sleeve for 
various size conduits. Available base sizing runs 24-inch 
diameter by 7-foot long and is suitable for 80 percent 
of the lamp poles and light fixtures used in commercial 
applications. The pre-engineered plate design allows for 
bolt circles ranging from 7.5 inches to 11 inches and is 
suitable for either 1-inch bolt or ¾-inch bolt sizes.

NDS, Inc. announced a partnership with Triton Stormwater Solutions that adds three lines 
of Triton’s stormwater chamber products to NDS’s S5 Sustainable Stormwater Solution 
system. S5 uses NDS components such as catch basins, channel drains, and Flo-Wells. 
It is flexible and scalable and can be configured to meet a wide variety of residential and 
commercial applications. Triton’s S29 (42.8 cubic feet storage), C10 (17.6 cubic feet 
storage) and M6 (11.5 cubic feet storage) chambers will now be part of the S5 solution. The 
NDS S5 system conserves stormwater onsite through filtration, detention, and infiltration.

NDS, Inc.
www.ndspro.com/S5

Triton Stormwater Solutions
www.tritonsws.com 

Oldcastle Precast
www.omnifoundations.com 
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Civil + Structural Design Toolss

The Korte Company — founded in 1958 and one of the seven founding 
members of the Design-Build Institute of America — is headquartered 
in St. Louis with offices in Highland, Ill.; Norman, Okla.; and, Las 
Vegas. The company manages, on average, more than $200 million in 
annual construction volume. Korte’s project expertise includes building 
for federal, state, and local government agencies as well as design 
and construction of health care facilities, medical office buildings, 
warehouse/distribution centers, religious facilities, commercial 
buildings, schools, recreation centers, and office complexes.

Korte originally kept project data on local file servers in its regional 
offices, but users found it difficult to access files across hundreds of 
folders and subfolders, and roaming users could not access files away 
from the office. Three years ago, Director of IT Barry Kauhl and his 
team implemented a customized Microsoft SharePoint solution to 
better organize and manage project files. Additionally, Kauhl deployed 
Dropbox for Business to provide external file access to Korte clients. 
But while files were more organized and accessible to users, SharePoint 
required IT and users to tag each folder and file with extensive metadata 
— a cumbersome process that decreased productivity throughout the 
organization. Managing copies of files in both SharePoint and Dropbox 
also required IT resources. Kauhl realized a better solution to file 
management and collaboration was needed.

The company selected CTERA Enterprise File Services Platform to 
improve IT efficiencies and increase organizational productivity for 
its distributed network of offices and users across the country. Korte 
is unifying its file servers, collaboration, and security management 
by deploying a combination of CTERA cloud storage gateways and 

CTERA’s enterprise file sync and share (EFSS) solution. Korte has 
deployed CTERA’s gateway appliances at regional offices as all-in-
one file servers and backup appliances to store construction project 
documents and design files. CTERA EFSS provides Korte’s users with 
real-time file access and collaboration tools for the files they need 
wherever they are. All Korte field agents use iPads and the CTERA 
mobile app to retrieve and work on documents in real-time.

The CTERA solution provides Korte with a single platform to store, 
share, and protect files. By replacing Microsoft SharePoint and Dropbox 
for Business, Korte reduced the complexity and cost of file storage and 
file management. All Korte users can securely access and collaborate 
with both internal and external users according to predefined security 
policies, and Korte IT can efficiently manage office and roaming user 
file access and sharing.

“CTERA’s platform weaves simple file access and collaboration into 
every aspect of our business, from pre-construction to design to project 
management,” Kauhl said. “Everyone in the organization can easily 
and securely manage, share, and recover files by themselves, which 
enables our IT organization to focus on other issues.”

Additional benefits include:

• All files are backed up and stored in Korte’s virtual private cloud (VPC) 
on Amazon Web Services (AWS) to ensure data protection and enable 
significant cost savings compared to traditional storage technology or 
SaaS services that charge a premium for storage capacity.

• Improved IT administration efficiencies are driven by several attributes 
of the CTERA platform, including central management of user agents 
and gateways and Active Directory integration.

• Built-in disaster recovery and file versioning capabilities enable Korte IT 
and users to recover data from any point in time.

• Complete data privacy and security with a data management model 
that stores and protects all data, metadata, and encryption keys within 
Korte’s AWS VPC.

Information provided by CTERA (www.ctera.com).

The Korte Company improves 
distributed workforce 

efficiency with 
CTERA platform 
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Join the webcast to learn how OpenRoads ConceptStation helps 
rapidly create and analyze the feasibility of multiple alternatives in 
the conceptual design phase. Make better decisions at the 
beginning of the project by identifying high-cost and high-risk 
items. Quickly create layouts with associated project costs, choose 
the best option, and then move that 3D model forward in the 
detailed design phase.   

In this webcast you will learn the following:
Use OpenRoads ConceptStation to explore design alternatives with 
cost analyses to improve decision making.
Assemble context data rapidly from a variety of sources, such as point 
clouds, 3D reality meshes, terrain data, images, and GIS information.
See how real-time rendering enhances the engineered environment 
with immersive visualization.
Simplify 3D modeling with easy to use engineering sketching tools to 
quickly conceptualize roads and bridges infrastructure.

AIRING ON FEB 25,  2016  @ 12PM CST!
For more information and to register, 
go to www.cenews.com/webcasts

Reduce Design Time and Make Better 
Decisions in Conceptual Phase 

AIRING IN FEBRUARY
SPONSORED BY:

Francois Valois, MBA
Director of Product Management

Bentley Systems, Inc.

Bob Drake 
Editor in-Chief

Civil+Structural Engineer

www.cenews.com/webcasts


conteches.com



