
M a y  2 0 1 6  V o l .  3  I s s u e  2

ENGINEERING IN CUBA
Louis Berger explores opportunities 
and collaborations

Taking ownership of BIM
Thinking about reality capture

Restoring the Hoover-Mason Trestle
Residential rainwater harvesting

ABCs of rehabilitating I-95’s bridges

Award-winning Publication



FREE A1085 
Pocket Reference Guide 

Advantages  •  Specs  •  Properties 
Order yours at atlastube.com/guide

Spec A1085 with confidence!  
Don’t know if you can get A1085 HSS for your project? Don’t 
worry. Atlas Tube makes it every 30 days. Spec A1085 HSS, and 
we’ll deliver — anytime, anywhere. With great performance and 
ready availability, there’s no reason not to spec A1085 HSS!

Have a project-related question?  
Call our A1085 hotline: 877.505.0810

16-JMC-2275_ad_A1085 Availability Ad Resize for C + S Engineering (Due 3.18)_v1.indd   1 3/18/16   5:36 PM

atlastube.com/guide


May 2016          cenews.com          3

profile
 16  Engineering in Cuba

firms in focus
22 Taking ownership of BIM

26 Thinking about reality capture

project + technology portfolio
28 Green urban ecology

29 Advanced coordination for steel

32 Restoring steel links to Bethlehem’s past

38 Cold storage energy savings

40 Corps keeps public water clean naturally

42 Residential rainwater harvesting

46 The ABCs of rehabilitating I-95’s bridges in Virginia

50 Silicon Valley gears up for regional transit

54 Strategic stormwater control

56 Low-impact development in commercial drainage

MATERIALS
58 Roadway sustainability

ON THE COVER
As the United States and Cuba take steps to 
normalize relations, Louis Berger explores 
future infrastructure needs, opportunities, and 
collaborations — story on page 16. Photo: Ingo 
Bartussek

503228

Contents may 2016



4          cenews.com          May 2016

MARK C. ZWEIG, CHAIRMAN & CEO, ZWEIG GROUP LLC

1200 North College Avenue, Fayetteville, AR. 72703 
800-466-6275  |  Fax: 800-842-1560

P.O. BOX 1528, Fayetteville, AR 72702-1528

Civil + Structural Engineer (ISSN 23726717) is published monthly by Zweig Group, 1200 North College Avenue, Fayetteville, AR. 72703. Telephone: 800-466-6275. Copyright© 2016, Zweig 
Group. Articles may not be reproduced in whole or in part without the written permission of the publisher. Opinions expressed in this publication are not necessarily those of Zweig 
Group. Unsolicited manuscripts will not be returned unless accompanied by a stamped, self-addressed envelope. Subscriptions: Annual domestic print subscription rate is $100 for 
12 issues or $180 for 24 issues. Annual domestic digital subscription rate is $10 for 12 issues or $18 for 24 issues. All print subscribers receive digital editions in addition to print 
subscription. Call or write for international rates. To subscribe or update your subscription information, please visit our web site www.zweiggroup.com/subscribe; or mail subscription 
requests and changes to Circulation Dept, C + S Engineer , 1200 North College Avenue, Fayetteville, AR. 72703; or call 800-466-6275.

Departments
 12 Benchmarks

 13 Civil + Structural Engineer Online 

 14 Events

62 Product + Software Guide

65 Reader Index

66 Civil + Structural Design Tools

Columns

06 From the publisher: travel etiquette 
By Mark Zweig 

08 engineering our future: stop counting pennies 
By Chad Clinehens, P.E.

10 engineering front line: leadership in action 
By H. Kit Miyamoto, Ph.D., S.E.

Volume 3, Number 2
www.cenews.com

Publisher
MARK C. ZWEIG 
Founder & CEO
508-380-0469
mzweig@zweiggroup.com

Sales
BOB DORAN
Director of Sales
770-587-9421
bdoran@zweiggroup.com

Editorial
BOB DRAKE
Editor-in-Chief 
210-973-5070
bdrake@zweiggroup.com

CHAD CLINEHENS, P.E.
Senior Editor
501-551-2659
cclinehens@zweiggroup.com

H. KIT MIYAMOTO, PH.D., S.E.
Contributing Editor
miyamotointernational.com

ANDREA BENNETT
Research & Publications 
Manager
479-435-6520
abennett@zweiggroup.com 

Continuing Education
& EVENTS
RYAN RENARD
508-651-1559
rrenard@zweiggroup.com

Marketing
SHANNON BURNETT
Advertising &  
Sales Marketing Manager 
800-466-6275
sburnett@zweiggroup.com

Production
DONOVAN BRIGHAM
Art Director
479-435-6978
dbrigham@zweiggroup.com

Customer Service
For subscriptions or change of 
address, please visit our website 
WWW.ZWEIGGROUP.COM/SUBSCRIBE
or call 800-466-6275, or fax 
800-842-1560.

Contents May 2016



 

 

 

  

1.  
   

2.  
  

 

3.  
 

4.   

5.   
 

TOOL
DESIGN

 

www.ads-pipe.com


6          cenews.com          May 2016

MARK C. ZWEIG
mzweig@zweiggroup.com

Travel etiquette
In spite of some tough weather in the Northeast and elsewhere this spring, the design and construction world is in 
full swing. Everyone is busy. If you’re like me, that means you travel for your job. Most weeks in the year find me 
going somewhere — usually by air— and as most of you know, the experience can be stressful. Every plane seems 
full, lines are long, and delays often put us in a bind. And it isn’t helped by those who don’t seem to have a clue 
about air travel etiquette. Here are a few simple tips to make life easier for all of us.   

Check-in kiosk — Even though you may be overwhelmed, please don’t crowd the other passengers. They want to 
check in, too. Get your bags out of the way so someone can get to the machine next to yours. 

Security — When your stuff comes out the other end of the machine, don’t stop right there to put on your shoes and 
belt. Move your stuff to the end of the conveyor. And when you’re done, stack your bin. 

Moving walkway — Stand right, walk left. Don’t block the walking lane just because you’re tired. 
 
Gate agents — Don’t yell at them if your flight is cancelled. No one did this to you deliberately. The airlines cannot 
control the weather. Equipment does break. Thank God someone noticed and is fixing it. Be patient! 

On the plane — Don’t get on late and be shocked there’s no room for your giant bag. Don’t sit in a bulkhead seat 
and then put your bag under your seat. That space is for the person behind you. Don’t put your bag in the back of 
the plane and then think you’ll be able to retrieve it after the plane lands and get back to your seat to de-plane in seat 
order. Not going to happen. And do wait for the people in front of you to get off.  

Cellphones — Do not sit in your seat and talk loudly! Ditto for the gate area. We don’t all need to know the details 
of the meeting you just had. 
 
As I write this, I’m on a plane heading to Austin, Texas, to see a new client, BIG RED DOG Engineering. Love 
their name; you won’t forget them! (We selected the firm’s CEO, Will Schnier, P.E., as a 2016 Rising Star in Civil 
Engineering.) This is another great issue of Civil + Structural Engineer. Please read it and pass it on!

Air travel etiquette makes life 
easier for all of us.

FROM THE PUBLISHER
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Stop counting pennies
As a technical professional, you think differently than most people. All those years of engineering school 
taught your brain to analyze and think logically at a higher level than most folks. That provides you with 
a tremendous ability to create designs that serve a need and to offer solutions to complex problems. The 
tradeoff of that linear thinking is the occasional challenge for you to take risks, to speculate in the absence of 
data, and to focus on the big picture. 

For the first part of my career, I managed all life decisions with a complex spreadsheet. I thought in terms of 
only giving out what I thought I would fairly get in return. Everything was mathematical to me. Unfortunately, 
my career was following that same mindset. I worked 40 hours a week and expected some compensation 
for every hour I worked above that. I started viewing my ability to make more money only in the context 
of working overtime and getting paid for it. That put me on the standard career track — no extraordinary 
promotions or opportunities to grow. I was thinking in the short term only and how what I did today would 
affect the spreadsheet. That was about 14 years ago. 

I was reminded of that time in my life recently when I was onsite with a client helping them prepare for an 
all-company meeting. The meeting was going to include a day of games, free food, and drinks, along with a 
few team meetings. Essentially it was a big party for the employees and was going to be a great expense to the 
company. The only catch was that the activities were going to extend about two hours after normal business 
hours. Numerous employees, many of whom were young engineers, asked if they would be compensated 
for the additional time, or if the company would pay the mileage on their car if they did not want to take the 
company-provided transportation. It was mind boggling. They were counting pennies. And in the interest of 
getting every cent they could, they were exposing themselves to upper management as short-term and small-
minded thinkers. I know this because I got to be behind the scenes as the company leaders were reacting and 
discussing these absurd questions. 

In the end, no additional compensation was paid and everyone had a great time, even those who were asking 
for more compensation to attend this fantastic event. But in all this, I was reminded of a time in my life when 
I counted pennies and about how finally one day I woke up and started thinking about what it takes to get to 
the top. As such, I started acting how someone at the top would act. I stopped counting pennies and started 
focusing on the biggest things I could imagine. And it worked. No more counting pennies. 

Short-term, small-minded 
thinking limits opportunities to 
make more money or advance 
in your career.

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

Engineering OUR FUTURE
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Companies rise and fall; sometimes they soar. It all comes down to leadership and teamwork. I have been 
fortunate to encounter many mentors. One of these great minds is Ed Friedrichs, an architect who joined a 
small San Francisco company called Gensler in 1969 and was instrumental in growing the company to one of 
the world’s most respected and largest architectural practices, with 46 offices and more than 5,500 staff today. 
Ed has a stellar reputation for leading, inspiring, and shaping future leaders. His leadership ability continues 
into retirement. His handpicked leadership team has grown the company to twice its former size. This was all 
done without mergers or acquisitions. Great leaders multiply other leaders — the highest form of leadership 
you can attain. Here is some wisdom gained from knowing Ed: 
 
• Focus on and maximize each person’s strengths and encourage them to accept responsibility for achieving 

excellence in that role. No one person can do it all or have every leadership quality your firm needs. Let people 
excel at what they are good at.   

• Understand that leaders exist to serve others — to make everyone’s job easier by removing roadblocks and 
building an atmosphere of collaboration and teamwork.

• Understand and embrace that happy people are better team members. Foster an environment that nurtures a 
positive team spirit and pride in accomplishments. 

• Reflect on goals, accomplishments, and failures on a regular basis. It’s easy to spend all your time putting out fires 
and reacting to critical issues. Every leader needs time to reflect on what they really want to accomplish for the 
firm and how to get his or her team there. Give your leaders time to do that. Insist on it. 

I would like to add to the list: Leaders must set an articulated vision and inspiring purpose of the organization. 
Leaders must attract passionate people who believe in their goals. Leaders must create exciting momentum 
and act fast. Leaders must set up the right strategies and actions to win. For me, winning is doing the right 
things for society, having right strategies, growing profitably, and sharing the profit with all involved. But 
profit cannot be the first priority. If we do the first two right, money follows. Often, if you only pursue money, 
you don’t make much and it is not sustainable. If you are making an impact, inspiring, focusing on your 
passion and strength, and making difference, you will end up making more at the end.

Leadership is a journey on which I am learning every day, mainly from my failures. But mentors like Ed can 
show the shortest way to get there with fewer detours.   

H. KIT MIYAMOTO, PH.D., S.E., is the CEO and a structural engineer for Miyamoto International (http://miyamotointernational.com), 
Global Risk Miyamoto, and a nonprofit organization, Miyamoto Global Disaster Relief. He specializes in high-performance 
earthquake engineering, and disaster mitigation, response, and reconstruction.

Mentors can show you 
the shortest way to 
become a leader with 
fewer detours.

Leadership in Action

Engineering front line
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Zweig Group’s newest managerial resource, Job Descriptions and Orga-
nizational Charts for A/E/P & Environmental Consulting Firms, sec-
ond edition, aims to help firm leaders answer that all-important ques-
tion: What’s in a name (or job title)? And, the publication takes its 
analysis a step further, offering dozens of organizational, office, and 
departmental charts depicting where those titles should fall in a firm’s 
overall hierarchy.

Architectural, engineering, planning (A/E/P) and environmental firms 
are living organizations. Ongoing advancements in materials and tech-
nologies require evolving companies to create positions that can serve 
the needs of increasingly advanced client-bases. This second edition 
updates Zweig Group’s original A/E Job Descriptions (2003) with job 
titles such as BIM CAD manager, BIM coordinator, BIM manager, and 
BIM specialist. Inclusion of these technologically specific positions 
helps determine the positions that firm leaders might need to add to 
best serve their clients.

The book is divided by disciplines, including architecture, computer 
aided drafting, clerical and administrative, construction and inspection, 
engineering, environmental, finance and accounting, human resources, 
information technology, interiors, landscape architecture and planning, 
marketing, operations, project management, surveying and GIS, and 
top management. Each job description lays out the duties; experience; 

education; and knowledge, skills, and abilities that are required and/or 
preferred to successfully complete the work (see Figure 1). 

Each discipline is marked by tabbed pages so that readers can easily 
find the information they need without returning to the contents page. 
The most recent average salaries for several positions, as determined 
by respondents to Zweig Group’s 2016 Salary Surveys, are provided 
within the book.
 
In addition to more than 300 job descriptions, Job Descriptions and 
Organizational Charts for A/E/P & Environmental Consulting Firms, 
second edition, also includes more than 60 organizational charts for 
firms, offices, and departments, denoted by discipline and staff size. 
The publication serves as a benchmark for determining where to place 
people within the organization or its offices and departments. Note that 
all of the listings and charts are used by real-world firms. 

Job Descriptions and Organizational Charts for A/E/P & Environmen-
tal Consulting Firms, second edition, is available for purchase ($250 
print/$150 digital) at https://zweiggroup.com/p-2253-job-descriptions-
and-org-charts.  

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

Figure 1: Each job description provides duties; experience; education; and 
knowledge, skills, and abilities that are required and/or preferred to successfully 

complete the work.

By Andrea Bennett

Job descriptions 
and organizational charts

Benchmarks

https://zweiggroup.myshopify.com/collections/books/products/job-descriptions-organizational-charts?variant=30148225601


May 2016          cenews.com          13

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 May issue:

Project Profitability: Budgeting project design costs
By Howard Birnberg, Association for Project Managers

Preparing design budgets and monitoring costs are major activities 
for design firm project managers. Although they are often performed 
separately, they are basic to a firm’s profitability and success in 
providing effective professional services. The project budgeting 
process has two interdependent aspects:  
• estimating compensation before negotiating with the client and
• determining the actual detailed project budget by project phase or activity. 

Neither can be adequately performed without the other.

Read the entire article at http://tinyurl.com/projectprofit-may16.  

Diversions: The road less traveled
By Andy Sciarabba, P.E.

I never wanted to be an engineer. I was a shy, creative, and imaginative 
kid. I liked to draw and paint. I loved to doodle and sketch cartoons. 
So, naturally I wanted to be an architect! 

So how did I become a principal in an established consulting firm, in 
an upstate New York college town, deeply rooted in community values 
and culture where work is plentiful? I did not take the shortcut to get 
here. My journey has been more like a trip that starts out as a dream, 
goes into cruise control for a while, takes a sharp U-turn, then finally 
points in the right direction. 

Read the entire article at http://tinyurl.com/diversions-may16.  

 Civil + structural engineer online
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May

Municipal Wet Weather Stormwater Conference
May 16-18, 2016, Nashville, Tenn.
Sponsored by EPA Region 4 and the Southeast Chapter of the IECA, 
presentations will inform MS4 operators, consultants, contractors 
and others practicing in the discipline of stormwater management, 
stormwater quality, and erosion and sediment control.
www.ieca.org/conference/regionals/nashvillems4.asp 

Structural Design Topics in Wood Construction
May 16-18, 2016, Roanoke, Va.
Virginia Tech short course offers topics often faced by wood design 
professionals but for which background information and references are 
not readily accessible.
www.cpe.vt.edu/sdtwc/index.html 

The Principals Academy 2.0
May 18-19, 2016, Washington, D.C.
June 15-16, 2016, San Francisco
July 21-22, 2016, Branson, Mo.
Crash course in all aspects of managing a professional service firm, 
including an expanded focus on business development, strategic planning, 
and financial management..
https://zweiggroup.com/seminars/tpa 

International Conference on Sustainable Design, Engineering 
and Construction
May 18-20, 2016, Tempe, Ariz.
Co-sponsored by the ASCE’s Architectural Engineering Institute and the 
Arizona State University, three conference tracks cover Sustainability/
Resilience, Construction, and Intelligent Systems/Big Data.
www.icsdec.org 

World Environmental & Water Resources Congress
May 22-26, 2016, West Palm Beach, Fla.
Sponsored by ASCE’s Environmental & Water Resources Institute, the 
program includes policy dialogue on water resource and environmental 
issues as well as trends and techniques being applied in the industry.
www.ewricongress.org 

WateReuse Research Conference
May 23-24, 2016, Denver
Latest research focused on helping communities develop resilient 
water supplies and tools to address water scarcity and sustainability 
challenges.
https://www.watereuse.org/news-events/conferences/annual-research-
conference 

Financial Management for Non-Financial Managers
May 25, 2016, Los Angeles
Aug. 17, 2016, Denver
Overview of business financial management, including interpreting 
financial statements, key performance metrics, benchmarking, 
predictive cash flow management, and how strategic decisions drive the 
value of the firm.
https://zweiggroup.com/seminars/better_fm 

Building an Entrepreneurial Firm
May 25-26, 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 

The American Institute of Architects (AIA) takes center stage in May 
with its AIA Convention 2016, May 19-21 in Philadelphia. In addi-
tion to educational sessions, workshops, tours, and an exhibition, three 
high-profile speakers will present the following keynotes during the 
convention:
• Innovate, disrupt, & take risks — Actor Kevin Spacey, a master innova-

tor, collaborator, and disruptor, explains how to be a game changer.
• Design at the intersection of science + engineering — Neri Oxman is an 

architect, designer, and MIT professor whose pioneering work explores 
biologically inspired fabrication technologies. She coined the term “ma-
terial ecology” to describe her approach, which spans the intersection 
of additive manufacturing, materials engineering, synthetic design, and 
computational design.

• Delirious Philadelphia — Rem Koolhaas is a Pritzker Prize winner and 
Harvard professor who has been reimagining cities since 1978’s publi-
cation of Delirious New York, a manifesto on modern urban design.

The AIA exhibition features more than 170,000 square feet of booths, 
galleries, and lounges and nearly 800 exhibiting companies, as well 
as specialty product pavilions showcasing materials and technologies 
ranging from software to building systems to stone and tile.

More information and registration details are available at https://con-
vention.aia.org.   

AIA Convention 2016

EVENTS

https://convention.aia.org
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June

State of the Coast Conference
June 1-3, 2016, New Orleans
Interdisciplinary forum on the dynamic conditions of Louisiana’s 
coastal communities.
http://stateofthecoast.org 

International Bridge Conference
June 6-10, 2016, National Harbor, Md.
Presented by the Engineers’ Society of Western Pennsylvania, the IBC 
annually attracts more than 1,500 bridge owners and engineers, senior 
policy makers, government officials, bridge designers, construction 
executives, and suppliers from throughout the United States and abroad.
https://eswp.com/bridge/bridge-home 

Becoming a Better Project Manager
June 7, 2016, Washington, D.C.
July 12, 2016, Charlotte, N.C.
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more effective.
https://zweiggroup.com/seminars/better_pm 

SuperPile 2016
June 7-9, 2016, Chicago
Latest developments in driven piles, augered cast-in-place/drilled 
displacement piles, micropiles, marine foundation, testing and evaluation 
of foundation systems, seismic and lateral loads, drilled shafts, ground 
improvement, and helical piles and tiebacks.
www.dfi.org/dfieventlp.asp?13262  

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

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

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

Becoming a Better Recruiter
June 23, 2016, Houston
Aug. 11, 2016, Minneapolis
Become more comfortable approaching great talent and learn how to 
promote the firm, its culture, and career opportunities and advancement.
https://zweiggroup.com/seminars/better_recruiter 

International Conference on Transportation & Development
June 26-29, 2016, Houston
A wide range of transportation and development topics organized in 
40 sessions under five parallel tracks, plus keynote speeches from six 
local, national, and international leaders in development and key modes 
of transportation.
www.asce-ictd.org

Check online at http://cenews.com/events for 
events later in 2016. Send information about upcoming 
conferences, seminars, and exhibitions relevant to civil 
and structural engineering to Bob Drake at bdrake@
zweiggroup.com.
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As the United States and Cuba begin normalizing relations, Louis 
Berger explores future infrastructure needs, opportunities, and 

collaborations.
By Bob Drake

Engineering in Cuba

Ending decades of isolation, the Obama Administration in 2014 an-
nounced its intention to re-establish diplomatic relations and embark 
on a process of normalization with Cuba. The effort has resulted in 
several recent significant events: In February 2016, the United States 
and Cuba signed an agreement that provides for re-establishment of 
scheduled air services between the two countries. U.S. carriers have an 
opportunity to operate as many as 110 daily roundtrip flights between 
the United States and Cuba. And, on March 20, 2016, President Obama 
became the first U.S. president in 88 years to visit Cuba.

Normalizing relations between the two countries will potentially lead 
to increased trade and tourist travel to Cuba and, subsequently, to a 
need for greater investment in upgrading and updating the nation’s 
infrastructure. One company closely following these developments is 
Morristown, N.J.-based Louis Berger, a global, multidisciplinary infra-
structure and development services firm with a regional headquarters 
office in Panama City, Panama, as well as offices in Chile, Mexico, 
Peru, and Columbia. The firm has been active in the region since the 
1960s and has worked in every independent country in the area. Its 
work has centered on heavy infrastructure, primarily transportation in-
frastructure — roads, bridges, ports, airports — but also has included 
work in water and wastewater infrastructure, as well as environmental, 
energy, and other areas. 

Following participation in a trade mission to Cuba in late 2015, Sofia 
Berger, vice president in charge of Latin America and the Caribbean 
region at Louis Berger, offered her perspective on engineering and in-
frastructure needs and opportunities in Cuba.

Civil + Structural Engineer (C+S): You recently participated in a trade 
mission to Cuba organized by the Transportation Diversity Council. 
Tell us about that and your greatest impressions from the mission.

Berger: The Transportation Diversity Council is a group out of the 
New York area that Louis Berger has been involved with quite a bit that 
looks at how to bring more people and more diversity into the transpor-
tation industry. It is a group that includes people representing different 
areas. There are private-sector players like ourselves, but then there are 
quite a few people who represent different sorts of [non-governmental 
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organizations] (NGOs) — whether it’s schools that provide training in 
engineering or other construction-related industries or transportation-
related industries — and a large segment of people who are from dif-
ferent transit agencies. The group that went [to Cuba] had representa-
tives from various transit agencies, as well as some of the NGOs that 
are involved, and private-sector players such as ourselves.

This was really an exploratory trip to understand better what is going 
on there and what we can do to work together better in the future. Are 
there areas where there are some sort of commonalities or areas where 
maybe we have best practices that we can share? Or maybe there are 
things that we can learn from them. There’s not tons of information that 
you can get from outside of Cuba about their transportation industry, so 
really it was more of a fact-finding, exploratory mission.

C+S: As relations continue to warm between the two countries, and 
trade and tourism increase, what are the greatest infrastructure needs 
in Cuba?

Berger: From an infrastructure point of view, sometimes there’s a per-
ception that you’re going to find everything crumbling when you get 
there and that they have no existing infrastructure. I have to say that I 
was pleasantly surprised by what I saw. That’s not to say that there are 
not needs, but I think that once you’re there, there are several things 
that are really great. The road network, I thought, was really well man-
aged. I think there are a lot of areas where they are doing a really great 
job.

In terms of areas where I think there’s need, especially with all of the 
tourism that’s expected, it’s definitely the points of entry, particularly 
the airports and ports. The main airport in Havana is the Jose Marti 
Airport and there’s already a major contract underway to expand and 
renovate that airport. I think they’re going to need more than what that 
contract currently offers.

The same on the ports area as well. They’re expecting a huge amount 
of cruise traffic with cruise ships coming in particularly from Florida 
and other nearby areas. That will be a great boon to their economy but 
they also need to make sure that they have the proper infrastructure in 
place in order to receive all of those cruise ships.

C+S: What are some of the greatest obstacles to infrastructure devel-
opment in Cuba?

Berger: Some of the obstacles are the same as any place. Money, 
right? Everybody needs money to make these projects happen. More 
than anything, it’s really going to be about how the Cuban govern-
ment wants to approach this and how they want to accept foreign direct 
investment for these types of projects and under what scheme. That’s 
going to be a very political decision, particularly between them and the 
U.S. as more companies and more sources of funding become inter-
ested in Cuba. That’s something largely out of [our] control.

More in my sector, in terms of what are some of the barriers, I think 
that they have an excellent engineering school in Cuba. The caliber 

of engineers that you can get in Cuba is very strong. However, those 
engineers haven’t really been working outside of Cuba as much. They 
haven’t been exposed to some of the new practices or best practices. 
This is a broad-brush comment that I’m making, so it’s not true neces-
sarily in every sector. But I think there’s a lot of exchange of engineer-
ing best practices that can happen so that as they pursue these new 
infrastructure needs, they’re bringing some of the new technologies to 
bear. That is something that can be really helpful. Greater collabora-
tion between different international companies and the existing Cuban 
engineering companies can bring a lot of benefit.

One thing I found very interesting is when the Cuban government talk-
ed about the necessary infrastructure, their decisions are still driven by 
what is the social impact to their people. That continues to be a very 
important thing for the government that aligns with their interests in 
government and how they want to manage these. So as they look at the 
infrastructure needs, it’s not just going to be about where they get the 
money and where they get the resources, but what is the value that it’s 
going to bring to the people of Cuba. That continues to be important 
to them. All companies and investment agencies that are interested in 
doing work there should keep that in mind that there should be a social 
justification as to why this project has value, has merit.

C+S: Being an island nation, do you see any emphasis on the environ-
ment or sustainability issues as they build?

Berger: I do. I think that environmental issues are a big topic for them. 
For example, they are going to need a substantial amount of tourism 
capacity — hotels and things like that — for all the people that are go-
ing to be coming. There are some very practical concerns that go along 
with that that relate to the environment, such as where is the wastewa-
ter going to go from these new tourism facilities? Where is the energy 
going to come from?

Just to speak about energy because I think that’s an interesting topic as 
an island nation, so far, a huge amount of their energy has been coming 
from oil — either the oil they have or oil that they got from Venezuela. 
I saw an active interest in looking to diversify those sources of energy, 
particularly toward the renewable space.

C+S: Does there seem to be a willingness on the part of the Cuban 
government to seek or accept technical assistance from U.S. engineer-
ing firms?

Berger: Yes, I think so, definitely. We’ve already started talking to 
some of the universities there to see if maybe there were some sort of 
visiting experts or exchange programs or something like that we can 
start putting into place. It’s still very early in that conversation, but 
there definitely is a willingness and interest there.

C+S: In what ways do you anticipate U.S. civil and structural engi-
neering firms can initially work in Cuba, with the Cuban government 
or other infrastructure owners, and collaborate with Cuban engineer-
ing firms?
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Berger: I definitely think — and, I think, legally this is even required 
— in order to get into the local industry you have to start by partnering 
with existing companies. They can be other foreign companies that 
are already present there, but you have to start under a partnership or a 
subcontractor model, which is absolutely fine with us. It’s something 
that will help get people used to the Cuban market, which will be a new 
market for all of us. That level of collaboration and the willingness to 
collaborate will be key for anyone who’s interested in going into that 
market.

For companies like Louis Berger, there’s also a lot of unanswered ques-
tions and a lot of doubts about how exactly the regulatory environment 
is going to develop between the U.S. and Cuba. We are very excited 
about the Cuban market and we are starting to look at how we can jump 
in and be helpful, but we also recognize that it’s going to take time to 
work out the regulatory issues. We certainly want to make sure that 
we’re coloring within the lines and operating in a way that is accept-
able to both governments.

C+S: With Louis Berger’s experience in the region, do you see Cuba as 
all that much different than the other countries you’ve been involved 
in, in terms of how to work and their needs and engineering environ-
ment?

Berger: Every country has its own peculiarities and their own pace and 
their own style of doing things, so it’s very easy for me to answer your 
question, yes, that I see it being different. But the more kind of nuanced 
answer is, we’ve been in the region for the last 50 years, and we’ve 
worked in almost every country in the region, but we haven’t stepped 
foot in Cuba since the ’50s. We do have a really old project that we did 
before the embargo started. I think it was a ferry service from Florida 
to Cuba. Frankly, nobody who’s still at Berger really remembers any 
details of what that was or how it was done. It’s very unusual that all of 
a sudden a country just becomes available. 

Let me give you a contrasting example. We haven’t been active in Ar-
gentina for the last couple years at all because it was a difficult climate 
for us to work in. But before then — not that long ago — we had a 
huge amount of work in Argentina. They recently had elections. We 
think there is a good possibility we could go back there, but I have a 
lot of built-in history within the company: How do you do work there? 
What are the partners? Who can we go talk to? Who do we know there? 
Whereas in Cuba, it’s literally starting from scratch. 

C+S: When you would go into another country in the region, would 
you typically hire, eventually, staff with local engineers? Is that your 
goal?

Berger: Absolutely. In the way that we like to do business, we like 
to have local staff and also technology transfer is a huge part of how 
we operate around the world as Louis Berger. So the goal is always 
to try and have more and more local staff. But also, at the beginning 
when you’re going into a country, it’s absolutely the best thing because 
there’s so much to learn about how things are done locally. What are 

the local standards? What are the local construction methods? What are 
the geotechnical concerns? I mean, there are a million questions that 
having a local staff and local knowledge is always going to be best. 

Usually what you have to do is complement that with people who know 
the way that we’ve done things around the world so you can comple-
ment the two sources of knowledge together.

Louis Berger

Established: 1953
Headquarters: Morristown, N.J.
Size: Approximately 6,000 employees in more than 100 offices in 57 countries
Website: www.louisberger.com 
Primary services: Architecture; capacity building and technical assistance; 
cultural resource management; economics and financial services; emergency 
and disaster management; engineering; environmental services; operations and 
maintenance; planning; and program and construction management

Sofia Berger, vice president in charge of Latin America and the Caribbean region at 
Louis Berger, participated in a trade mission to Cuba in late 2015, 
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For much of the industry, Building Information Modeling (BIM) has 
gone from bleeding edge to boring in less than a decade. 

A Smart Market report by McGraw Hill found that 72 percent of in-
dustry firms in the United States (and 90 percent of medium and large 
firms) were using BIM in 2012 — up from 28 percent in 2007. Subse-
quent reports and research conducted during the last three years con-
firm it is becoming both more prevalent and is delivering increasing 
return on investment. Most architecture, engineering, and construction 
(AEC) firms can cite examples of best practice implementation of BIM 
on their projects, and the rate of adoption and innovation is so fast, case 
studies and presentation abstracts can seem dated by the time they are 
released.  

However, for the industry stakeholder with the most at stake — the 
project owner — BIM is still largely misunderstood.

Until recently, it was not uncommon for an owner to request that the 
project use BIM — and be told by the project team it would cost more 
to do so. With adoption among AEC firms having hit critical mass, 
this is now a rare occurrence, not because their clients are increasingly 
requesting BIM but because it has been proven to improve their own 
business processes and bottom lines.

This is a good thing for building owners, who can take a passive ap-
proach to innovation and still reap some of the benefits from higher-
performing project teams. However, if an owner doesn’t understand 
the tools and trends, they will find it increasingly difficult to properly 
monitor and control their projects and, worse, they will not be able to 
maximize the value of this transformative technology. So what should 
they do?

Can’t I just call my architect?
As owners begin to grapple with the promise of the technology, they 
often turn to industry BIM experts for guidance — the people who 
design and build their facilities or the people who make and sell them 
the software. However, reliance on these stakeholders for guidance on 
an owner-centric strategy for BIM has a number of inherent problems.  

• Context — These experts are external to the owner’s organization 
and understandably have limited insight into overall business require-
ments. They also provide service to only a small percentage of the fa-
cility life cycle as measured by either time or cost. It would be as if the 
king in the ancient Indian fable about the blind men encountering his 
elephant — in which each of the blind men come to different conclu-
sions about what it is based on what part of the animal they are touch-
ing — commissioned one of them to be his zookeeper.

• Objectivity — It is likely that they are in competition with similar 
vendors in the owner’s existing AEC supply chain, which makes stan-
dardization, intellectual property exchange, and independent evalua-
tion more difficult. A general contractor may pitch a unique approach 
for delivering a BIM as-built for one project, but that will be difficult to 
scale across an entire capital program when an owner is working with 
many different general contractors who are each trying to create their 
own unique value-adds relative to one another.

• Control — It can also be a challenge to manage scope requirements 
that were conceived and written by the people who will ultimately be 
performing the work. A common example of this we have seen is ar-
chitecture firms developing BIM guidelines for an owner, effectively 
creating the standards by which their clients will judge them.

• Orientation — This approach comes at the challenge from the wrong 
direction, starting with a project or software and flowing up to the or-
ganization. The approach should start with the owner’s strategic objec-
tives for their capital facilities, which then define project and technol-
ogy requirements.   

An owner should rely on a technology subject matter expert who has 
obligations and incentives that align with organizational objectives for 
their capital projects and facilities. And they should avoid implement-
ing strategic advice that could be conflicted or limited by the factors 
listed above.  

However, given that most BIM subject matter experts come from the 
design, construction, and software firms in the industry, it can be a 
challenge for owners to find advocates who understand their unique 

An informed strategy helps project owners maximize the value of 
this transformative technology.

By Sean Olcott

Taking ownership of BIM

FIRMS IN FOCUS 
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requirements and how the technology can address their specific needs.

Every owner is a snowflake
Owners with built assets span vertical industries and serve a unique 
array of stakeholders and organizational requirements with their facili-
ties. Similar technology is often used in service of key business func-
tions across industries in different manners. Consider the distinction in 
how a broker like Expedia uses an e-commerce website as opposed to 
a retailer like Walmart.  

After many years of working with BIM technology and directly for 
owners, we have found the following to be an effective framework for 
developing and implementing an effective strategy:

1. Business needs provide the true north. How the technology can be 
used to drive value should reflect organizational priorities. Cost is less 
important than quality and schedule for a mission critical facility such 
as a processing plant, but for a public school district — where every 
dollar spent on facilities is money that could have been spent on teach-
ers, textbooks, and students — the priorities are different.

2. Staff the expertise. Hire someone and/or leverage a consultant per-
forming in an owner’s representative capacity. There must be business 
leadership with skin in the game to set the vision and to provide the 
technical chops to ensure successful execution.

3. Focus on outputs, not means and methods. Innovation in the latter 
is going to occur naturally in a competitive environment, but the for-
mer must be defined and codified as a contractual requirement in order 
to deliver optimal benefits to an owner.

4. Validate with use cases. Identify and prioritize specific use cases 
based on an assessment of value against factors such as industry stan-
dardization, maturity, and current capabilities. This provides opportu-
nities for quick wins and incremental improvement that can be mea-
sured and communicated throughout the organization.

5. Engage your AEC supply chain. An owner needs to validate what 
they hope to accomplish within the constraints of existing software 
functionality and the resource capabilities of their design consultants 
and contractors. The experts who sell the software, or use it to design 
and build facilities, are valuable contributors to this process. They just 
shouldn’t be the ones developing an owner’s BIM strategy.

Take the wheel
New technology disrupts how we do business. This is neither good 
nor bad; it is a fact. But most owners continue to tread cautiously and 
have largely been passengers when it comes to industry innovation, 
especially when it comes to BIM.  

Management consultant Peter Drucker said, “Results are obtained by 
exploiting opportunities, not by solving problems.” For the owner — 
the most important stakeholder in our industry — being proactive with 
BIM will provide an opportunity to improve how they do business, 
create a competitive advantage, and save them money.
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SEAN OLCOTT is technical director – Virtual Design and Construction for Gafcon 
(www.gafcon.com), a California-based program and construction management 
firm that provides services for a wide range of public, private, and education 
projects. He can be contacted at solcott@gafcon.com.
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Reality capture can be accomplished with a number of different technologies. The 
best technology to use depends on the nature of the project.

Reality capture refers to taking images of the physical world and using 
those to build an accurate digital model. A powerful tool, reality capture 
allows designers to work inside actual existing conditions — making 
their work more accurate and better adapted to reality. However, offering 
reality capture services to clients isn’t always straightforward, and every 
company needs to determine its business model. 

Reality capture has been around for a long time, but the tools and 
techniques have evolved dramatically and can be complicated. To 
start, reality capture does not involve a single technology; it can be 
accomplished with a number of different technologies, ranging from 
3D laser scanning to photogrammetry, ground penetrating radar, aerial 
LiDAR, mobile LiDAR, and sonar mapping. The best technology to use 
for reality capture depends on the nature of the project. 

Organizations can take three routes to meet their reality capture needs: 
outsource, rent, or in-house practice.

Outsource 
Outsourcing reality capture services for a project can be an easy way 
to reduce work. However, some organizations forget that project 
requirements must be defined clearly upfront to guarantee a positive 
outcome. Writing a request for proposal in a clear, detailed, and accurate 
way is essential. In the absence of a good RFP, the project team may 
receive massive volumes of data from the outsourcing vendor and not 
understand how to use it. Then the team feels that reality capture is 
not usable or beneficial, and the project struggles along without taking 
advantage of its true power. 

Another unintended consequence of outsourcing is that firms end up 
taking on fewer reality capture projects over time. This can be a vicious 
cycle. Firms that engage in outsourcing typically only accept a few 
reality capture projects each year. As a result, reality capture never 
becomes easier for the team. Consequently, over time, firms become less 
motivated to take on business that requires reality capture services. This 
is a precarious competitive position to be in. More and more projects 
are including reality capture requirements and firms that avoid taking on 
these projects will lose out to competitors.

For firms that outsource reality capture, team education is a proven way 
to reduce the likelihood of project failures. Here are a few best practices:

What’s the reality for your organization?
By Dan Chapek

Thinking about 
reality capture 

FIRMS IN FOCUS 
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• Start with high-level education. Projects are rarely successful if teams 
simply take the reality capture portion and “throw it over the wall” to 
an outside vendor. When organizations understand the possibilities 
associated with reality capture, it makes them better consumers of 
outsourced services.

• Understand what product is needed to meet the project’s reality capture 
needs. As discussed, there are several technologies that can be used to 
gather and deliver reality capture data. Before drafting an RFP for a reality 
capture service provider, it is essential to understand what tools are best 
suited to the project’s needs.

• Learn how to specify clearly what level of data quality is required. Useful 
information for vendors includes the purpose for which the data will be 
used, as well as 3D positional accuracies. When RFPs include this level of 
detail, it increases the likelihood that the data deliverables will be useful.

Rent
Some organizations choose the middle ground between outsourcing 
and insourcing; they elect to rent reality capture hardware and software 
when projects arise. One of the benefits is that teams get the latest 
technologies each time they rent. On the downside, however, their 
skills may degrade between projects, reducing return on time or money 
invested in training. Unless team members are continually using skills, 
it is hard to retain them. Also, each time a new technology is included in 
a rental arrangement, there are new skills to be learned and these skills-
related challenges can lower project success rates.

Rental equipment is not always available when firms need it, which 
can negatively affect project schedules. Reality capture hardware and 
software rental equipment must be scheduled in advance. If the necessary 
resources are already booked, project schedules may need to be moved 
out. 

Renting equipment often seems like a good solution for firms with three 
to seven projects per year that require reality capture services. Over 
time, however, renting becomes a dead end because it is costly for a 
large number of projects. Here are three best practices for determining 
whether renting is the right solution for your organization:

• Evaluate market opportunities. Identify the types of projects where the firm 
currently uses reality capture services. Also, brainstorm new categories of 
work that the firm could pursue.

• Look at renting as a proof of concept for a purchase decision. Renting 
hardware and software is a great way to test multiple technologies on 
dimensions such as range, speed, and office workflows.

• Develop a business case based on expected return on investment. Once 
you have gathered information about the market potential and which 
reality capture technology would best meet your needs, you may want to 
develop a business case to persuade key stakeholders that this purchase 
decision makes sense. This should include the projected return on 
investment.

In-house practice
When firms invest in reality capture equipment, they can perform data 
collection for their clients’ projects, as well as act as a service provider 
for other firms that need reality capture services. A lack of industry 
knowledge, however, can be a pitfall when cultivating business in new 
market segments. As a firm’s workload grows, the need for collaboration 
and data management skills also increases. Teams must collaborate 
with their own clients, as well as their customers who have outsourced 
their reality capture needs. In addition, large volumes of data generated 
through reality capture must be stored and managed effectively.

When firms own reality capture hardware and software, the potential for 
new projects quickly spirals up. Why not use it on every project, where 
applicable and profitable? The following three suggestions that can help 
remove barriers to reality capture business development:

• Learn how reality capture tools align with different types of deliverables. 
Firms must understand what types of projects their particular reality 
capture tools are best suited to support. This knowledge can help 
employees target particular clients, industries, and projects.

• Build an infrastructure to support data management. A well-designed 
system to support data management is essential as firms grow their 
reality capture business. However, this infrastructure does not have to be 
expensive or elaborate.

• Learn what you can accomplish with reality capture data. Reality capture 
data can often be leveraged for multiple purposes, sometimes beyond 
even what the client envisioned. For example, data gathered on a 
university campus for a construction project could also be used for an 
online virtual campus tour. Understanding the broader possibilities can 
open clients’ eyes to the value of reality capture services as well as 
present new business opportunities for your firm.

Conclusion
The success of reality capture projects depends on a combination of 
knowledge and skills that range from technical expertise to project-
specific knowledge and industry understanding. Wherever your firm is 
on the reality capture adoption curve, a good technology consulting firm 
can help your team work more efficiently and avoid the common pitfalls 
that often lead to the failure of reality capture projects.

DANIEL CHAPEK, manager of reality capture solutions for IMAGINiT Technologies 
(www.imaginit.com/rcs), has more than a decade of experience working with 
infrastructure technology. He can be contacted at dchapek@rand.com. 

Understanding the broader possibilities can
open clients’ eyes to the value of reality 
capture services as well as present new 
business opportunities for your firm.
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Designed by Skidmore, Owings & Merrill LLP (SOM), 350 Mission 
was awarded LEED Platinum certification, the highest level of 
achievement in green building granted by the U.S. Green Building 
Council (USGBC). Scheduled to officially open this summer, 350 
Mission Street is a 30-story office tower located in downtown San 
Francisco. According to SOM, the project exemplifies a regenerative 
urban ecology in which environmental, social, cultural, and economic 
sustainability is applied to the making of the architectural form. 

A 50-foot-high urban living room at the building’s base is designed as 
a vibrant space that blurs the boundaries between public and private 
realms. Cutting energy costs by one-third, energy conservation 
strategies include zoned under-floor HVAC distribution and high-
performance, insulated glass cladding units that reduce solar heat 
gain while maximizing visibility and daylighting. 

Utilizing an innovative structural system and recycled construction 
materials, the design reduced the building’s embodied carbon, as well 
as the length of the construction schedule. Additional sustainability 
strategies include stormwater harvesting for non-potable uses and 
the allocation of space for bicycle storage and charging stations for 
electric vehicles. 

Salesforce will be the sole tenant of 350 Mission, which is being 
developed by Kilroy Realty Corporation & Management. 

Design elements
Form, structure, and systems of this investment office tower are 
generated by rigorous goals of environmental performance and social 
engagement. 350 Mission’s transparent 50-foot-tall lobby represents 
its most exceptional contribution to city life. Dubbed the “urban living 

room,” cantilevering glass traces the northeast corner of Fremont and 
Mission streets. Moreover, 90 linear feet of glass panels slide open 
and closed, blurring the threshold between public and private realms 
and exposing the lobby to the street.

Programming and design of the urban living room will allow 350 
Mission to eliminate the ground level building edge not just visually, 
but also in daily use. It includes a cafe and signature restaurant, 
amphitheater seating, and configurable space for pop-up food and 
San Francisco-based events. Overhead, commissioned digital art 
animates a 70- by 40-foot LED screen. Visible from the street, the 
video wall’s messaging precisely encourages non-occupants to use 
the urban living room like tenants — for socialization, reflective and 
collaborative work, and relaxation.

The urban living room is an experiment in the serendipitous and 
meaningful interactions that occur in great cities. Success or failure 
also will influence a growing body of research concerning the 
contemporary mobile workplace — validating the popularity of 
casual work environments, as well as the productivity of creative 
collision, at an unprecedented scale, SOM said.

The 30-story volume embodies the higher workforce densities 
and flexible space planning of 21st-century offices, thanks to a 
development in concrete design: a system of long-span, post-
tensioned flat concrete slabs. In elevation, the tower superstructure 
appears as 11-inch plates that span 40 feet between columns and the 
inner core. The depth of similarly performing steel or waffle-slab 
construction would measure 3 feet.

The superstructure is post-tensioned, and features a sophisticated, 
digitally mapped camber in which slabs flatten out under their own 
weight. The structure is designed according to performance-based 
principles with every structural element analyzed for nonlinear 
seismic behavior and vetted extensively by municipal and independent 
third-party reviewers.

Besides facilitating creative interface between occupants, this 

SOM-designed San Francisco office tower receives LEED Platinum 
certification, features ultra-thin post-tensioned concrete slabs.

Green urban ecology

PROJECT+TECHNOLOGY
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The “urban living room” concept opens the lobby to the street. Image: © Skidmore, 
Owings & Merrill LLP | AJSNY, 2016. All rights reserved.

350 Mission, designed by Skidmore, Owings & Merrill LLP, was awarded LEED 
Platinum certification. Image: © Skidmore, Owings & Merrill LLP | AJSNY, 2016. All rights 

reserved.
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IKERD Consulting develops construction-grade 
virtual models for project coordination.

Advanced coordination 
for steel

Information provided by Skidmore, Owings & Merrill LLP (www.
som.com). 

engineering, combined with under-floor air and power 
distribution, maximizes perimeter glass. If concrete 
slabs remain exposed overhead, then the typical office 
floor will reach over 11 feet high, a dramatic increase 
from the 9-foot heights traditionally associated with 
Class-A office buildings.

Using ultra-thin concrete instead of steel helps achieve 
more daylight and more overhead space for employees. 
The curtain wall’s pattern of alternating tipping panels 
sport a basket-weave appearance to onlookers.

IKERD Consulting is a Dallas-based structural 
engineering firm that provides consulting services for 
building owners, contractors, and designers with a 
focus on integrated projects utilizing Virtual Design 
and Construction (VDC) and Building Information 
Modeling (BIM). IKERD’s services include engineering 
and modeling of trade content, often incorporating 3D 
laser scanning data. 

One of IKERD’s recent projects was a new three-
story, 300,000-square-foot technology center for 
telecommunications company CenturyLink, in Monroe, 
La. IKERD provided overall BIM coordination 
services on the project, as well as modeling services 
for a variety of trades. One of these virtual models was 
the building’s million-dollar “monumental” staircase, 
prominently located in the building’s atrium. The 
staircase spirals up three stories around an oval pillar, 
which hides structural steel columns surrounded by a 
cold-formed metal frame. Curved LED acrylic panels 
cover the frame and illuminate the staircase area. The 
staircase is supported by a series of steel beams that 
protrude from the oval pillar. The treads of the stairs 
are several feet from the pillar, creating the illusion of 
the staircase floating up this pillar of light.

“The geometry of the building is very complicated, 
with a lot of slopes and curves and very expensive 

finishes,” said Will Ikerd, a principal at IKERD Consulting. “The use of highly 
detailed 3D models that accurately reflected planned and in-process construction 
was essential for project coordination.” 

To facilitate that coordination, IKERD was also hired, independently, by several 
project subcontractors to develop these construction-grade models of their building 
trades, including the manufacturer of the staircase. And all of the discipline-
specific models had to work seamlessly within the Autodesk Navisworks software 
environment used by IKERD for project coordination and clash detection.

p. 760.433.7640 Info@BioCleanEnvironmental.com
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IKERD used Autodesk Advance Steel 3D model-based software for steel detailing 
to create a virtual model of the central staircase that would accurately represent the 
constructed staircase. Image: courtesy of IKERD Consulting

The IKERD team used Autodesk Advance Steel to model every detail of the staircase 
and supporting structure, down to the connection level. 
Image: courtesy of IKERD Consulting

IKERD used Autodesk Advance Steel, a 3D model-based software 
for steel detailing, to create a virtual model of the central staircase 
that would match the constructed staircase. This model was used to 
coordinate the staircase with the adjoining structural support beams, 
cold-formed metal frame, and acrylic panels. Built on the AutoCAD 
platform, the software’s parametric 3D modeling environment and 
intelligent objects enables firms to efficiently develop precise models 
of steel structures that contain all the structural steel beams, plates, 
bracing, and welded assemblies, down to fasteners and connections.

Construction-grade level of detail
“The geometry of this staircase is very complicated,” said Trevor 
Koller, a project coordinator for IKERD. “The overall form mirrors 
the oval-shaped central pillar as the stairs spiral upwards and every 
tread of the staircase is a unique quadrangle. The central structure 
included numerous acrylic panels that were manufactured remotely 
and represented the majority of the staircase’s million-dollar price 
tag. Needless to say, coordination between the staircase and these 
panels was very important.”

The team began by using the architect’s Revit model to develop a 
structural model of the staircase and surrounding steel and supports. 
These models were then used in Navisworks for clash detection and 
clearance checking. 

“But design models can be both highly precise and horribly inaccurate 
at the same time,” Ikerd said.

The level of detail and tolerances of design models are sometimes 
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“We decided that we needed to model every little detail of the staircase 
and supporting structure, down to the connection level. And that’s 
when we turned to Advance Steel.” Koller said. “The parametric 
modeling flexibility of the Advance Steel software and its specialized 
tools and wizards for stairs made it easy for us to develop the model, 
helping us figure out the tread size and spacing of the stairs as they 
curved around the oval center.”

“Moreover, the level of detail in the Advance Steel model helped us 
study the constructability of the staircase,” Ikerd said. “For example, 
would the fireproofing material on the main steel create interferences, 
was there enough room to fit up the staircase connections, and so on.”

Although the IKERD team on this project had experience with 
modeling solutions such as Revit and AutoCAD, this was the firm’s 
first use of Advance Steel. “With Advance Steel, it is very easy to 
model steel objects and connect them,” Koller said. “The software is 
very intuitive and easy to learn and use.”

“We found Advance Steel to be much simpler to learn than some of 
the other steel detailing tools we had used in the past — easily 30 
percent faster,” Ikerd said. “In particular, our AutoCAD users quickly 
took to Advance Steel.”

Laser accuracy
In addition to creating a construction-grade model of the staircase, 
IKERD also used a laser scanner to capture the as-built conditions of 
the central pillar’s core and metal frame. “It was important to know 

exactly where steel beams would penetrate the metal frame and these 
acrylic panels,” Ikerd said. 

Autodesk ReCap software was used to process the data and create a 
point cloud of the as-built structural beams and metal framing. That 
data and the Advance Steel model were imported into Navisworks to 
validate the position of the new construction and coordinate it against 
the planned staircase — ultimately reducing the number of requests 
for information during the construction phase.

“The interoperability of Advance Steel with other Autodesk products 
like ReCap, Revit, and Navisworks is crucial on a project like this 
and is a big advantage for our business,” Koller said. “We don’t have 
to worry about file formats or unsupported model elements. They all 
just work together.

IKERD has been using Advance Steel for over a year since this 
project and continues to use the software for fabrication/construction-
level coordination. 

“With Advance Steel, we can tackle construction issues with a mouse 
and a keyboard instead of a torch and a sledgehammer,” Ikerd said.

Information provided by Autodesk (www.autodesk.com). 
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Bethlehem Steel, a name synonymous with big business and molten 
metal, helped shape our country. From shipbuilding and munitions 
during World War II to supplying the steel for just about every tunnel 
and bridge built connecting New York and New Jersey, Bethlehem 
Steel reined as America’s steel king for most of the 20th Century. 

Today, the site owned by Bethlehem Works Corporation is one of 
the largest redevelopment projects in Pennsylvania. Currently home 
to the SteelStacks Campus, Sands Casino, Sands Event Center, and 
ArtQuest Entertainment Center, the overall project upon completion 
will encompass 120 acres of connecting venues, thousands of 
commercial and residential units, and is destined to become a multi-
dimensional cultural and entertainment district dedicated to the arts, 
community, and educational programming throughout the year. 

Acres of aging steel blast furnaces and structures remain as an artifact 
of the past. Named for the original design firm, the Hoover-Mason 
Trestle was commissioned in 1905 by American steel magnate Charles 
M. Schwab. The trestle formerly enabled electrically powered rail cars 
to deliver 90 tons of iron ore daily to each of the blast furnaces that 
still stand majestically beside it. The focus of a joint effort between 
the City of Bethlehem and the Bethlehem Redevelopment Authority, 
the trestle restoration is part of a $15.5 million adaptive reuse plan 
to create a unique elevated pedestrian walkway on the trestle that 
connects the SteelStacks campus, Sands Casino Hotel Bethlehem, 
and other developments on the site. The walkway was designed to 
offer a physical environment to these destinations while integrating a 
sense of history about the immense, looming furnaces.

The project architect, Wallace, Roberts & Todd, retained Maser 
Consulting P.A. to perform the initial preliminary inspections, which 
eventually led to a complete structural survey using 3D high-definition 

laser scanning and geotechnical inspections. The initial examination 
of the trestle assessed its current condition to determine the possibility 
of the proposed pedestrian walkway. The trestle area was modified in 
1960-1970s to allow a new rail system to go underneath the trestle 
system. The last known set of plans, which were at least 40 years old 
and likely the result of this rail modification, were used as a guide for 
this field inspection. Once the feasibility of the project was confirmed, 
the team would move forward to garner more detailed information 
assessing the condition of the structure and physical components with 
laser scanning, which captures as many as a million points of data per 
second. 

Structural inspection and design
In general, the structural steel members for the trestle exhibited 
numerous modifications during the years the trestle was in service. 
Additional structural support members had been added at various 
locations, possibly in response to structural movements due to the 
heavy ore/coal railcar loads, and structural members were modified to 
accommodate the rail system that ran underneath the trestle. Numerous 
structural repairs were also performed on the trestle to replace various 
deteriorated steel members. The trestle exhibited slight to extremely 
heavy rusting of structural steel members throughout the entire 
structure and a few structural components exhibited possible distress 
due to previous induced heavy railcar loads and from possible ground 
level vehicle impacts.

Although the original trestle design was modified throughout the 
years to accommodate heavy railcar loads, and the proposed use of the 
trestle as a pedestrian walkway would impose lighter vertical loads 
on the structure, it was still evident that repair work on the trestle 
was necessary. Additionally, accommodations for installation of large 
poured-in place concrete planters had to be added into the equation 

Historic Hoover-Mason Trestle connects arts, 
entertainment, and education center.

By C. Richard Roseberry, P.E., PP, CME, AICP; 

with Richard C. Maloney, P.E., 

and Maraliese Beveridge

Restoring steel links 
to Bethlehem’s past

Trestle restoration is part of a $15.5 million adaptive reuse plan to create a unique 
elevated pedestrian walkway that connects the SteelStacks campus, Sands Casino 

Hotel Bethlehem, and other developments. Photo: Jay Armbrust

PROJECT+TECHNOLOGY

Education/Health Care/Religious



May 2016          cenews.com          33

as well as bringing the structure up to modern codes for thermal, 
wind, and seismic loads. This meant the structure needed to also be 
evaluated for lateral loads, with the high potential of exceeding the 
original design. 

At the time the trestle was built, seismic analysis and design was 
not performed. Today’s seismic analysis showed the trestle required 
upgraded bracing in several areas, so the new walkway supports 
were stabilized accordingly. Because the condition of each member 
varied greatly from leg-to-leg, the recommended measures included 
a mixture of restoration or reinforcement, which was achieved by 
strengthening or adding bracing to specific areas to address the lateral 
loads. 

Now that the use of a pedestrian walkway atop the trestle structure 
was deemed feasible, a more in-depth structural inspection was 
performed to fully assess and quantify the amount of repair work that 
would be required and to address the structural steel components. 

Typically for these types of structures, hands-on in-depth inspection 
includes multiple stringers, floor beams, bracing, columns, and 
column caps located underneath the rail bed and performed on 
ground level. But the elevated project site made it difficult to inspect. 
Additionally, the structure also supported a system of large elevated 
steel bins countersunk beneath the railroad tracks that received the 
materials the railcars formerly dumped into them from the rail. 

When the blast furnaces were shut down and the plant closed, the 
workers literally walked away leaving behind the bins within the 
railway filled with iron ore, coal, and limestone. Over the years, the 
bins also filled-in with dirt, vegetation, and other materials, which 
limited the extent of what could be inspected. Getting to the bottom 

of the bins to unearth the structure below was the cornerstone in 
allowing the team to fully evaluate the existing structure’s condition 
and capacity, and allow them to determine how the walkway support 
system would be designed going forward. 

Excavation of the bins would take months and inspections required 
specialized equipment including lift trucks and other hoisting 
devices to protect against fall hazards within an old structure. Maser 
Consulting developed and implemented its own extensive safety 
plan as well as adhering to safety measures required by the Sands 
organization.  

The original trestle was constructed using a system of bents, which 
are a group of columns, dedicated to supporting each of the bins. 
Together the series of bins supported at each end with the bents made 
up the lengthy trestle structure. Across the top of the bins, spanning 
from bent to bent, are the steel stringers that support each of the 
trestle’s rails. The trestle had to be inspected from the top to the 
bottom of the bins to expose the true structural framework and to see 
if they were worthy of carrying the various loads. 

After excavating the bottom of the bents, the steel supports were found 
to be in a variety of conditions and disintegration from being buried 
under moist materials for an extended period of time. In combination 
with the structural condition of each area, the load reactions from 
the new walkway structure needed to be evaluated to determine the 
extent of repair work at each walkway support location. 

Some support locations contained nominal loadings and little to no 
work may have been required; however, in other areas the walkway 
introduced very large loads into the trestle below. Not only large 
vertical loads, but also large uplift and horizontal loads. In these 

The original trestle was constructed using a system of bents. The existing structure 
was evaluated in detail to ensure that the large reactions from the walkway could be 
safely transmitted through the trestle framework.

The trestle structure supported a system of large elevated steel bins that received the 
materials from the railcars. The bins were left filled with iron ore, coal, and limestone, 

as well as dirt, vegetation, and other materials. 
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areas, the existing structure was evaluated in detail to ensure that the 
large reactions from the walkway could be safely transmitted through 
the trestle framework. 

The existing structure required steel restoration repair work in various 
support locations that had contained deterioration. In addition to the 
restoration repair work, special connectors and localized stiffening 
and bracing were added to the trestle, most notably at the steel 
stringers that directly supported the legs of the new walkway. The 
original stringers were designed for the magnitude of uplift and 
horizontal loads introduced in certain areas of the walkway.

Coordination of the connection details of the new walkway to the 
existing trestle was an exhaustive process, with various rounds of 
ideas and value engineering until all parties were confident the design 
was the most efficient. Each step of the iterative process between 

designers, contractor, and managers produced an improved product. 

The connectors not only needed to safely transfer the loadings from 
the new loadings from the walkway, but also needed to accommodate 
the thermal expansion and contraction of the new walkway while 
minimizing the impact on the existing trestle. They also had to be 
connected to the existing trestle at more than 200 locations, with 
multiple different existing configurations, and safely transfer the 
loads to the structure.  

Laser scanning was performed to produce an as-built of the unique 
and varying existing structures to allow us to replicate the sizes and 
configuration of the trestle in structural computer modeling. The 
survey was done through combining the results of conventional and 
geospatial laser surveying data. Then using state-of-the-art software, 
the collective scan information was transformed into comprehensive 

Today, the sleek linear elevated walkway sits approximately 40 feet above the ground 
and is contrasted by the vintage patina of the steel blast furnaces. Narrative plaques 
and seating areas with vegetative landscaped planters are strategically placed along 
the promenade, relaying the history of the SteelStacks. Photo: Jay Armbrust

The overall project upon completion will encompass 120 acres of connecting venues, 
thousands of commercial and residential units, and is destined to become a multi-

dimensional cultural and entertainment district dedicated to the arts, community, and 
educational programming. Photo: Jay Armbrust
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3D models that provided dimensional and elevation data, which aided 
the analysis and repair design of the structures. This set the stage 
for the exact manner in which the new pedestrian walkway would 
physically be attached to the trestle. 

Conclusion
Today, the sleek linear elevated walkway sits approximately 40 feet 
above the ground and is contrasted by the vintage patina of the steel 
blast furnaces. Being that close to these massive hunks of steel has 
shifted their focus from forgotten relics to taking their place in the 
forefront of the park as a homage to the many years of service they 
provided in helping to build our great nation. The walkway has three 
stairways including the Grand Staircase at the Visitor Center end, 
which also offers an elevator and creates pedestrian connectivity 
from the Bethlehem Landing Visitor Center to the Sands Casino 
Hotel Bethlehem. Narrative plaques and seating areas with vegetative 
landscaped planters are strategically placed along the promenade, 
relaying the history of the SteelStacks to visitors while enabling them 
to take-in the entire panorama. 

Opened in the summer of 2015, the Hoover-Mason Trestle is a prime 
example of a successful adaptive reuse project and has already received 
an array of awards, including ENR’s 2015 Best of the Best Award 
for Landscape/Urban Development Project; 2015 Lehigh Valley 
Planning Commission Award, Revitalization/Environmental Project 
Winner; and a Certificate of Recognition from the Commonwealth of 
Pennsylvania and Senate of Pennsylvania. 

While this section of the project has been completed, the total vision 
is for the potential addition of another 1,000 feet of walkway to 
accommodate new plans for the Sands facility expansion and more 
retail space. Open seven days per week, the Hoover-Mason Trestle 
project is one more segment within the SteelStacks Park helping to 
boost Bethlehem’s economy while preserving the city’s history by 
linking the community to its past century of steelmaking.

C. RICHARD ROSEBERRY, P.E., PP, CME, AICP, is the regional manager for Civil/Site 
Development for Maser Consulting P.A. (www.maserconsulting.com) in Lehigh 
Valley, Pa. He has more than 24 years of diversified experience in municipal 
and private development engineering services. Roseberry is a certified instruc-
tor for the Pennsylvania Municipal Planning Education Institute, a Certified 
Public Works Manager, Licensed Wastewater Collection System Operator, and 
LEED Green Associate.

RICHARD C. MALONEY, P.E., is the discipline leader for Structural Services at 
Maser Consulting P.A.’s Red Bank, N.J. office. He has more than 25 years of 
experience providing project management and structural engineering services 
to a wide variety of public and private clients, including government agencies 
and owners/operators of various facility types. 

MARALIESE BEVERIDGE is the senior technical writer and public relations special-
ist for Maser Consulting P.A., a multidiscipline engineering firm with a network 
of offices nationwide. With more than 25 years of experience in journalism 
and expertise writing about technical topics, her work has been published in 
numerous national publications on a variety of engineering subjects.

www.plastic-solution.com


38          cenews.com          May 2016

Badger State Fruit Processing is a family-owned business started 
by Wayne Gardner and his brother Tom to provide a combination 
of services to Wisconsin’s cranberry industry. Because cranberries 
have a short harvest season — from late September to October — 
essentially all of the fruit is ready at the same time. In the 1990s, 
processing facilities struggled to keep up with demand as more and 
more fruit was produced each year. In response, Badger State Fruit 
Processing built its first cold storage facility in 1996, adding a vital 
link to the distribution chain between growers and processors.

Over the years, the enterprise has continued to grow. A second raw 
material cleaning/receiving station and warehouse was built in 2003, 
and in 2005 they completed construction of a 78,750-square-foot 
juice processing facility. Today, Badger State Fruit Processing has the 
capacity to process 25 million pounds of finished product annually, 
and accounts for more than 2 million gallons of cranberry juice 
concentrate and 5 million gallons of single strength juice. 

In 2012, Plant Manager Mark Konrardy was tasked with leading 
an 186,250-square-foot plant expansion in a design-build delivery. 
In adding a massive cold-storage facility to existing operations, 
one of the most important variables was how to meet demanding 
temperature control requirements while minimizing the cost impact 
on operational expenses. Konrardy began by researching insulation 
options and developed an initial list of key quantifiable parameters 
grouped into three categories — performance, environmental impact, 
and cost.

“All three factors are intertwined in terms of impact on long-term 
operations,” Konrardy said. “Our insulation needs weren’t just in 
the walls and roof, but included foundation perimeter and underslab 
applications as well, making this more of a six-sided challenge. 
After much consideration, we decided that ACH Foam Technologies 
products were the best fit and they came through on a variety of 
fronts.”

The product’s long-term insulating properties, measured in 
R-values, was one of two significant factors related to performance. 
Manufactured from expanded polystyrene (EPS) foam, ACH 
Technologies’ Foam-Control PLUS+ architectural insulation and 
Foam-Control roof insulation both provide a fully warrantied R-value 
that maintains its effectiveness for 50 years. 

Other types of insulations may claim higher initial R-values for their 
products, but third-party testing has shown that off-gassing occurs 
over time and reduces the products’ effectiveness. Specifically, 
polyisocyanurate manufacturers use long-term thermal resistance 
(LTTR), a weighted average R-value of their product over a 
designated period of time.  

In 2010, Mark Graham, associate executive director of technical 
services for the National Roofing Contractors Association (NRCA), 
confirmed that relying on LTTR values for long-term performance 
may be misleading to designers. “Although the LTTR method 
of R-value determination and reporting may be appropriate for 
laboratory analysis, research comparison, and procurement purposes, 
NRCA does not consider LTTR use to be appropriate for roof system 
design purposes when actual in-services R-value can be an important 
aspect of roof system performance,” Graham said.

ACH Foam Technologies’ EPS foam insulation, on the other hand, 
doesn’t suffer from off-gassing and therefore retains the originally 
specified R-values over the entire life of the product. 

Badger State Fruit Processing’s 186,250-square-foot plant expansion includes a 
cold-storage facility that used expanded polystyrene foam insulation of the walls, 
roof, foundation perimeter, and underslab.

Expanded polystyrene foam provides long-term insulating 
properties and underslab structural support.

By Tom Huempfner

Cold storage energy savings 
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As of January 2016, the NRCA made a change to its previous 
recommendation of R-5 per inch thickness in heating conditions and 
R-5.6 per inch thickness in cooling conditions. The NRCA Roofing 
Manual: Membrane Roof Systems — 2015 issued an update, also 
published by Graham, in which the NRCA revised its design in-
service R-value recommendation to 5.0 per inch thickness in all 
climate conditions. NRCA is making this change based on its R-value 
testing and testing by others who have validated NRCA’s results. 
This change will also help to streamline the specification process for 
roofing designers.

The second performance criterion was compressive strength. The 
underslab insulation was required to withstand the weight of the 
cold storage facility’s massive freezer units. The solution was Foam-
Control PLUS+ 400, which has a compressive strength of 40 psi, 
enabling it to support the weight of the freezers without risk of 
structural collapse. 

Environmentally it was important to Badger State Fruit Processing to 
keep things as ecologically friendly as possible. After all, they make 
their living growing and harvesting a natural product; supporting a 
balanced environment is critical. ACH Foam Technologies’ Foam-
Control PLUS+ 250 is composed of up to 15 percent recycled content, 
the highest amount of all rigid foam insulations, and the product itself 
is recyclable. Perhaps more significantly, it’s not the reduced volume 
of construction material used but rather the life cycle energy savings 
that will make the biggest environmental difference. 

“Insulation can be expensive, but the cost savings we are realizing 
include both near- and long-term benefits,” Konrardy said. “With the 
non-degrading R-values of these products, the costs of maintaining 
the desired temperatures and the energy required to do so is 
substantially reduced. However, that’s not the only way ACH helped 
us save money on this project.”

Working closely with Pat Austin, ACH Foam Technologies’ 
architectural sales representative serving Wisconsin and Michigan’s 
Upper Peninsula, Badger State’s design team developed a layering 
system that met the R-value and compressive strength requirements 
yet still managed to further reduce overall construction costs.

“The trick was to meet the required R-value for the areas below the 
freezer units as cost effectively as possible,” Austin said. Six inches 
of insulation were required to achieve the target R-value but the 
structural engineers revealed the design only required 2 inches of 
Foam-Control PLUS+ 400 at 40 psi. Engineers then selected a two-
layer system combining 2 inches of Foam-Control PLUS+ 400 on 
top of a 4-inch layer of Foam-Control PLUS+ 250. By using two 
densities of material, Austin estimated they were able to save the 
project more than $54,000 compared to the cost of a 6-inch layer of 
Foam-Control PLUS+ 400 exclusively, a savings of 13 percent.

In addition to the underslab application, the project also called for 
1,975,000 broad feet of Foam-Control flat EPS roof insulation where 
R-value considerations are just as important but required compressive 
strength is significantly reduced. In roofing applications, builders 
often point to the ease of installation and the long-term effectiveness 
of an insulation product that maintains the original R-value as 
distinguishing characteristics in the decision-making process.

“EPS is always a viable insulation solution,” Austin said, “especially 
when care is taken to understand long-term thermal resistance and 
how that may degrade over time with certain rigid foam insulations.”

TOM HUEMPFNER is vice president sales & marketing for ACH Foam Technolo-
gies (www.achfoam.com).  

A two-layer system combines 2 inches of ACH foam Technologies’ Foam-Control 
PLUS+ 400 on top of a 4-inch layer of Foam-Control PLUS+ 250 for underslab 

insulation and structural support.
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News stories about lead-contaminated water flowing out of faucets 
in Flint, Mich., and the troubles the city is having as a result raise 
concerns about other cities’ drinking water supplies. Among water 
quality efforts nationwide, the U.S. Army Corps of Engineers has an 
inter-agency program that helps keep New York City’s drinking water 
clean and safe. Recently, one of the program’s projects was completed 
successfully in the Town of Walton, N.Y., to protect drinking water 
and also sustain this rural community.

The program — the New York City Watershed Environmental 
Assistance Program — assists in creation of projects that protect the 
water quality of New York State’s watersheds that provide drinking 
water to millions of New York City residents and businesses.

“New York City prides itself on its minimal filtration of its drinking 
water,” said Rifat Salim, project manager, U.S. Army Corps of 

Engineers. “In 1996, all of the municipalities in the New York City 
watershed region came to an agreement. They wanted to avoid the 
creation of a huge filtration plant. Instead of a plant, they agreed to 
have small projects throughout the region to provide the public with 
clean water with minimal filtration. This is how our program came 
about.”

The New York City watershed region encompasses approximately 
2,000 square miles and includes three watershed systems — Catskill, 
Delaware, and Croton — all located north of New York City in the 
counties of Greene, Schoharie, Ulster, Sullivan, Westchester, Putnam, 
Dutchess, and Delaware.

The Town of Walton is in Delaware County. A while back, a major 
flood devastated the rural town and damaged many homes and 
businesses, resulting in approximately $30 million in losses. Trees 
along streams were uprooted and fell into the streams, were carried 
down the waterways, and clogged several bridges. The fast-moving 
water had nowhere to flow but out onto the streets, flooding businesses 
and homes.

When stream banks start failing, all of the materials that used to be on 
the bank become potential contaminates to the water that eventually 
becomes New York City’s drinking water. This flood didn’t cause 
water contamination, but such events could.

Watershed protection projects allow minimal 
filtration of drinking water supplies.

By JoAnne Castagna, Ed.D.

Corps keeps public water 
clean naturally
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Third Brook was highly susceptible to failure after a major flood. 
Photo: Delaware County Soil and Water Conservation District

Third Brook today is stabilized and vegetated. 
Photo: JoAnne Castagna, Public Affairs, U.S. Army Corps of Engineers
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“These slope failures can do a lot of damage to the water,” Salim said. 
“When the slopes or embankments get eroded, a lot of sediment and 
soil enters the stream. These sediments cause turbidity in the water. 
It then flows into the reservoir and eventually adversely effects New 
York City drinking water.” 

One of the streams that was severely eroded during this flood was 
the Third Brook. Third Brook flows into the West Branch Delaware 
River, which in turn flows into the Cannonsville Reservoir. This 
reservoir provides 97 billion gallons of water to New York City’s 
drinking water supply. 

To keep this water safe, steps were taken to stabilize Third Brook. 
The agencies that worked together included the Army Corps’ New 
York District, the New York State Department of Environmental 
Conservation, Delaware County Soil and Watershed Conservation 
District, the New York City Department of Environmental Protection, 
Village of Walton, and the Town of Walton.

According to Graydon Dutcher, project manager and administrator 
of the Delaware County Soil and Water Conservation District, they 
stabilized the toe of the failing stream banks with stacked rock walls 
or rock rip rap and provided protection to the streambed with the 
placement of in-stream structures such as boulder riffles.

“We had to use large rock to stabilize the toe of the banks and the 
stream bed itself because the stream has no floodplains,” Dutcher 
said. “All of the floods, large and small, are contained within the 

limited channel. This produces very rapid stream flow. Wherever 
it was possible, we buried the rocks and planted around them with 
native vegetation. This combination creates a more diverse and flood 
resilient stream corridor. We also hydro-seeded all of the bare slopes 
and planted willow stakes and native trees along the floodplain, which 
provides for habitat and increases the stream’s long-term stability.” 

Salim added, “This vegetation helps stabilize the slopes. The roots 
stabilize the soil and they can also absorb contaminants before they 
reach the stream, providing us cleaner water.”

Clean water is beneficial to fish and aquatic life. Sediments that get 
into the water may be composed of phosphorus and pathogens, or 
parasites. Algae in the water may feed off these nutrients and deplete 
the water’s oxygen, adversely affecting water quality. 

An added benefit to stabilizing the slopes is that it helps to protect 
from flooding and returns the stream corridor to more aesthetically 
pleasing and natural-appearing embankments, some of which are in 
the backyards of homes. 

The project is already showing success. “The landowners have 
expressed gratitude for completing the project,” said Dutcher. “This 
project has already seen a few high-water events just after installation 
and the stream’s response has been very favorable.” 

JOANNE CASTAGNA, ED.D., is a public affairs specialist and writer for the U.S. 
Army Corps of Engineers, New York District. She can be reached at joanne.
castagna@usace.army.mil. 

http://goo.gl/HYJWGV
www.uniform-es.org
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Higher water rates, surcharges for excess water use, and extensive 
local and regional droughts stressing water supplies are all driving 
the worldwide push to tap alternative sources of water for potable 
as well as non-potable uses. The increasing adoption of rainwater 
capture and reuse strategies is largely driven by economics. Those 
accustomed to opening the faucet, irrigating landscaping, flushing 
toilets, and regular high water use activities without worry are now 
experiencing a crunch of higher rates for a dwindling natural water 
resource.

Engineers who in the past could count on low water rates and an 
ample supply of potable water for developments are finding in some 

cases that no water can be found. And, it’s not just in the arid West. 
Diminishing groundwater supplies due to a lack of groundwater 
recharge is a national and international problem.

The extensive centralized wastewater treatment boom of the past 
— where water is taken from the aquifer, consumed, and disposed 
of through discharge far away from the source — is leaving local 
aquifer supplies diminished. Add to that the impact of siphoning 
natural water supplies upstream or even in other states to provide 
for the water needs of population centers, and then discharging it far 
from the point of origin. These activities, coupled with lean rainfall 
amounts and in some cases drought conditions (see Figure 1), are 
extracting a water resource toll even in unexpected areas. 

Rainwater harvesting and reuse is one answer that can enable 
development where water resources are limited. It sounds great, but 
in some areas local building codes do not include rainwater capture 
for potable use, even though the technology and proven designs of 
these systems are well documented. 

To assist engineers, designers, plumbers, builders/developers, 
local government officials, and end users in safely implementing a 
rainwater catchment system using precipitation from rooftops and 
other hard, impervious surfaces, the American Society of Plumbing 
Engineers (ASPE) and the American Rainwater Catchment Systems 

Shallow-bury potable water tanks can be connected in a series to achieve the desired 
storage capacity. In the Raleigh, N.C., system, four Infiltrator IM-tanks are installed 
in series, connected at the bottom inlet connection to allow them to function as one 
tank system and also connected at the top to allow for venting. This four-tank system 
yielded a total storage volume of more than 7,000 gallons.
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Drought, depleted groundwater supplies, 
and economics catalyze water reuse.

By Dennis F. Hallahan, P.E.

Residential 
rainwater harvesting
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Figure 1: The U.S. Drought Monitor (http://droughtmonitor.unl.edu) is published regularly through a partnership between the National Drought Mitigation Center at the University of 
Nebraska-Lincoln, the U.S. Department of Agriculture, and the National Oceanic and Atmospheric Administration. At any given period, almost half the U.S. is impacted to some level. 

Association (ARCSA) with co-sponsorship by the International 
Association of Plumbing and Mechanical Officials (IAPMO) and 
NSF International, did gain approval for rainwater catchment systems 
as an American National Standard by ANSI in 2013. The ANSI 
standard states that collected rainwater can be subsequently used 
for irrigation, laundry, hygiene, or even potable water applications 
if the appropriate treatment and materials have been certified for the 
specific end use. Existing NSF/ANSI standards covering roofing and 
collection system materials and treatment devices for potable water 
applications are referenced in the standard.

Large community and commercial systems
Non-potable uses of rainwater and stormwater BMPs have been 
incorporated in forward facing communities and large cities 
nationwide for some time. Examples include Reno, Nev., and 
Chicago. 

Truckee Meadows, Nev. — Just outside of Reno, Nev., a region 
called Truckee Meadows has many commuting residents. The 
climate is arid, with low humidity and an average annual rainfall 
of approximately seven inches. The Truckee River bisects Truckee 
Meadows into north and south sections and provides the major 
source of drinking water supply to the area, as well as recreational 
opportunities and habitat for fish and wildlife. Most of the stormwater 
that drains into the Truckee Meadows municipal storm drain system 

is conveyed untreated to the receiving waters of the Truckee River, 
and to three playas in unincorporated Washoe County.

Total Maximum Daily Load (TMDL) requirements have been 
established for the Truckee River, addressing three pollutants: nitrogen, 
phosphorus, and total dissolved solids. Nitrogen and phosphorus 
concentrations in the river have historically caused excessive plant 
and algal growth, which depletes oxygen when the plants die and 
decay. The community had all of the stakeholders involved to develop 
a BMP manual. With the program’s implementation, structural BMP’s 
were constructed, including rain gardens, vegetated swales, and other 
natural features, that would return the water to the aquifer. 

Chicago — Stormwater management in Chicago is part of a larger 
citywide initiative to become “the greenest city in America.” The 
city’s first stormwater conveyance system was built in 1856. Similar 
to most cities of this era, it was constructed as a combined sewer 
system. Managing one of the largest wastewater collection and 
treatment systems in the world at a tremendous cost, the city still 
experiences urban runoff challenges. 

Like most cities with combined storm and sanitary sewer systems, 
Chicago has invested in a hard pipe solution to expand capacity and 
reduce combined sewer overflows during significant flood events, 
but in Chicago, this is not viewed as the only solution. The city 

http://droughtmonitor.unl.edu/
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is a proponent of sustainable green infrastructure approaches to 
stormwater management, including landscape-based runoff reduction 
and onsite detention, water quality treatment, and infiltration.

Small communities and residential development
Due to advances in treatment technology, small communities and 
individuals are getting into the rainwater harvesting act as the need for 
alternative water sources for potable and non-potable uses escalates. 
In the case of one North Carolina homebuilder, what started as a good 
idea as part of the design of a LEED Platinum home turned into a 
necessity when well drilling to 605 feet failed to yield water.

The challenge — One would tend to think that in the humid, wet, 
East Coast climate, water is readily available everywhere; however, a 
homeowner outside of Raleigh, N.C., was in for a surprise. The project 
— a 4,800-square-foot home with a closely coupled 3,200-square-
foot shop designed to achieve LEED Platinum Certification — is 
under construction in an area that is not served by public water. 
The drill location was just over a half mile away from Falls Lake, 
Raleigh’s water supply reservoir, and it was only about 150 feet away 
from an old dug well that is on an adjacent property. Thus confident 
that a drilled well could provide ample water to supply all of the 
resident’s needs, the homeowner began drilling, only to find that even 
at a depth of 605 feet no water was found. 

The solution — Mike Stroud and Rain Pro of High Point, N.C., 
investigated the feasibility of installing a stand-alone whole-house 
potable water system with water supplied from the roof surfaces. 
With a total roof surface area of 11,000 square feet available from the 
home and garage structures, a 1-inch rain event would yield 6,860 
gallons — ample water supply for the homeowner’s needs. Based on 
the average daily water consumption at the homeowner’s previous 
house, this is enough to supply three months’ worth of water. 

Rainfall averages 40 to 45 inches per year in the region, which is a 
sufficient supply to meet the needs of the home. The roofs for both 
structures are single-slope, standing seam metal roofs, making them 
ideal for collecting rainwater by minimizing contaminants picked up 
from the roof. The system designed by Stroud collects rainwater from 
the roofs via leaders and piping and directs it to a series of storage 
tanks. 

The water is piped from the buildings in Schedule 40 PVC piping 
and then through a filter (rated for a roof area as large as 16,000 
square feet) that will allow nothing larger than 350 microns to enter 
the tanks. Because the first flush typically includes higher levels of 
contaminants, the first 120 gallons of water is diverted away from the 
tanks into a pipe, which discharges to a separate location (see Figure 
2). Once the pipe is filled, a valve closes and the remaining flow from 
the rain event enters the storage tanks. 

Four, Infiltrator IM-1760C, 1,787-gallon potable water tanks are 
installed in series and connected at the bottom to function as one 
large tank and to yield a total storage volume of more than 7,000 
gallons. The Infiltrator tanks are NSF/ANSI Standard 61-certified for 
potable water storage, meeting a rigorous set of national standards to 
ensure potable water storage safety.

The tanks are buried outside the home and a submersible pump 
in the last tank in the series supplies water into the home. Prior to 
consumption, the water is pumped out of the tank and is treated via a 
set of three filters in an assembly: The first is a 20-micron filter, then 
a 5-micron filter, and finally with a 1-micron carbon filter. Following 
the filtration process, the water is disinfected via ultraviolet light. At 
this point, the water quality exceeds all applicable Wake County and 
North Carolina potable water standards and is ready for home use.
 
The system design will enable the homeowner to do most of the 
system management. The prefilter has a self-cleaning feature that 
minimizes required maintenance; required maintenance is fairly 
simple because the filter assembly is easily removed. The cartridge 
filters enable easy filter changes — there are shut-off valves on both 
sides of the filter assembly. The UV filter is also designed for easy 
maintenance; the bulb can be changed without having to disconnect 
any water lines. The UV bulb will be changed annually and the other 
filters will need cleaning or replacement every four to eight months, 
depending on conditions.

Conclusion
Large or small, individual or community systems, rainwater harvesting 
system designs are being adapted to suit a variety of potable and non-
potable needs. What they all have in common is that they provide 
the life-giving resource of water and enable environmentally sound 
development where it would previously have not been possible.

DENNIS F. HALLAHAN, P.E., technical director, Infiltrator Water Technologies 
(http://infiltratorwater.com), has more than 25 years of experience with onsite 
wastewater treatment system design and construction. He is responsible for 
technology transfer between Infiltrator Water Technologies and the regulatory 
and design communities and consults on product research and testing for 
universities and private consultants. He can be contacted at dhallahan@
infiltratorwater.com.  

Figure 2: A tank system combined with a treatment technology of filters and disinfection 
achieves a simple solution for individual potable water supply.
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The ABCs of rehabilitating 
I-95’s bridges in Virginia

When the Virginia Department of Transportation (VDOT) launched 
an effort to rehabilitate 20 bridges along I-95 in the Richmond 
area, it faced a monumental challenge. Recent bridge inspections 
had classified all of the bridges as either “functionally obsolete” or 
“structurally deficient,” which meant crews would need to perform 
substantial repairs and replacements. 

At the same time, the highway is one of the most heavily traveled 
interstate corridors in the country, serving as a key artery for East 
Coast travelers and a major thoroughfare for Richmond-area 
commuters. Shutting down the roadway to the 160,000 vehicles that 
travel through the area each day was not a viable option.

VDOT chose Michael Baker International, a leading provider of 
engineering, planning, and consulting services, as the construction 
engineering inspection team for the $106.7 million, multi-year 
initiative. Michael Baker’s integrated approach to the complex 
project included a mix of Accelerated Bridge Construction (ABC) 
techniques and careful coordination of a variety of stakeholders. 
In the end, Michael Baker’s inspection oversight to VDOT’s ABC 
solution meant fewer traffic restrictions, a safer ride for motorists 
during construction, and a dramatically improved roadway once 
it was completed — all at a lower cost than Virginia had initially 
anticipated and delivered months ahead of schedule.

Accelerating the timeline
The number of major road projects in Virginia has been increasing 
over the years, and most active work zones are located on existing 
roads. The projects can generate traffic disruptions in heavily 
urbanized areas. They can also create safety hazards for motorists 

and workers and can negatively impact local businesses. Because 
of this, the Federal Highway Administration has established several 
programs to enhance work zone mobility and safety and to shorten 
project construction time. 

In the early stages of the I-95 bridge rehabilitation project, both 
VDOT and Michael Baker determined that maintaining traffic flow 
and keeping both construction workers and the traveling public safe 
were paramount. 

To this end, the team decided that the most efficient way to perform 
the bridge superstructure replacements was to use ABC delivery 
techniques that combine innovative planning, design, materials, and 
construction methods in a safe and cost-effective manner to reduce 
onsite impacts and save time. ABC technology has been refined 
during the last several years to deliver fast bridge replacements by 
prefabricating various elements offsite and then erecting or moving 
them into the final bridge location. 

VDOT chose to prefabricate complete modular concrete deck slab 
and girder superstructure elements offsite in a casting yard, deliver 
them with specialized multi-axle transport trailers to the bridge 
locations, and erect them after demolition and removal of the existing 
bridge superstructures. Crews then tied the modular units together 
with either post-tensioning bar tendons or cast-in-place, high-early 
strength concrete closure pours.

The use of new ABC technology for construction and installation of 
prefabricated bridge elements and systems greatly reduced onsite 
construction time compared with the use of conventional construction 
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ACcelerated Bridge Construction and careful coordination 
minimize traffic disruptions and safety hazards on a 

heavily traveled interstate.
By Jorge M. Suarez, P.E.

VDOT chose to prefabricate complete modular concrete deck slab and girder superstructure 
elements offsite in a casting yard.
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methods. Workers built the elements of the bridges under controlled 
environmental conditions, eliminating the influence of the weather. 
This contributed to a better-quality product and longer durability for 
the spans. 

Bridge restorations required multiple lane and ramp closures. 
Therefore, complex construction phasing, maintenance and 
protection of traffic, work zone safety, stakeholder coordination, and 
public outreach were critical project elements, especially because 
crews performed most of the work at night and on weekends. 

Michael Baker’s comprehensive construction engineering and 
inspection program included precise scrutiny of the preparation of 
pre-constructed composite units (PCUs) at the offsite casting yard; 
oversight of an innovative and malleable maintenance of traffic 
scheme; a project-specific, custom-designed SharePoint-based 
document management system; and proactive public involvement. 

Checking the backyard
The casting yard was a critical path to achieving precise scrutiny of 
the preparation and quality of the PCUs. The contractor needed a site 
that was large enough to accommodate all of the activities associated 
with producing and storing 234 PCUs. The yard also needed to be 
in close proximity to the bridge locations to ensure that the 120-ton 
units could be hauled across existing structures on the way to their 
final destination. 

The contractor chose a 25-acre site approximately three miles from 
the project area. The yard consisted of two large concrete casting 
beds in which the contractor recreated the exact geometric layout 

of the existing substructure. This critical element helped ensure that 
the PCUs constructed at the casting yard fit precisely together at the 
site. Under Michael Baker’s supervision, all PCUs were match-cast 
transversely to ensure that the post-tensioning bar ducts lined up and 
the PCUs fit perfectly together in the field.

Constant coordination and communication
The use of advanced ABC techniques required constant 
communication among the project team, the traveling public, and the 
business community. Michael Baker’s services included assistance 
with the interpretation of contract documents, oversight of the 
construction of precast units, review and documentation of materials 
certifications, review of the materials testing and quality control 
process, facilitation of construction meetings, and review of the 
contractor’s payrolls and monthly utilization reports. Michael Baker 
also reviewed and helped coordinate all traffic detours and closures, 
performed work zone safety checks, monitored environmental 
compliance, and evaluated the contractor’s performance.  

Because of the sheer volume of paperwork connected to the project, 
Michael Baker developed and maintained a customized SharePoint-
based document control system used by inspectors to prepare 
daily work reports (DWR). With this system in place, inspectors 
automatically issued DWRs to managers via email for review and 
approval. This greatly increased the overall efficiency of an already 
compressed schedule.

The VDOT/Michael Baker team also was able to successfully and 
efficiently manage the many shop drawings, submittals, permits, 
and requests for information using the SharePoint document system. 

Rehabilitation of 20 bridges on heavily traveled I-95 received high-level scrutiny. From left: 
Jorge M. Suarez, P.E., Michael Baker International (author); Richmond Mayor Dwight Jones; 

VDOT Project Manager Scott J. Fisher, P.E.; and then U.S. Secretary of Transportation Ray 
LaHood at the Lombardy Bridge jobsite.

Pre-constructed composite units were transported from the casting yard to the bridge 
locations with specialized multi-axle transport trailers. 
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Stakeholders submitted, reviewed, and approved more than 4,000 
individual documents, resulting in substantial time and cost savings.

Staying in the lane
To complete repairs to the 20 bridges on I-95, the VDOT/Michael 
Baker team managed an extensive maintenance of traffic plan that 
reduced three lanes of traffic to one lane in both directions while 
keeping an emergency lane clear. The plan included night-time 
construction hours, the use of crossovers, and a moveable barrier 
system or “zipper barrier,” which could be deployed in less than one 
hour. This was a critical daily activity given the contractor’s limited 
10-hour window to replace the superstructure PCUs. Michael Baker 
coordinated all traffic detours and closures with VDOT’s Traffic 
Operations Center, performed work zone safety checks, and strictly 
monitored environmental compliance. 

State officials sought to provide advance warning to the traveling 
public concerning the more than 1,200 individual daytime and 
night-time lane closures during construction. The VDOT/Michael 
Baker team maintained constant communication with the City of 
Richmond and vendors so they knew how construction might affect 
people’s commutes to and from events, including minor league 
baseball games, NASCAR races, high school graduations, and other 
community activities. 

The team also utilized other channels to keep the public informed of 
lane closures and potential delays. These included a project-specific 
web page, social media outlets such as Facebook and Twitter, the use 
of a recorded hotline for updates, billboards and overhead message 
signs, and engagement with the local media. 

Overcoming challenges
A project of this magnitude often presents unforeseen challenges. In 
each instance, VDOT and Michael Baker collaborated to overcome 
obstacles and keep the project on track and on schedule.  

In one instance, construction was performed over CSX Railroad lines, 
which required a CSX flagger to monitor the tracks. The contractor 
performed substructure repair, drilled shaft installation, and column 
and pier cap reconstruction and PCU replacement near the railroad 
limits. By generating a customized report to isolate DWRs for the 
CSX right-of-way work, Michael Baker was able to document the 
flagger hours in conjunction with the construction activities and 
verify any overruns for flagger costs to the benefit of the client. 

Another challenge involved construction over a small creek overpass 
that did not allow for the use of cranes. Michael Baker worked with 
VDOT and the construction team to plan and manage an innovative 
arrangement of utilizing four trolleys with hoists suspended from the 
girders of the overpass to lift demolition bridge sections and new 
replacement bridge spans.

Results 
Through careful planning, collaboration, and the use of smart 
technology, VDOT and Michael Baker International created a safer 
commute for motorists along the heavily traveled Richmond corridor 
of I-95. The combined team delivered the final product four months 
ahead of schedule and $16 million below the original budget for 
repairs, resulting in a cost-efficient, comprehensive solution for the 
State of Virginia and the tens of thousands of people who travel the 
roadway every day.

Project challenges included construction over CSX Railroad lines.

JORGE M. SUAREZ, P.E., is vice president/director of structural engineering with 
Michael Baker International (www.mbakerintl.com). He has more than 35 years 
of experience in the design and construction of numerous steel and specialized 
prestressed concrete structures, including concrete segmental bridges, cable 
stayed bridges, arch bridges, Accelerated Bridge Construction, and bridge 
rehabilitations. 

Demolition crews working at night remove a section of one of the bridges, which will be 
replaced with a pre-constructed composite unit.
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In fall 2017, Silicon Valley transportation and community leaders, 
businesses, and residents will celebrate their long-awaited dream of 
bringing regional transit service to the South Bay area when the first 
phase of the BART Silicon Valley Extension — also known as the 
Berryessa Extension — opens to the public. The 10-mile, two-station 
Berryessa Extension will begin south of the future Warm Springs 
station in Fremont, Calif., proceed through Milpitas, and end in the 
Berryessa area of north San Jose. 

The $2.3 billion project includes two stations: Milpitas Station, 
located at the intersection of Montague Expressway and Capitol 
Avenue; and Berryessa Station, located between Berryessa and 
Mabury roads adjacent to the San Jose Flea Market. The second 
phase of the extension, anticipated to begin in 2019 once funding is 
secured, will further extend the BART system from the future phase 
one terminus for approximately six miles, ending in Santa Clara near 
the Caltrain station. Four stations are proposed for the second phase. 

A decade of planning
The BART Silicon Valley Extension project represents the 
culmination of a decade-long effort by South Bay community and 
transportation leaders. In November 2000, Santa Clara County voters 
approved a 30-year, half-cent sales tax that would provide funding 
for 14 transit projects, including the concept to extend BART to the 
cities of Milpitas, San Jose, and Santa Clara. 

The next year, a major Investment Study/Alternatives Analysis was 
completed, which confirmed that the proposed BART Extension to 
Milpitas, San Jose, and Santa Clara was the best transit alternative for 

the congested I-880/I-680 corridors. Following the study, Santa Clara 
Valley Transportation Authority (VTA) and BART, in November 
2001, entered into a comprehensive agreement for the 16-mile BART 
Silicon Valley Extension. Under the terms of the agreement, VTA is 
overseeing construction and BART will operate the extension upon 
completion. 

As VTA ramped up the engineering activities needed for the 
extension, in 2005 the agency decided to build the project in two 
phases to secure federal funding. In November 2008, Santa Clara 
voters approved an additional one-eighth-cent sales tax for operation 
and maintenance of the planned extension. In March 2012, VTA 
entered into a $900 million Full Funding Grant Agreement with 
the Federal Transit Administration. In April 2012, after a decade of 
planning, engineering, and securing funding, construction started on 
the Berryessa Extension.

Grand stations
To successfully implement the project, VTA awarded a $772 million 
design-build contract to the Skanska, Shimmick, and Herzog (SSH) 
joint venture. This contract included design and construction of 
the line, track, systems, and stations for the Berryessa Extension. 
Lockwood, Andrews & Newnam, Inc. (LAN), a planning, engineering, 
and program management firm headquartered in Houston, and 
T.Y. Lin International Group were selected as designers under the 
SSH joint venture contract. VBN Architects and FMG Architects 
performed preliminary design for the Milpitas and Beryessa Stations, 
respectively, and Anil Verma Associates, Inc. provided final design 
services for the two stations.

While the Berryessa Extension incorporates many features that 
will enable commuters to have an enjoyable travel experience, 
the highlight of the project is its two stations. The future Milpitas 
Station, located near the Great Mall in Milpitas, is the center of the 
city’s Transit Area Specific plan and will serve as BART’s gateway 
to Silicon Valley. Situated on a 27-acre campus, the station consists 
of a grade-level concourse with below-grade split level boarding 
platforms. A 260-foot pedestrian over-crossing bridge will provide 
a seamless connection to the existing VTA Montague Light Rail 
Station. The station’s design reflects Milpitas’s rich industrial history.

Lightweight cellular concrete was used as backfill for mechanically stabilized earth walls 
at the future Berryessa BART Station. Photo: Courtesy of San Clara Valley Transportation 

Authority, 2015

Silicon Valley gears up 
for regional transit

The 10-mile, two-station Berryessa Extension is 
bringing BART regional transit service to the 

South San Francisco Bay area.
By Timothy Schmidt and Bernice Alaniz

Rendering of the street level concourse area of the Berryessa BART Station. Image: FMG 
Architects
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The Berryessa Station consists of a ground-level concourse with aerial 
boarding center platform. The station’s curved canopy structure, 
minimal use of solid walls, open mesh panels, and clear sight lines 
evoke San Jose’s agricultural past and natural habitat. 

Both station campuses include stepped level, four-bay parking 
garages that will accommodate more than 1,100 parking spaces. The 
station campuses also feature bus transit centers to connect with VTA 
services, private shuttle and passenger drop-off/pick-up areas, and 
convenient bicycle and pedestrian connections and storage spaces.

The strategic location of the stations also will have a huge economic 
impact. At the Milpitas station, tens of thousands of commuters will 
be able to quickly access nearby destinations such as the Great Mall of 
the Bay Area or connect to VTA’s light rail/bus system to reach major 
employers such as Google, eBay, and Cisco Systems in the high-tech, 
job-rich northwestern areas of Santa Clara County, as well as attend 
events at the state-of the-art Levi’s stadium, home of the San Francisco 
49’ers. Directly adjacent to the Berryessa Station on its west side is 
the San Jose Flea Market, which attracts more than 4 million visitors 
a year. Already, transit-oriented development opportunities have 
exploded around the stations with increased demand for thousands 
of housing units and nearly 2 million square feet of retail and office 
space currently under planning and development.

Project challenges
Building a commuter rail line in a high-density corridor required 
tackling several challenges. Chief among them was coordinating 
with as many as 13 major utility owners in the Berryessa Extension 
corridor. Some utilities such as MCI and Chevron paralleled the 
corridor for all 10 miles and were located within a 10-foot easement 
in the VTA/BART right-of-way, further complicating the challenge. 
As such, a major component of the project involved working closely 
with various utilities to ensure that the various parties’ design plans 
weren’t in conflict. The team also implemented a utility production 
program that included daily signoffs before excavation. 

The project team also came up with alternative technical design 
concepts to avoid utility relocations in other areas. For example, 
the Sierra/Lundy intersection in the City of San Jose is a crossing of 
two major streets. Initial design plans called for a shallow guideway 
trench that disrupted numerous utility lines and required construction 
of huge siphons for stormwater and wastewater. The design team 
developed a scheme whereby the track alignment could be lowered 
at the intersection and placed in a cut-and-cover tunnel. This 
solution dramatically reduced disruption of the intersection during 
construction and eliminated the need for numerous utility relocations 
and also eliminated the need for the siphons.

Another challenge involved a section of Union Pacific Railroad 
(UPRR) track that paralleled the Berryessa Extension corridor. To 
maintain rail service to UPRR while a new overpass and industrial 
lead spur was being built over the BART tracks, the project team 
constructed a shoofly. The team also implemented a railroad intrusion 
detection laser system that would alert operations personnel in the 
event of a right-of-way breach.

Approximately two years into the project, a remapping of the flood 
plain near the Milpitas Transit Center created additional challenges 
for the project team. To deal with this challenge, the team built an 
800-foot-long trench section and installed 306 water-balancing pipes 
both underneath and along the sidewalls of the trench. This creative 
solution enabled the team to continue construction on the project and 
also comply with the stormwater requirements.

Despite these challenges, the Berryessa Extension is well on track 
for a fall 2017 opening, several months ahead of schedule. Once the 
second phase is also completed, the BART Silicon Valley Extension 
will provide the final link needed to complete the current 20-mile 
gap in the regional rail system around San Francisco Bay and tie 
together the region’s three major metropolitan centers — San Jose, 
San Francisco, and Oakland — further cementing its status as one of 
the top mass transit systems in the country.

Structural columns for the future pedestrian bridge between the Milpitas BART Station and 
the Montague Light Rail Station. Photo: Courtesy of San Clara Valley Transportation Authority, 

2015

TIMOTHY J. SCHMIDT is a senior associate and director – Northern California at 
Lockwood, Andrews & Newnam, Inc. (LAN; www.lan-inc.com), a planning, engi-
neering, and program management firm. He can be contacted at tjschmidt@
lan-inc.com. BERNICE ALANIZ is the director of communications and public affairs 
at the Santa Clara Valley Transportation Authority (www.vta.org). She can be 
contacted at bernice.alaniz@vta.org. 

BART trench was constructed underneath existing utility lines at the intersection of Sierra 
Road and Lundy Avenue. Photo: Courtesy of Michael Rooney, 2015
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In 2013, the owners of the restored Webster House, a popular downtown 
Kansas City, Mo., boutique shopping plaza and dining attraction built 
as the Webster School in 1885, developed a neighboring empty lot 
into a four-story commercial parking garage that required a strategic 
underground stormwater management solution. The 180-space 
garage also provides additional parking for the nearby Kauffman 
Center for Performing Arts. Retail shops are on the bottom floor of 
the $6 million project. 

The underground stormwater detention unit had to be constructed to 
hold nearly 2,000 cubic feet of water in a system with a footprint 
smaller than 1,500 square feet. Putting it underground was necessary 
to control runoff and also practical because it made the best use of 
the available land. The system was built using more than 230 feet of 
large-diameter corrugated high-density polyethylene (HDPE) pipe in 
a rectangular configuration.

“Customized detention systems can be demanding due to the need 
for extremely accurate design documents,” said Daniel Currence, 
director of engineering, CPPA Division, Plastics Pipe Institute, Inc. 
(PPI). “Manufacturers’ application engineers can provide highly 
detailed, precise system drawings, which can be used by the engineer 
for submittal. For this system, for example, the Prinsco team provided 
the layout design for the system and for the fabricated components, 
which the contractor then used for installation. These design and 

construction documents ensured that the system not only met the 
needs of the project, but was built and installed correctly. Because 
of the very nature of HDPE pipe, the design can be customized to 
exacting requirements for a specific underground water management 
solution such as this one.”

The system used 231 feet of 36-inch-diameter watertight Prinsco 
GOLDFLO HDPE pipe. Three cleanouts allow access for vacuum 
truck or waterjetting hoses to periodically clean the system. Two, 
24-inch-diameter risers, which were fabricated at the Prinsco plant, 
provide for inspection, either by a crew or video camera. Two inline 
drains were also installed. The 17-foot-wide trench was excavated 
in the native clay soil to a depth of 5 feet, 5 inches. The system was 
backfilled with 1-inch-diameter clean aggregate before the final 
native soil fill was placed over the system.

“For this project, polyethylene pipe was a clear choice for a list of 
reasons including lightweight, ease of construction, readily available 
pipe segments and parts, longevity, ease of maintenance, and overall 
competitive cost,” said Kevin Pinkowski, project engineer, BHC 
RHODES Civil Engineering (Overland Park, Kan.). “The location of 
the installed system in a corner of the excavated site made the ease 
of handling and construction more prominent on the list of benefits.”

The garage was built by Kansas City general contractor 
McCownGordon Construction LLC and took about nine months. 
Helix Architecture + Design Inc. (Kansas City, Mo.) did the design, 
which utilized brick, glass, and metal to closely match buildings in 
this area known as the Crossroads.

Information provided by the Plastics Pipe Institute (www.plasticpipe.org), a trade 
association representing all segments of the plastic pipe industry.  

Strategic 
stormwater control

Detention system for new multi-story parking 
garage designed for a small footprint.

The new stormwater detention system was required to store more than 1,800 cubic feet of 
water on a tight footprint of 1,465 square feet. The Webster House, formerly a school built in 
1885, is in the background.

The new parking garage, which opened in late 2014, is four stories tall and has 180 spaces 
to serve both the Kauffman Center and Webster House. 
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Low-impact development in 
commercial drainage

Managing stormwater close to its source 
through runoff reduction and quality 

enhancement at the site scale.
By Ryan Larsen

Low-impact development (LID) has emerged as a highly effective 
and attractive approach to controlling stormwater pollution. By 
emphasizing cost-effective, site-level strategies, LID principles 
and practices manage stormwater in a way that reduces the impact 
of built areas and promotes the natural movement of water within 
an ecosystem or watershed. On a large scale, LID contributes to the 
maintenance or restoration of a watershed’s hydrologic and ecological 
functions. 

LID employs several principles, such as preserving and recreating 
natural landscape features, and minimizing impervious surfaces to 
create functional and appealing site drainage. LID has been used in a 
wide variety of ways, including bioretention facilities, rain gardens, 
vegetated rooftops, rain barrels, and permeable pavements. 

NDS, Inc. recently introduced a stormwater management solution 
that is a new approach to LID. The NDS S5 Sustainable Stormwater 
System manages stormwater as close to its source as possible through 
runoff reduction and quality enhancement at the site scale. The S5 
system is highly flexible and scalable, and utilizes a variety of NDS 
components, such as catch basins, channel drains, and dry wells. 
Ideal for working with the contours and features of any site, S5 can 
be configured to meet a wide variety of residential and commercial 
applications. It is engineered for high performance while meeting 
today's regulations for onsite stormwater management. 

The S5 system delivers five key sustainable benefits:
• conserves stormwater onsite through filtration, detention, and 

infiltration to counter the effects of drought, pollution, and storms that 

threaten the quality and quantity of clean water;
• manages rainfall onsite by maintaining pre-development hydrology as 

closely as possible and reducing downstream impact by using smaller, 
decentralized controls for filtration, detention, and infiltration;

• empowers designers to adapt the system footprint to the specific 
environmental conditions of an application site;

• filters debris and other suspended solids, preventing negative 
downstream impacts through detention and infiltration components 
that reduce peak overflows; and

• promotes subsurface recharge to balance groundwater withdrawal.

Two projects that provide good examples of how the S5 system can 
be configured are a corporate campus installation of fire lanes and 
a professional sports team installation of a drainfield for its athletic 
field.

Fire lane on a corporate campus
When Dell announced plans to build a high-profile campus for more 
than 1,000 employees, regulations called for dual fire access roads. 
As a company committed to environmental sustainability, Dell chose 
NDS EZ Roll Grass Pavers for its fire lanes as an alternative to 
traditional paving methods. 

The flexible, plastic paver mats were selected for their durability and 
ease of installation. With cross-links connecting the flexible rows of 
nested cells, the product ships in 600-square-foot rolls and can be 
rolled out on the jobsite. By protecting the root zone and preventing 
soil compaction, the pavers also allow healthy grass to thrive in areas 
that would traditionally have impervious hardscaping installed. The 

Flexible, plastic NDS EZ Roll Grass Pavers ship in 600-square-foot rolls and can be rolled 
out on the jobsite.

NDS EZflow Drainage System consists of slotted corrugated pipes surrounded by poly-
rock, a lightweight gravel substitute, all wrapped in a geotextile fabric.
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EZ Roll Grass Pavers are manufactured from 100 percent recycled 
material.

Since the initial installation, Dell has committed to becoming the 
“greenest” technology company on the planet. Today, Dell powers its 
Oklahoma City Campus with 100 percent wind energy, and the grass 
on the fire lane access roads is green and thriving.

Drainfield for athletic field
When the Clarington Tiger-Cats, a minor league professional football 
team in Ontario, Canada, began planning construction of a new athletic 
field, landscape architects needed to identify a drainage approach that 
would work for a space that was heavily and continuously used. 

A tile drain would typically be specified for this type of project, 
but tile drains have an inherent challenge — to install this type of 
drain, gravel must be delivered, stockpiled, and moved around the 
construction site, which is not ideal for a playing surface because of 
extensive subgrade compaction. It also requires a high level of labor 
and heavy equipment costs. Landscape architects also considered 
using a vertical strip drain system, but this method requires a 
significant amount of sand backfill, which has differential settlement 
issues. This would entail future maintenance costs, which were a key 
concern for project planners.

An NDS EZflow Drainage System was selected because it requires no 
gravel. It consists of three or four slotted corrugated pipes surrounded 
by NDS poly-rock, a lightweight gravel substitute, all wrapped in a 

geotextile fabric. By eliminating the need to transport, shovel, and 
move heavy gravel, it cuts installation time in half, and is durable, 
crush-proof, and has a lifespan of 100 years. The EZflow system is 
designed to take water out of the soil and pipe it to a safe discharge 
point.

EZflow can be covered with native soil instead of sand. Native soil 
will recuperate faster than sand, and it can take more of a beating 
from heavy use. Also, EZflow allows the reduction of slope around 
the field, making it easier for people to view the action on the field. 

For the Tiger-Cats’ project, landscape architects leveled the subgrade 
1 degree, then excavated 12-inch-deep, 16-inch-wide trenches in a 
herringbone pattern. The EZflow pipe was then placed in the trench, 
covered with geotextile paper, and then topped with screened native 
topsoil. Approximately 5,200 linear feet of EZflow was installed, 
and project planners estimated an overall cost savings of 25 percent 
compared with traditional gravel and pipe. One measure of the 
project’s success is how well it handles the freeze/thaw cycle in 
Canada. The product has performed well and there have been no 
settlement issues.

RYAN LARSEN, a civil engineer at NDS, Inc. (www.ndspro.com), has nearly a 
decade of experience in civil engineering, land development, and the building 
materials and construction industry, and is an authority on issues and solutions 
related to drainage for homeowners and businesses. He is also known as “Dr. 
Drainage” as host of NDS’s educational YouTube video series on drainage 
systems and stormwater management. 

www.cenews.com/products/services
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Sustainability is a difficult thing to measure and communicate. 
Perhaps because of this, a variety of different infrastructure markets 
have become involved with sustainability rating systems. There are 
a number of these systems relevant to the asphalt pavement industry. 
Although building rating systems, such as LEED (Leadership in 
Energy and Environmental Design) are well-established, others 
designed for general infrastructure or roads have gained a following 
in the last five years. By most measures, the influence of these road-
related rating systems is growing in the transportation infrastructure 
community, and we can expect their use to grow in the next decade. 

Because these rating systems can be used to evaluate projects within 
which asphalt pavements are typically included, it is useful to examine 
how they address the asphalt pavement industry and its products. 
Broadly speaking, sustainability rating systems for buildings, like 
LEED, have relatively few points available for asphalt pavements, 
which is to be expected because they are focused on buildings. 
However, because asphalt pavements constitute about 70 percent of 
all highway and street construction put in place annually in the U.S., 
one might expect infrastructure systems, and especially road-related 
systems, to address these pavements more thoroughly. 

It is important that you understand what is in a particular rating 
system. Each rating system is unique and offers road owners and 
agencies specs they can use to ensure greater sustainability, while 
offering contractors capable of meeting these rating systems greater 
competitive advantage.

What counts and what doesn’t 
Recently, Manisa Veeravigrom, Ph.D., developed a framework for 
roadway sustainability rating systems during work on her doctoral 
studies at the University of Washington by examining 11 existing 

systems (all the road-related systems available with sufficient 
documentation) to see what they contained. Among the pavement-
related systems, she found that there are some commonly addressed 
topics:
• construction waste management,
• materials reuse and recycling,
• minimize materials,
• local materials,
• reduce non-renewable energy use, and
• reduce greenhouse gas emissions.

She also found a number of topics that were only addressed in a few 
systems, if any:
• work site safety,
• job training,
• prevailing wages,
• materials production emissions,
• durable structures (i.e., long-life pavements),
• construction quality control,
• life cycle assessment,
• local employment, and
• cost-benefit analysis (including life cycle cost analysis).

The fact that so few rating systems address these topics is concerning 
because the asphalt industry, for good reason, also values safety (Safety 
Innovation Award), training (Diamond Paving Commendation), 
wages, long-life pavements (APA’s Perpetual Pavement Award), 
construction quality (e.g., Sheldon G. Hayes, Ray Brown, Larry H. 
Lemon, and QIC awards), and cost. However, some rating systems do 
recognize these topics. 

How prominent systems stack up
It is helpful to look at a few prominent rating systems in detail to 
see how they specifically address asphalt pavements. In this section, 
the LEED version 4 BD+C NC (Building Design and Construction 
for New Construction buildings), Greenroads version 2, the FHWA’s 
INVEST version 1.2, and Envision version 2.0 are examined in more 
detail. Each rating system was reviewed for credits that are considered 
“pavement-related credits.” This means credits that:
 

How LEED, Greenroads, Envision, and INVEST green rating systems 
handle asphalt pavements.

By Steve Muench, Ph.D., P.E.

Roadway sustainability 

Table 1: Pavement-related points available in some sustainability rating systems.
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• Can be satisfied or partially satisfied by a paving contractor. These 
involve actions either specific to paving contractors or generally 
applicable to any contractor. Sometimes the paving contractor is only 
one of several entities that need to meet credit requirements in order 
to achieve points. These are generally items accomplished during 
construction or credentials possessed by the paving contractor. 

• Address asphalt pavements in part or in whole. These generally involve 
a materials choice (e.g., porous asphalt); materials composition (e.g., 
recycled content), source (e.g., locally sourced), and manufacturing 
methods (e.g., warm-mix asphalt); and design (e.g., long life). 

The general results are summarized in Table 1.

Scoring and certification process
While Table 1 shows what is available for pavements, what pavements 
actually earn through a certification process may be different. Access 
to detailed data from the first 22 Greenroads-certified projects allows 
a quick look at this, at least for Greenroads. While all 22 of these 
projects were certified with the earlier Greenroads version 1.5, in 
terms of pavement-related points, this version is quite similar to 
the current version 2 (version 1.5 has 53 of 108 points available 
for pavements, or 49 percent). For these 22 projects, the following 
ranges were observed:

• Total points earned: 32 to 46 (average of 37.7) 
• Pavement scores: 8 to 23 (average of 15.5)
• Fraction of earned points from pavements: 20 to 53 percent (average 

of 41 percent). 

This indicates that pavement-related credits are achieved at about 
the same fraction as they are included in the system, although 
achievement rates can vary significantly between projects. 

Working with sustainability rating systems
Given that sustainability rating systems are likely here to stay, an 
intelligent approach to working with them is warranted. Here are four 
basic recommendations: 

1. Understand each significant rating system. First, not all 
sustainability rating systems are or will ever be used. Many are 
research efforts that will likely go no further. A few are being actively 
used to certify projects — most notably LEED, Greenroads, and 
Envision. The FHWA’s INVEST is only intended to be used as a 
self-assessment, so it is not used in any certification process. Second, 
it is worthwhile to understand how each system addresses asphalt 
pavements. This article is a start, but there is more detail available 
in reading through the rating system or talking with its director. It is 
generally not sufficient to read just the credit titles. 

2. Endorse and use rating systems that best represent asphalt 
pavements. There are differences between rating systems. Those 
that best represent asphalt pavements can be useful marketing tools 
by (1) advertising the sustainable attributes of the asphalt pavement 
industry, (2) independently verifying the value of these attributes 
(if the system allows for certification), and (3) understanding what 

projects pursuing certification are going to want from their asphalt 
pavement. 

3. Use your knowledge of sustainability rating systems for 
competitive advantage. It can be advantageous to align your company 
with a recognized sustainability brand — especially one that is 
wholly independent of the industry. In general, a membership fee 
(these can vary greatly) gets you in the door. Ultimately, there are 
few recognized sustainability credentials in the industry. A record of 
working on certified projects, an active membership, and accredited 
professionals (pass a test on the rating system, become accredited) in 
your company are the best credentials. 

4. Use rating systems to expand specifications. Often, specifications 
will not allow you to do what you know is possible and more 
sustainable. Sometimes, pursuing certification on a project can 
provide leverage for changing a specification. 

Summary
During the last five years, infrastructure and road-specific systems 
have made good progress: a few are now used to review and certify 
projects. While asphalt pavements have relatively little influence in 
building rating systems like LEED, they have comparatively more in 
infrastructure and roadway rating systems like Greenroads, INVEST, 
and Envision. Even within these systems, there is great variety in 
how asphalt pavements are addressed. In general, materials, waste, 
energy use, and greenhouse gas emissions are usually addressed in 
roadway rating systems, but jobs, long-life pavement, life cycle cost, 
and life cycle assessment may not be included. 

The LEED v4 BD+C New Construction rating system does not 
give much significance to asphalt pavements. Greenroads, INVEST, 
and Envision give more prominence to pavements, but substantial 
differences exist. A look at Greenroads-certified projects shows that 
pavement-related credits are achieved at a rate commensurate with 
their inclusion in the system (an average of 41 percent of all points 
earned come from pavement-related credits). 

There are several ways to work with sustainability rating systems. 
Understanding what is in the rating systems is important. Once 
understood, these rating systems can be used as tools that, of course, 
encourage sustainable practices, but also tools that can provide 
competitive advantage and expand specifications.

STEPHEN MUENCH, PH.D., P.E., is an associate professor at the University of 
Washington and a founder and president of the Greenroads Foundation (www.
greenroads.org). This article is reprinted with permission from the January-
February 2016 issue of Asphalt Pavement magazine, published by the National 
Asphalt Pavement Association (www.asphaltpavement.org). 
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Los Angeles, CA
Charlotte, NC
San Jose, CA

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

August 11
December 8

Minneapolis, MN
Phoenix, AZ

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

August 11
December 7

Denver, CO
Dallas, TX

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

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

Chicago, IL
San Francisco, CA
Atlanta, GA

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

July 7
November 10

Chicago, IL
Atlanta, GA

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

November 8 San Francisco, CA

THE PRINCIPALS ACADEMY 2.0

zweiggroup.com/seminars
800.466.6275
info@zweiggroup.com

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

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

San Francisco, CA
Branson, MO
Cambridge, MA

zweiggroup.com/seminars
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01. Stormwater treatment

02. Upgraded workstations for VR

Hydro International launched the Hydro DryScreen 
Next Generation Baffle Box, a screen and sediment-
removing device designed for greater capture of trash, 
debris, and organic material from stormwater. The 
Hydro DryScreen’s flexible design works well with high 
peak flows, shallow drainage lines, or flat topographies 
where low headloss must be accommodated, the 
company said. Model sizes range from 4 feet by 8 feet 
to 12 feet by 20 feet but are also customizable. A free 
Hydro DryScreen sizing calculator is available to guide 
sizing selections based on site-specific information 
entered by the user.  

Dell announced upgrades to its Dell Precision Tower Workstations with increased 
performance, graphics, and memory for virtual reality (VR) content creation. The Dell 
Precision Tower 5810, 7810, and 7910 Workstations and Rack 7910 have been upgraded 
with new Intel Broadwell EP Processors that have more cores and performance for multi-
threaded applications that are ideal for professional modeling, analysis, and calculations. 
Additional upgrades include the latest professional graphics technology from AMD and 
NVIDIA, Dell Precision Ultra-Speed PCle drives with up to 4x-faster performance than 
traditional SATA SSD storage, and up to 1TB of DDR4 Memory running at 2400MHz 
speed.

ClearSpan Fabric Structures’ new 
Low Profile Building features short 
sidewalls so customers can create 
a structure that is as tall or short as 
needed. The building is designed 
to be built on blocks, foundations, 
containers, helical piers, or posts of 
any height, ensuring that the building’s 
clearance meets any application. 
The building has a peak design and 
utilizes ClearSpan’s truss-arch design. 
The structural steel has been triple 
galvanized. The Low Profile Building 
is covered with ClearSpan’s 12.5-
ounze, 24-mil rip-stop polyethylene 
fabric that is UV resistant and comes 
in four colors.

ClearSpan Fabric Structures
www.clearspan.com  

FiberSystems
www.ifs-frp.com

Asphalt Anchor Group
www.asphaltanchors.com  

FiberSystems’ corrosion-resistant 
methacrylate epoxy FRP composite pipe, 
duct, and fittings are custom engineered 
for chemical service environment 
applications. The filament-wound 
methacrylate epoxy FRP pipe and duct 
products are available in sizes ranging 
from 3/8 inch to 168 inches. According 
to the company, the pipe can withstand 
burial conditions from live loads to earth 
loads of 100 feet or more. The products 
can be used for underwater installations 
and supported span applications. A high-
performance grade of methacrylate epoxy 
resin pigmented grey for UV inhibition 
is used in filament-wound structural 
overwraps and flanges. 

05. Low-profile tension fabric building04. Pipe for corrosive environments

Asphalt Anchor Group’s special-purpose anchors 
have been used for mounting parking signs, fence 
posts, speed bumps, runway arresting systems, and 
seasonal flood control systems. An internal thread 
accepts a bolt that is used to attach a structure to 
the anchor. The anchors bond to asphalt using an 
epoxy or cement. An oversize hole is drilled in the 
asphalt, filled with a fast-curing grout, and the anchor 
is dropped in until it is flush with the surface. The 
displaced grout is pushed into the crevices in the 
asphalt and in the gravel layer below. 

03. Asphalt anchors

Dell
www.dell.com/VRready 

Hydro International
www.hydro-int.com 

PRODUCT + SOFTWARE GUIDE
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06. Segmental retaining wall guide
07. Structural design software

The National Concrete Masonry Association (NCMA), in 
collaboration with NCMA members and industry leaders, published 
the Segmental Retaining Walls (SRW) Best Practices Guide for the 
Specification, Design, Construction, and Inspection of SRW Systems. 
The guide is a compendium of contemporary knowledge collected 
over several decades that highlights practical, field-proven solutions 
using SRWs. The information and recommendations presented in the 
guide are intended to augment design practices and recommendations 
contained within NCMA’s Design Manual for Segmental Retaining 
Walls. The Segmental Retaining Wall Best Practices Guide can be 
downloaded at no charge.

Autodesk Revit 2017 includes optimizations and improvements to more 
than 100 functions to help the software keep up with users working with 
large, complex models. According to Autodesk, more operations running 
with multi-threaded capabilities improve overall software performance by 
as much as 20 percent. Revit 2017 also works faster by displaying only the 
visible elements of a view and not drawing elements that are hidden. A Global 
Parameters feature helps encode and capture design intent within a model by 
enabling users to define relationships between building elements and to use 
parameters to drive dimensions and values across a project.

HP Inc. said that its new HP Z1 G3 
Workstation combines the simplicity of an 
all-in-one design with performance typically 
found in traditional tower workstations. 
The Z1 features a 23.6-inch diagonal 
anti-glare UHD 4K display; Intel Xeon 
quad-core, 64 GB ECC memory; NVIDIA 
Quadro graphics; Dual PCIe HP Z Turbo 
Drives for speedy boot up, calculation, and 
response times for large files; and multiple 
ports to quickly and easily transfer data and 
connect devices, including side-access dual 
Thunderbolt 3 with USB 3.1, USB charging 
port, media card reader, and DisplayPort. 
Users can maximize storage by adding up 
to two additional 2.5-inch SATA SSDs or 
HDDs.

HP Inc.
www.hp.com  

Trelleborg
www.trelleborg.com/engineeredproducts 

Trimble
http://buildings.trimble.com  

Trelleborg’s new tunnel segment gasket 
for bored tunnels incorporates a cast-in 
profile seal within the tunnel segment, 
eliminating the need to use adhesive. The 
cast-in profile sealing system comprises 
a symmetrical design with a sole anchor. 
It has been developed to ensure that the 
gasket forges a superior bond connection 
with the segment, improving installation 
accuracy and eliminating the need for 
extra equipment, the company said. The 
profile is designed to fit into the groove 
within the mold and is incorporated into 
the production process. Once it’s fitted, 
the mold is filled with concrete and the 
cast then becomes an integrated part of 
the final product.

10. All-in-one workstation09. Tunnel segment gasket

Trimble Field Link can now be used with the 
Trimble R8s GNSS receiver, extending Trimble’s 
portfolio of positioning and scanning solutions 
that take advantage of Global Navigation Satellite 
System (GNSS) technology when performing 
layout, as-built assessments, and quality 
assurance checks, while using software designed 
for building construction positioning work. With 
GNSS technology, there is no need to maintain 
line of sight with a total station; users only need 
a clear view of the sky to capture measurements. 
According to the company, the Trimble R8s 
delivers sub-centimeter horizontal positioning 
accuracy in a lightweight, rugged design.

08. GNSS positioning for construction layout, QA

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

National Concrete Masonry Association
www.ncma.org 
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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.

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

www.xerxes.com/products/fiberglass-material-comparison.html
thezweigletter.com
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According to Oracle, modern technology has created an “Era of I,” 
where personalized experiences are no longer just nice to have, they’re 
essential to stay competitive. Oracle released a report — The Era I 
Enterprise: Ready for Anything — summarizing a survey of 300 
C-level executives across 10 industries to understand how prepared 
organizations are to address the fact that  consumers increasingly 
expect, and even demand, to have it their way. The report revealed 
that most organizations are dealing with this shift — 84 percent of 
respondents across all industry sectors said their organization has 
experienced a trend toward customers wanting a more individualized 
experience and 70 percent have experienced this trend from employees 
— but fewer than 20 percent give their organization an “A” in its ability 
to offer those experiences. 
 
Within the engineering and construction industry, 77 percent of 
respondents have experienced a trend toward customers wanting 
a more individualized experience; 67 percent have experienced this 
same trend with employees (see Figure 1). Fifty-seven percent of 
engineering and construction executives surveyed said this shift is a 
growing challenge in their ability to compete effectively.

“The digital age has brought us to a point where we now expect the 
ability to make real-time decisions, transact, and customize options at 
the tap of the screen. In the new service-driven economy, innovative 
enterprises must focus on two things: taking care of their customers 
and taking care of their employees,” said Bob Weiler, executive vice 
president, Global Business Units, Oracle. “Our study reveals that 
organizations are unprepared to manage the need for personalization 
in Era I, but those seeking a competitive advantage stand to gain 
tremendously.” 

Respondents in the engineering and construction industry said the 
greatest opportunity for the industry to take advantage of more 
individualized content, products, and services for customers and/
or employees are the following (respondents asked to select all that 
apply):
• more interactive and connected enterprise project portfolio management 

that delivers highly personalized information to stakeholders (engineers, 
contractors, project management, owners, etc.) in their preferred format 
(63 percent);

• mapping and planning the entire life cycle of a facility from design and 
engineering through decommissioning (60 percent);

• effectively modeling and communicating the impact (on cost and 
schedule) of specific change orders (53 percent); and

• Building information modeling (43 percent).

These engineering and construction executives said that the biggest 
obstacles the industry faces in delivering more individualized content, 
products, and/or services are (respondents asked to select all that 
apply):
• budget/cost constraints (63 percent);
• experienced staff retiring/attracting talent (47 percent);
• inability to effectively share real-time data with clients, partners, 

contractors, engineers, and project managers (43 percent);
• security concerns (33 percent); and
• inability to manage and analyze project data (27 percent).

According to Oracle’s survey, nearly all organizations surveyed (97 
percent) believe IT investments — from business intelligence tools 
to customer experience solutions to industry-specific applications — 
will play a vital role in improving their ability to offer individualized 
customer and employee experiences. Furthermore, within the 
engineering and construction sector, 70 percent of respondents said 
there is an important link between cloud-based IT solutions and their 
ability to offer an individualized experience. 

Among benefits of cloud-based IT solutions are scalability and 
flexibility, said Mike Sicilia, senior vice president and general manager, 
Oracle Primavera. Security concerns are related more to use of mobile 
devices than to the cloud itself, he said.

Information provided by Oracle (www.oracle.com). Download the report, The 
Era I Enterprise: Ready for Anything, at www.oracle.com/us/industries/oracle-
era-ready-anything-2969053.pdf. 

Providing 
individualized 

content to clients 
and employees

By Bob Drake

Figure 1: Survey snapshot of engineering and construction sector respondents.
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