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Five brain 
drains

FROM THE PUBLISHER

December is here. Along with the stress (and hopefully, joy) that the holiday season brings 
us, we’ll also be faced with an increasing number of brain drains. These are the things 
that literally suck the life force out of you. When you get to be my age — 58 — it seems 
like you have more of them than ever. They rarely go away — they just keep building up.  

But that doesn’t mean you can’t take some action to change the situation. In fact, you 
probably need to if you are going to be happy. Here are five big brain drains and what 
you can do:

Bad personal relationships — They are a cancer on your spirit. Move on. It may be 
painful and it may be costly, but you have to do it or you will eventually be crushed. 
Cancerous “friends” need to go; bad partners, too. Divorce is expensive but so is staying 
together in terms of what it does to your spirit. Either fix the relationship — do what you 
can to make it work — or, if you determine that you cannot make it better, get out and 
move on. There has to be something/someone better out there for you, although it may 
not seem like it at first.

Bad clients — If you work in the A/E business, you know what I mean. These are the 
clients who beat you down on fee. They don’t respect you or your time. They demotivate 
your good people. They don’t pay their bills, yet they may expect you to jump at a 
moment’s notice in spite of them not jumping for you. Get rid of them! The only reason 
you suffer with any bad client is because you don’t have enough good clients. Go out and 
get them! Don’t be lazy and negative yourself. You can do it!

Bad employees — They may anger your clients or constituents, drop the ball in the 
eleventh hour, or just create problems for you with other people. It doesn’t matter if you 
are in a public or private organization — neither is immune to bad employees. They have 
made their beds and the bed clearly says “dysfunctional employee.” You don’t need, nor 
can you afford, any level of dysfunction with your employees. Reform them or move 
them out of your organization.  

Social media — One in eight minutes online is spent on Facebook. It can really suck 
you down into negativity if you let it. Fake news items, angry outbursts, jealousy over 
other people’s fake lives — it’s all stuff that can suck you in and destroy your morale. 
Cut way back — or cut it out altogether — and then see how you feel. Most of us spend 
way too much time on social media. It starts to become a substitute for real life, and it is 
a poor one!

Too many hobbies — If your golf game isn’t going well in spite of spending record 
amounts of time and money playing it, maybe it is time to hang up the clubs for a while. 
This is just one example of many where hobbies (auto racing, house flipping, etc.) can 
become too big of a deal, and when they don’t go well it sucks us down.

The bottom line: Eliminate the problems, stress-inducers, and negative influences in your 
life every way you can. Culling the bad is every bit as critical as cultivating the good. 
The good has to outweigh the bad or you’ll be renting space in your brain to some very 
bad tenants!

And speaking of “good” — we have a great issue here of Civil + Structural Engineer! 
Read it for information and inspiration. And when you’re done with it, pass it along to 
someone else who can enjoy it!

MARK C. ZWEIG
mzweig@zweiggroup.com

Eliminate the problems, stress-
inducers, and negative influences 

in your life every way you can. 
Culling the bad is every bit as 

critical as cultivating the good.
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The importance of your voice
Strategic planning and business planning are incredibly powerful guiding forces when done correctly. One 
recently implemented part of our process is a group interview with what we call the “Young Professionals.” 
This has yielded some incredibly valuable information that is playing a key role in the initiatives that are 
shaping the future of these companies. 

These young professionals are usually recent graduates up through about five to eight years of experience. 
They often offer a very clear perspective of what is holding the company back and what changes could be 
made to improve efficiency and productivity. 

Let’s face it, young professionals are the workhorses of the organization. When we better understand their 
needs and opinions, we can often make very impactful decisions that result in measurable improvements. 

I recognize that not many companies in this industry have a well-executed strategic and business planning 
process, but that does not mean that your important voice cannot be heard. Do not wait for the right platform 
to present itself; instead, you need to get out there and share with management the things that are holding you 
and the company back from doing the best job you can. 

Leadership desires this information, despite the common lack of an effective channel for communicating 
such things. The companies that have used this approach are benefiting from it and upper management is 
acknowledging how surprisingly insightful this group is. 

Your voice needs to be heard. It is up to you to bridge the generation gap that so many are trying to better 
understand. You can effect positive change in your organization no matter what your role or level in the 
organization.

You can effect positive change 
in your organization no matter 
what your role or level in the 
organization.

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

Engineering OUR FUTURE
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Guest Comment

JIM TWOMEY, P.E., is executive vice president and market lead, Surface Transportation for Michael Baker International (www.
mbakerintl.com). 

Surface 
transportation 

investment: 
Three steps to 

getting the U.S. 
back on the 

road

Our forefathers looked into the future and made substantial investment in what is today’s surface trans-
portation system — and we all have benefited from it. The interstate highway system built in the 1950s and 
1960s, for instance, helped put the United States on a path toward sustained economic growth, huge pro-
ductivity increases, and squarely at the top of the national and international market for goods and services.

President Dwight D. Eisenhower’s transportation vision back in 1955, which he shared in his State of the 
Union Address, remains even more relevant today. “A modern, efficient highway system,” he said, “is es-
sential to meet the needs of our growing population, our expanding economy, and our national security.”

National security needs aside, numerous independent-expert estimates indicate that the nation’s transporta-
tion infrastructure is not nearly keeping pace with the demands or needs of a sustainable growing economy 
— for today or for future generations. We all know that, but let me quantify things a bit. Today, the coun-
try’s surface transportation infrastructure includes more than 4 million miles of roads and 600,000 bridges. 
However, over my lifetime, total federal, state, and local investment in surface transportation has fallen as 
a share of gross domestic product (GDP) from 2.2 percent in the early 1960s to just over 1.5 percent today.

That drop in investment even takes into consideration recent enactment of the Fixing America’s Surface 
Transportation (FAST) Act. Meanwhile, our population has more than doubled. Congestion — equating 
to nearly 6 billion hours a year collectively sitting in traffic — is costing families more than $120 billion 
in extra fuel and lost time. And the overall need for major road repairs has increased dramatically (and 
contributed to approximately 10,000 traffic fatalities last year alone). Put another way, the U.S. now ranks 
18th globally in the overall quality of our roads, with an estimated 25,000 bridges requiring major repairs. 

Without question, the U.S. is stuck in a ditch. So what’s it going to take to get the country back on the road 
again?  

We need to look back to what President Eisenhower did, with emphasis on “did.” Consider the following 
three steps he took to accelerate progress:

• He articulated a clear vision that brought about a distinct set of actions. To do this now, the federal 
government first must provide leadership in reinvesting in infrastructure (perhaps back to historical high 
levels as a percent of GDP) by outlining a strategic vision for the country’s infrastructure systems. This will 
require action across all levels of government and jurisdictions — especially because of our vital economic 
mega-regions around the U.S. This vision also must provide state and local governments with stable, tar-
geted, and innovative funding mechanisms.

• He rationalized and prioritized investments. The FAST Act begins to chip away at this by providing 
for grant funds to states (FASTLANE grants) focusing on high-volume, high-impact interstate freight cor-
ridors first. In assessing the interstate freight corridor needs, we also need to evaluate which projects likely 
will have the greatest positive impact on productivity and safety and make the greatest contribution to the 
nation’s economic growth and international competitiveness. 

• He invested in the future. A smart infrastructure strategy needs to take into account changing demo-
graphics and environmental and economic trends, from bike and pedestrian pathways to urban revitaliza-
tion and more efficient access to intermodal transportation facilities, including ports.  

We will find no better way to get the nation’s economy out of the proverbial ditch and back on the road 
than to invest again in the country’s surface transportation infrastructure. It would put more people to work, 
shore up our long-term global economic competitiveness, improve our quality of life, and, ultimately, sup-
port our national security. President Eisenhower would be proud.  

www.mbakerintl.com


december 2016          csengineermag.com          11

Project Profitability: Design firm project managers 
and marketing

By Howard Birnberg, Association for Project Managers

Project managers can and should have a major role in a design firm's 
marketing effort. Unfortunately, many engineering and architectural firms 
fail to properly integrate their project managers into the marketing team. 
This failure can seriously affect the marketing success rate and future 
project profitability. Well-managed design organizations train their project 
managers to be important players in the marketing phase of projects. To 
be effective in the marketing effort, project managers should:

• be assigned to a potential project at an early stage;
• serve as a primary contact person for the future client;
• provide technical input (with the help of the technical staff, if necessary) 

to both the marketing staff and the future client;
• participate in the presentation process;
• develop a detailed project scope;
• develop a detailed project budget;
• participate in the negotiation process;
• provide input into future staffing and other resource requirements; and
• provide the design firm with continued contact with the client.

In addition, project managers should be alert to opportunities to inform a 
client about the firm’s other services.

Every staff member has a responsibility to assist in the marketing effort. 
Project managers, however, are in a unique position to provide job leads, 
make new contacts, and become involved in community and professional 
organizations. It is through these efforts that the project manager can also 
contribute to improving the success of the firm's marketing program.

Read the entire article at http://tinyurl.com/projectprofit-dec16. 

Civil + Structural Engineer provides news and articles online to 
supplement content in this print issue. Visit csengineermag.com 
daily for the latest news and check out the following article 
posted online with the December 2016 issue:

 Civil + structural engineer online
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EVENTS

DECEMber 2016

Financial Management for Non-Financial Managers
Dec. 9 — Dallas
April 19, 2017 — Washington, D.C.
Aug. 9, 2017 — Cincinnati
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.
http://zweiggroup.com/seminars/financial-management-for-non-
financial-managers 

JANUARY 2017

Building Innovation 2017
Jan. 9-12 — Washington, D.C.
The National Institute of Building Sciences’ Fifth Annual Conference 
& Expo concentrates on Collaborating for a High-Performing Future, 
featuring educational sessions, networking events, technology 
demonstrations, and award ceremonies.
www.nibs.org/?conference2017 

Geodesign Summit
Jan. 24-26 — Redlands, Calif.
Application of GIS for urban and regional planning, environmental 
management, transportation, economic development, landscape 
architecture, water resource planning, and more.
www.esri.com/events/geodesign-summit 

febrUARY 2017

International LiDAR Mapping Forum
Feb. 13-15 — Denver
Technical conference and exhibition showcasing the latest airborne, 
terrestrial, and underwater LiDAR as well as emerging remote-sensing 
and data collection tools and technologies.
www.lidarmap.org 

The Principals Academy 2.0
Feb. 16-17 — Orlando, Fla.
June 14-15 — Philadelphia
July 19-20 — Chicago
Oct. 26-27 — San Diego
Crash course in all aspects of managing a professional service firm, 
including an expanded focus on business development, strategic 
planning, and financial management.
http://zweiggroup.com/seminars/the-principals-academy 

IECA 2017 Environmental Connection
Feb. 21-24 — Atlanta
International Erosion Control Association’s Annual Conference for the 
erosion, sediment control, and stormwater industry combines training 
and technical sessions with a product and technology exhibition.
https://www.eventscribe.com/2017/enviroconnect 

Forensics Engineering Conference
Feb. 23-24 — Austin, Texas
Focus on lessons learned from hurricanes, building envelopes, structural 
failures, foundation issues, and other case studies.
http://executive.engr.utexas.edu/epd/forensics17.php

march 2017

Geotechnical Frontiers
March 12-15 — Orlando, Fla.
Combines the annual Geo-Congress and the bi-annual Geosynthetics 
Conference, highlighting the latest developments in geotechnical 
products and services.
www.geotechnicalfrontiers.com 

 Design-Build in Transportation
March 27-29 — Minneapolis
Presentations highlight best practices in design-build project delivery 
in the transportation sector and the merits of integrated delivery as a 
means to achieve exceptional project outcomes.
www.dbtranspo.com

http://zweiggroup.com/seminars/financial-management-for-non-financial-managers
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Growing a Profitable and Entrepreneurial AEC Firm
March 29-30 — Boston
Oct. 26-27 — Northwest Arkansas
A look at what the most successful firms in history have done, how 
they have done it, and the resulting extraordinary returns.
http://zweiggroup.com/seminars/growing-a-profitable-and-
entrepreneurial-aec-firm 

Design-Build for Water/Wastewater
March 29-31 — Minneapolis
The conference seeks to create a platform for successful capital project 
delivery in the water and wastewater sector by teaching the effective 
integration of design and construction services using design-build 
contracting to ensure success for owners and design-build practitioners.
www.dbwater.com 

April 2017

Introduction to Structural Design of Wood Buildings
April 10-12 — Blacksburg, Va.
American Wood Council (AWC) and Virginia Tech short course 
on practical code-conforming design of wood structures based on 
provisions of the 2015 National Design Specification and other AWC 
standards. The primary focus and objectives of this course are a mastery 
of wood design basics.
www.cpe.vt.edu/sdwnds/index.html 

AEC Business Development Training — Becoming a Better Seller of 
Professional Services
April 27 — San Antonio, Texas
June 29 — Minneapolis
Nov. 16 — Seattle
Specifically developed to help design and technical professionals 
become more comfortable dealing with clients and promoting the firm 
and its services.
http://zweiggroup.com/seminars/aec-business-development-training 

Check online at csengineermag.com/
industry-events for events later 
in 2017. 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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Mark P. Henderson, P.E., joined CT Consultants, Inc. as Transpor-
tation Division director. He has 34 years of experience with notable 
design expertise in rapid bridge replacement, rehabilitation, and res-
toration. His responsibilities include business development, project 
management, and technical consultation.

Dewberry announced the following promotions: Dan Villhauer, P.E., 
LEED AP, and Derek Marshall, P.E., LEED AP, to associates in the 
firm’s Richmond, Va., office; and Davis Chau, P.E., LEED Green 
Associate, to associate in the firm’s Fairfax, Va., office. Villhauer, a 
project manager who has been with the company for more than six 
years, is experienced in a wide array of water/wastewater engineering 
disciplines. Marshall leads Dewberry’s multidisciplined telecommuni-
cations group in Virginia and the Southeast, and assists in management 
of the land development division. As a member of the firm’s water 
resources group, Chau specializes in roadway and hydraulic design 
projects. Also at Dewberry, Patrick Covil, P.E., CFM, LEED AP, 
joined the firm’s Raleigh, N.C., office as a project manager. He will 
support the firm’s civil engineering practice, specializing in water re-
sources, site development, and stormwater conveyance solutions for 
municipal, industrial, federal, and private clients.

Recent promotions at LJA Engineering include Julio Rangel, P.E., 
to project manager, Transportation; Bob Bardin, P.E., CFM, to divi-
sion manager in the Hydraulics and Hydrology Group; and Suzanne 
Wright, P.E., to project manager in the Transportation Division. Ran-
gel has served as an engineering task lead and assistant project man-
ager for various Texas DOT Districts. Bardin has more than 16 years of 
civil engineering experience specializing in hydraulics and hydrology, 
including drainage studies for master planned communities, flood in-
surance studies for FEMA, flood reduction analyses, stormwater deten-
tion design, and open channel drainage design. Wright’s transportation 
experience in engineering and management includes preparation and 
submittal of PS&E plans, schematic development, roadway design, 
traffic control, signing and pavement markings, SW3P, utility coor-
dination, and cost estimating. LJA also welcomed Amanda Barbier, 
P.E., to its Land Development Division. She has more than 10 years 
of civil engineering experience with a focus on site development and 
expertise in commercial development, including a broad range of proj-
ects such as retail centers, multi-family, office buildings, schools, and 
warehouses.  

Peter Turton, P.E., joined Arcadis as vice president and project di-

rector. He will be responsible for managing construction of the firm’s 
future multi-billion-dollar rail transit projects. Turton, who has more 
than 40 years of professional experience, is among an elite handful of 
world-renowned rail construction management experts, Arcadis said.

Baxter & Woodman, Inc. announced that Kenneth A. Koch, P.E., 
CEM, attained the status of Certified Energy Manager (CEM). He 
is a recognized technical leader in water system modeling, energy 
improvements, and sustainability research. In his current role as en-
ergy management coordinator, Koch provides technical guidance and 
promotes innovative approaches for managing and reducing energy 
consumption.  

Newly appointed to the position of senior vice president, Building Sys-
tems, at WSP | Parsons Brinckerhoff is Robert Goossens, CxA, LEED 
AP, who leads the commissioning department in Boston. The firm also 
appointed three new vice presidents: Tyler Fritz, P.E., LEED AP, 
vice president, Building Systems, manages a team of 13 engineers and 
plays a key role in business development in the Denver office; Jeremy 
Pinkham, LEED AP BD+C, vice president, Building Systems, is a 
key figure in the Boston office’s mechanical department, managing 
some of the office’s largest projects; and Mike Zeuger, LC, LEED 
AP, vice president, Building Systems, leads the San Jose office’s build-
ings practice.

Steven D. Parse, P.E., CPMSM, is now a certified professional in 
Municipal Stormwater Management. Based in Gannett Fleming’s Har-
risburg, Pa., headquarters, Parse is one of only three professionals in 
the state to be recognized with this certification. He provides consult-
ing services to municipal clients in the areas of permitting, planning, 
and design and also assists in setting up stormwater programs for 
private properties. The American Society of Civil Engineers Pittsburgh 
Section honored Thomas G. Leech, P.E., S.E., Gannett Fleming’s 
National Bridge Practice advisor, with the Distinguished Civil Engi-
neer Award. Leech managed major bridge, tunnel, and highway design 
projects during his 47 years with Gannett Fleming. Before retiring in 
2014, Leech led significant western Pennsylvania projects, including 
the Hulton Bridge, the Joe Montana Bridges, the Bloomfield Bridge, 
the Squirrel Hill Tunnel rehabilitation, and forensic evaluation of the 
Kinzua Viaduct collapse. Three Gannett Fleming engineers became 
Nationally Certified Tunnel Inspectors (NCTI) after passing a national 
certification program developed by the U.S. Department of Transpor-
tation’s Federal Highway Administration. Charles Grew, P.E., CxA, 
LEED Green Associate, NCTI; John Purdy, P.E., NCTI; and Jason 
Reisinger, P.E., ENV SP, NCTI, bring the firm’s total to 15 certified 
inspectors.

Dan Villhauer, P.E., LEED AP Steven D. Parse, P.E., CPMSMRobert Goossens, CxA, 
LEED AP

Kenneth A. Koch, P.E., CEMPeter Turton, P.E.Patrick Covil, P.E., CFM, 
LEED AP

Davis Chau, P.E., LEED Green 
Associate

Derek Marshall, P.E., LEED AP
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profile

Founded in 1887, Stockholm, Sweden-based project development and 
construction firm Skanska AB primarily serves markets in the Nor-
dic region, Europe, and North America. In North America, Skanska 
USA reported total revenue of $7.1 billion in 2015 — one third of 
the company’s global revenue. With about 11,000 employees across 
the country, including civil and structural engineers, Skanska USA 
has completed projects in almost all 50 states, Washington, D.C., and 
Puerto Rico. 

Richard Cavallaro, president and CEO of Skanska USA and one of 
nine members of Skanska AB’s senior executive team responsible 
for Skanska’s global operations, joined the company 20 years ago as 
a senior estimator. He has more than 30 years of experience in the 
construction industry and is credited with leading Skanska USA’s foot-
print expansion beyond the Northeast, Southeast, and Southwest to the 
Pacific Northwest and Northern California.

In the following Q&A, Cavallaro offers his perspective on the com-
pany’s growth, its extensive capabilities, and industry trends.

Civil + Structural Engineer (C+S): Briefly, what is Skanska’s history 
in the United States?

Cavallaro: Skanska USA has been headquartered in New York since 
1971, but our work in the U.S. goes back more than 100 years. Through 
strategic acquisition and our own organic growth, we’ve grown to be 
one of the nation’s leading construction and development firms. We 
have a history of building incredible and iconic projects in each of our 
markets, from the World Trade Center Oculus and Transportation Hub 
in New York to the EXPO Light Rail Line in Los Angeles. Across the 
country, we build bridges and tunnels, highways and airports, hospitals, 
data centers, schools, hotels, and commercial buildings. Everything 
has an important role to play and a community it serves. It’s why we 
like to say we “Build What Matters.” 

C+S: What are some of the significant events and projects that have 
impacted Skanska’s growth and success in the U.S. market?

Cavallaro: We think that how we build is just as important as what we 
build. Everything we create has a lasting impact on the community it 
serves. So in that way, every project defines us and leads to our growth. 

The passage of public-private partnership (P3) legislation in multiple 

Richard Cavallaro joined Skanska in 1996 as a senior estimator, and rose up through 
the Civil division before being named president and CEO of that division in 2009. He 
became president and CEO of Skanska USA in 2015. Photo: Skanska USA

Cavallaro has more than 30 years of experience in the construction industry and is 
credited with leading Skanska USA’s footprint expansion. Photo: Skanska USA

Skanska USA: Pushing 
the envelope for lasting 

community benefits
President and CEO Richard Cavallaro cites broad design, 

construction, and development capabilities in company’s success.
By Bob Drake
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states has opened new opportunities for us to invest our capital and our 
ability to help bring much-needed infrastructure to cash-strapped mu-
nicipalities. We’re currently working on three P3 projects in the U.S. 
— including our biggest project ever, the redevelopment of LaGuardia 
Airport’s Terminal B. 

We’ve also taken a proactive stance on green building, bringing it into 
every aspect of our business. Sustainable building is a movement that 
is growing fast and we are growing with it, including taking an active 
role on new green standards like Envision, Well, and Net Zero building. 

When I think of projects that define us, I think of the Elizabeth River 
Tunnels in Virginia, another P3 that is redefining how people get to and 
from work and around their communities. And although it was a while 
ago, our redevelopment of Boston Logan Airport was the first aviation 
project in the country to be LEED certified — that sparked a movement 
in that sector to make airports greener.  

I also think of projects like MetLife Stadium in New Jersey, where the 
football Giants and Jets play, which allowed the NFL to host the first-
ever outdoor cold-weather Super Bowl. At Methodist Hospital in San 
Antonio, we have been at work on various projects there for nearly a 
decade and are currently completing a children’s hospital that will have 
an immeasurable impact on families.

A more recent development is the launch of our commercial devel-
opment business six years ago. Since then, we’ve built some of the 
most sought-after offices in the country because tenants and investors 

know how well-made and efficient they are and redefining what a work 
environment can be. 

This is all a testament to what we believe is the right way to build and 
develop: safely, ethically, and sustainably, leaving behind a project that 
will benefit communities for years to come. It defines who we are as a 
company.

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

Cavallaro: We integrate and leverage the strengths of our two con-
struction units (Building and Civil) and our two development units 
(Commercial and Infrastructure) in the U.S. to pursue projects at which 
we know we can succeed and will deliver maximum value to our cus-
tomers and clients. Along with our innovation, design, estimating, and 
financing capabilities, we can build just about anything out there — 
and it’s the depth and breadth of that talent we tap into that allows us 
to be so successful.

Our Senior Leadership Team includes leaders from our Sustainability, 
Ethics, Safety, and Environmental areas who support our business to 
ensure consistency and high level of performance across the U.S. That 
supports our vision of making sure how we build is as important as 
what we build. 

Skanska’s largest project ever is the redevelopment of New York City’s LaGuardia 
Airport Terminal B, which is a $4 billion project to finance, design, construct, operate, 
and maintain the terminal. Image: LaGuardia Gateway Partners
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Geographically, we have more than 30 offices across the country with 
nearly 11,000 employees — including four cities (Boston; Washington, 
D.C.; Houston; and Seattle) where we do commercial development. 
We’re always looking for great people to help us expand our capabili-
ties and push the envelope of what is possible. 

C+S: Skanska is perhaps known primarily as a construction firm, but 
what is the extent of the company’s in-house civil and structural engi-
neering capability and how do you see that capability changing? What 
factors are driving any changes (or no changes)?

Cavallaro: We have some of the most talented engineers in the 
business working for Skanska, engineering construction solutions to 
extremely complicated projects. My current favorite is the Bayonne 
Bridge, which we are building for the Port Authority of New York and 
New Jersey. The original bridge was built in 1928, and the roadway is 
too low to the water to get the taller “super cargo” ships underneath. 
We are building a roadway above the original, over live traffic, and 
then we will tear down the lower roadway. We’ve had to address things 
like the slope of the approaches and the grade of the roadway and still 
get everything raised up to the right height. It’s a marvel of engineering 
that — to my knowledge — has never been done before. I think it’s that 
kind of envelope-pushing that our people do best and we will continue 
to do well into the future.

We’re also seeing the rise of alternative delivery methods across our 
business — design-build, lean, integrated project delivery, etc. The 
common theme among them all is collaboration and understanding of 
the total delivery process. As a result, engineers on our staff play an 
ever-increasing role in projects, helping to not only do the traditional 
construction tasks that have come with their roles, but also being key 
players in helping to generate innovative construction approaches and 
designs to ensure successful projects for our customers.

In the Midwest, we have an in-house 200+ person engineering group, 
PCI Skanska, that provides electrical, mechanical, and structural engi-
neering services to clients primarily in the power, manufacturing, and 
industrial sectors.    

C+S: What overarching trends are you seeing in building and infra-
structure design and construction in the United States?

Cavallaro: Two things have captured my attention in our industry as a 
whole, and that’s safety and innovation. 

Some people think safety is costly or that injuries are a fact of life on 
a job site. That’s just not true. The safest projects run without inter-
ruption, are delivered on time, on budget, and are top notch. Safety 
also takes planning, and when you plan well you can execute well. We 
work safely or we don’t work at all. And every one of our employees 
is empowered to stop work on a job site if they notice something un-
safe. We believe deeply — and it’s my number one concern — that we 
send every worker home every night the same way they came in that 
morning. We want the world to not think of our industry as inherently 

Skanska Koch, as a member of a joint venture, was awarded a $245 million design-
build contract by the Massachusetts Department of Transportation for 

the Fore River Bridge Replacement. Photo: Skanska USA

The 6.6-mile Exposition Light Rail Transit Phase 2 design-build project extended the 
Expo light rail line from Culver City to Santa Monica, Calif. The scope of work included 

14 miles of track as well as five at-grade stations and two aerial stations. 
Photo: Skanska USA
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dangerous. To truly get there, we want owners to demand injury- and 
incident-free work.

What excites me about our industry is innovation, which is driving 
so much of what we do as a company right now. It’s the first time in 
my career that I can point to technology as leading the way to better 
and more efficient projects. Whether we’re using Building Information 
Modeling (BIM) to design a complicated structure or specialized apps 
to monitor noise and dust levels, technology and innovation are mak-
ing what we do so exciting and more cost efficient. 

We’re partnering with outside companies to push the needle on inno-
vation, too. For example, we have a collaboration with Autodesk to 
develop new BIM technologies for our job sites. We are testing things 
like Real Time Location Sensors (RTLS) that give us data on every-
thing from how workers are moving around a site to whether someone 
has a health emergency. It’s quite amazing and I’m excited to see where 
it all takes us. 

At one of our commercial real estate developments in Seattle, we also 
partnered with Microsoft HoloLens to create the first-ever, virtual leas-
ing center. The HoloLens experience allows prospective office tenants 
to take a holographic tour of the space, literally bringing it to life so 
they can see how their new office would look.

C+S: What do you see happening in the United States regarding 
public-private partnerships (P3s) and how is Skanska involved?

Cavallaro: Clearly, the United States is in need of a massive invest-
ment to rebuild our crumbling infrastructure — our roads, bridges, 
tunnels, and more. In its “Report Card for America’s Infrastructure” 
in 2013, the American Society of Civil Engineers (ASCE) gave the 
nation a cumulative GPA of “D+” for infrastructure and estimated that 
the total price tag for the necessary investment to fix the problem was 
$3.6 trillion; $1.8 trillion was needed in surface transportation projects 
by 2020 just to maintain a state of good repair. That’s an unacceptable 
state of affairs and it comes with a huge price tag to fix the problem. 

While there’s little public money to pay for these projects — and no 
one wants their taxes raised — there is plenty of private money on the 
sidelines waiting to be invested through P3s. P3s deliver cost certainty, 
schedule certainty, and shift financial risk away from the taxpayer. 
While it can’t solve the problem alone, we see it as a terrific win for 
everyone. 

We are encouraged by the White House’s recent effort to increase 
private-sector participation in public infrastructure projects through 
the signing of the new transportation bill, which includes more than 
$207 billion for transportation projects, and Build America (www.
transportation.gov/buildamerica), a government-wide initiative to in-
crease collaborative infrastructure investment and economic growth. 
Thirty-three states and the District of Columbia have enacted laws 
enabling P3s for transportation infrastructure. This should encourage 
more activity at the local level, where plans to deal with roads and 
bridges in need of repair or upgrade have been on hold. 

Skanska has completed more than 30 P3 projects around the world in 
the last 20 years. We currently have three P3 projects currently under-
way in the United States:  

• The I-4 Ultimate project involves rebuilding and widening 21 miles of 
Interstate 4 and is the biggest construction project under development 
in Central Florida today, as well as one of the biggest civil construction 
projects taking place in the United States. At $2.3 billion, it’s a six-year 
project that will transform the region, improve the local economy, and 
enhance livability for everyone. 

• The Elizabeth River Tunnels (ERT) project is a $2.1 billion design-build 
project that we are financing, and will operate and maintain, including 
a new two-lane tunnel adjacent to the existing Midtown Tunnel, main-
tenance and safety improvements, and extending the MLK Freeway 
to provide a direct, high-speed connection between U.S. 58 and the 
Midtown Tunnel and I-264 and the Downtown Tunnel. 

• As part of LaGuardia Gateway Partners, we are the construction partner 
on the redevelopment of New York City’s LaGuardia Airport Terminal B, 
which is a $4 billion project to finance, design, construct, operate, and 
maintain the terminal. It also includes associated infrastructure work, a 
central entrance hall, and a lease agreement valid through 2050. It is 
Skanska’s largest project ever. 

C+S: What are the “Centers of Excellence” and how do they impact 
Skanska’s business and expertise?

Cavallaro: Because Skanska has particular strengths in the health 
care, aviation, education, commercial, mission critical, life sciences, 
and power and energy markets, we have created Centers of Excellence 
(COE) in these sectors. 

Building successfully — a win for all stakeholders — takes specific 
knowledge beyond just knowing how to put a building up. Knowing 
the ins and outs of specific environments like hospitals, airports, data 
centers, and energy plants is critical. Our COEs bring a deep level 
of expertise to these projects and provide specific knowledge that is 
paired with our local teams’ regional expertise, creating a combination 
that will ensure a successful project. 

Each Center of Excellence and its leadership is brought into key pur-
suits as early as possible — including at the bid or proposal stage — to 
make sure we’re conveying recommendations and ideas that can make 
their project better. We help the customer maximize their budget and 
design and make sure the project serves its audience well for many 
years to come. It’s been highly successful and we’ve won a lot of work 
with the COEs’ guidance and wisdom.  

C+S: Within the last few years, how has technology impacted your 
operations, service offerings, and staffing?

Cavallaro: As I mentioned earlier, the innovation that’s happening in 
our industry is so exciting. And it’s more than just things like laser 
scanners or drones that are driving the discovery; it’s also innovation 
in our processes, like project delivery methods. We’re turning to LEAN 
construction more and more — which is a process of how a team can 
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work together to envision and create a project — that seeks to elimi-
nate waste, accelerate the timeline, and produce projects that exceed 
expectations. 

We’ve also developed our own apps, like our InSite Monitor, which 
keeps tabs on dust, noise, and vibration on a project site. We’ve used 
it successfully at Chris Evert Hospital in Florida to help minimize the 
impact of construction on hospital patients.

C+S: Briefly, what was your path to your current position as president 
and CEO at Skanska?

Cavallaro: I’m a born and bred New Yorker and have lived here all my 
life. I have a bachelor’s degree in mechanical engineering from City 
College of New York and have spent my entire career in the construc-
tion industry — more than 30 years. I joined Skanska in 1996 as a 
senior estimator, and rose up through the Civil division before being 
named president and CEO of that division in 2009. I became president 
and CEO of our U.S. operations in 2015. 

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

Cavallaro: It’s an exciting time for the construction industry and I am 
happy to see it continuing to evolve to look more and more like the cus-
tomers and communities for whom we build. We have a commitment 
to diversity and inclusion in our company because we believe varying 
experiences and viewpoints make us stronger and more innovative. 

We are also proud to continue to bring in top talent from other indus-
tries like finance, tech, and manufacturing to help us better understand 
our customers and bring them more diverse and innovative solutions. 

We have our challenges, like any industry, but we also have incredible 
opportunities to have a positive impact on our world and what we leave 
behind for future generations.

The 1.5-acre Ascend Amphitheater is one component of riverfront redevelopment for 
the City of Nashville. The project exceeded its original goal of LEED Silver certification 
by achieving LEED Gold. Photo: Skanska USA
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Most city leaders would agree that sustainability is a laudable goal. 
Yet for a term that suggests longevity and benefits for the long haul, it’s 
also an idea that calls for a broad perspective. 

Urban sustainability isn’t simply a catchphrase. Nor is it limited to 
“green” efforts. A more valuable view of sustainability looks holisti-
cally across all the things that define a successful city. In this way, in-
frastructure can be seen as a driver for multiple sustainability benefits. 

The very idea of being a sustainable city suggests that city leaders have 
anticipated that development in one area will seed further growth all 
around it. In other words, building toward one sustainability goal will 
bring others with it. The measures of sustainability connect to each 
other and to city life. Even one success in this web of sustainable quali-
ties can produce gains that ripple across the urban landscape. As soon 

as you start looking for the connections, you will see the impact carry-
ing through in some unexpected ways. 

The Arcadis Sustainable Cities Index was developed as a ranking 
of 100 global cities to bring key components of urban sustainability 
together, revealing our cities’ strengths and areas for improvement. 
The report groups its 32 indicators into three categories (see Figure 1): 
People (quality of life), Planet (environment), and Profit (prosperity). 

The following review of the 2016 index points to how cities that 
achieve goals in one area often enjoy additional benefits that feed into 
the economy, the environment, and quality of life. These examples also 
provide insight into how the work of engineers and planners can ignite 
the spark for future sustainability — and indeed how they can position 
their efforts as drivers to achieve sustainability far beyond the footprint 
of an individual project.

1. Sustainability driver: Environmental remediation and regenera-
tion of developed sites
Connected benefits:
• Health
• Economic development

Old-style manufacturing left its mark in many cities across the country. 
In some cases, especially those involving now-defunct companies, the 
legacy is not simply the waste itself or even the liability no one will 
claim, but the pride and prosperity of once-thriving neighborhoods. On 

FIRMS IN FOCUS 

Five ways 
sustainable cities succeed

Arcadis Sustainable Cities Index provides insight into 
how the work of engineers and planners can ignite 

the spark for future sustainability.
By Peter Glus, P.E.

The Belmar Urban Center, located in a suburb of Denver, is considered one of the 
most successful greyfield redevelopments and brownfield remediation efforts to date.
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Figure 1: The Arcadis Sustainable Cities Index groups 32 indicators into three 
categories — People, Planet, and Profit.
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the other hand, remediating this land can jump-start the opposite 
effect. Clean-up restores land to value both as real estate and as 
renewed economic vitality. 

For instance, the Belmar Urban Center, located in a suburb of 
Denver, is considered one of the most successful greyfield rede-
velopments and brownfield remediation efforts to date, as well 
as a model for mixed-use development. Previous operations of 
a 100-acre mall property that had deteriorated in the 1990s had 
left behind an environmental legacy that had to be safely and 
effectively managed in order to resuscitate the site, delivering 
a once-again vibrant resource for the community. Today, the re-
development has increased community property values, adding 
more than 12,000 jobs, $17 million in annual tax revenue, and 
$200 million in annual retail sales. Testimony to the success of the 
redevelopment, Belmar was sold in 2015 to a private developer 
for close to $300 million.

2. Sustainability driver: Affordability
Connected benefits: 
• Economic development
• Ease of doing business
• Work-life balance
• Education

Maintaining economic diversity is not only healthy for a city; 
it underpins the entire economic structure and prospects for the 
future. Yet cities on the rise often struggle when their own success 
prices out the very people who made the city desirable to begin 
with. It’s become a classic scenario — a city does well, neighbor-
hoods gentrify, and soon lower-income residents who support the 
local economy can no longer afford to stay. Companies have a 
harder time attracting and keeping talent. 

Projects that enhance affordability aren’t just an investment in 
real estate — they are an investment in the social and economic 
diversity that makes a city tick. New York, Los Angeles, and Chi-
cago all have initiatives to increase the minimum wage rate and 
provide affordable housing options as part of their sustainability 
plans. New York also launched a free pre-k program recently by 
implementing policies and an aggressive facilities development 
and teacher recruiting effort to offer early childhood education 
for all, regardless of income. Since New York’s Pre-K For All 
push, Seattle and Philadelphia are also planning similar programs. 
Access to pre-k has been linked to improved literacy rates that 
extend into future academic life. 

3. Sustainability driver: Public transit systems
Connected benefits: 
• Economic development
• Ease of doing business
• Tourism

More than half the world’s population now live in urban areas. By 
2050, an estimated 70 percent of us will live in cities. When trans-
portation infrastructure fails to keep pace with growth, highway 
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congestion becomes a drag on mobility, quality of life, and economic 
vitality for both cities and surrounding regions. Cities therefore look 
to public transit and rail expansion programs to reduce traffic in and 
around urban areas. 

With highways, airports, and rail networks already operating at ca-
pacity, it’s no secret that California’s infrastructure has not been able 
to keep pace with the increase in population, tourism, and economic 
growth. Federal, state, and city authorities are addressing both existing 
demand and future growth needs with modernization and expansion 
programs. As part of the effort, the California High Speed Rail Author-
ity is planning, designing, and building a high-speed rail link from Los 
Angeles to San Francisco — the first system of its kind in the U.S. 
The rail link will connect the mega regions of the state, boosting the 
economy in the area while preserving agricultural and protective lands.

Upon completion, this project will reduce greenhouse gas emissions, 
contribute to economic development, and create thousands of jobs. In 
its first year of operation, the rail system is expected to replace 31,000 
passenger vehicles and reduce CO2 emissions by 68,000 tons through 
its electrification program. 

4. Sustainability driver: Coastal resiliency
Connected benefits:
• Green space
• Economic development

When Superstorm Sandy slammed into New York City in 2012, the 
massive storm surge, wind, and rain caused massive damage and flood-
ing, closing businesses, Wall Street, and schools; disabling medical 
facilities, sanitation, and public transportation; and bringing down vital 
telecommunications needed in times of emergency. 

And the problem is only expected to worsen. According to a report 
from the Organisation for Economic Co-operation and Development 
(OECD) Studies on Water, by 2050, nearly 20 percent of the world’s 
population will live at risk from floods. Flooding also impacts urban 
economies. Even without factoring in possible effects of climate 
change, the economic value of assets at risk from flooding is expected 
to increase to approximately $45 trillion by 2050, a 340 percent in-
crease from 2010 levels. 

For New York, Sandy had the positive effect of galvanizing city leader-
ship to respond with planning, policy, and infrastructure to address sea 
level rise and the threat of massive storms. One far-reaching initiative 
is the East Side Coastal Resiliency Project, combining elevated flood 
protection with green space to provide extra flood resilience to lower 
Manhattan, from Montgomery Street to the northern end of Battery 
Park City, while improving access to the waterfront and enhancing 
public spaces in the community. 

New York also has future disaster plans to prioritize the most vulner-
able and most critical systems, restoring hospitals, transit, and commu-
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The two most effective ways to engage a business audience are im-
proving thought leadership and using a multichannel message strategy, 
according to marketing research firm Marketing Sherpa (www.market-
ingsherpa.com). In other words, have something valuable to say and 
say it consistently via several methods. 

These are proven strategies that firms in the A/E/C and environmental 
consulting industries are perfectly positioned to use to become visible 
leaders in their markets and better integrate their marketing and busi-
ness development. Yet too many firms remain focused on parroting out 
projects won and people promoted instead. And, unless you’ve just 

FIRMS IN FOCUS 

Integrated marketing and 
business development

Engage clients with thought leadership 
and multichannel messages.

By Rich Friedman

nications quickly. Addressing the city’s social and economic resiliency 
is integral to the larger goal of helping New York City to withstand and 
recover from major weather events and sea level rise. 

In the end, projects that combine resiliency with green spaces and 
development projects serve to improve city life while increasing resil-
ience for the future.

5. Sustainability driver: Water reuse and diversification
Connected benefits:
• Drinking water security and resilience
• Economic development
• Tourism

The combination of urbanization and the whims of nature have put 
extreme pressures on many water supplies. Continued drought in the 
West could become a limiting factor for growth as competition intensi-
fies for water use, from drinking water to agricultural uses to recreation 
and industry. 

Fortunately, infrastructure development is making a difference that 
will have long-lasting effects. The City of El Paso, Texas, lies in an 
arid, desert region on the Rio Grande River that creates part of the 
border between the United States and Mexico. The nearest reservoir on 
this stretch of the Rio Grande is the Elephant Butte reservoir, which is 
shared by Texas and New Mexico, with a significant portion of the wa-
ter rights allocated to agricultural users for irrigation.  Since 2011, the 
reservoir has been nearly empty (at less than 10 percent capacity) and 
it is estimated that more than 20 years of above average flows from the 
mountains would be required to restore the reservoir to its full capacity.

As population increases and the surface water supply remains unreli-
able, the city is committed to increasing the use of more sustainable 
supplies. Consequently, El Paso Water Utilities (EPWU) is developing 
a direct potable reuse (DPR) project to recycle 10 million gallons per 
day (mgd) of treated secondary clarifier wastewater effluent to supple-
ment the city’s current drinking water supplies. Unlike other potable 
reuse facilities in the United States, which return the drinking water 

to a treatment plant or blend with other raw water sources, EPWU’s 
Advanced Water Purification Facility (AWPF) will use a direct-to-
distribution approach, with the purified water flowing directly into the 
drinking water distribution system. Upon completion, the AWPF will 
be only the second true DPR plant worldwide.

Projects that increase water supply reliability provide cities with more 
than just drinking water. Today, more corporations need assurance that 
water supply will meet their needs now and in the future. Building 
water supply capacity and diversity puts cities in a better position to 
attract new businesses and jobs. 

Conclusion
While each city has its own challenges and sustainability goals, all 
can enjoy multiple successes from sustainability initiatives. And as 
planners and engineers, a holistic approach that connects the dots of 
sustainability benefits will further propel cities toward improved eco-
nomic prosperity, environmental sustainability, and quality of life. As 
final proof, the Sustainable Cities Index points to the cities that have 
leveraged their projects as selling points, positioning their cities as at-
tractive places to live, work, and invest. 

However, reaching these goals takes vision and even political will. It’s 
often easier to plan as a reaction to an issue than to build proactively 
with an eye toward future needs. For cities with an expanding popu-
lation and aging infrastructure, proactive measures are imperative to 
attract and retain residents, businesses, and investors. Balancing the 
immediate needs of people today without compromising the needs of 
tomorrow is at the heart of being a sustainable city.

PETER GLUS, P.E., serves as Arcadis’ city executive for New York City, where he 
manages large-scale water, resiliency, and environmental projects.

Download the 2016 Arcadis Sustainable Cities Index at www.arcadis.
com/en/global/our-perspectives/sustainable-cities-index-2016. 

www.arcadis.com/en/global/our-perspectives/sustainable-cities-index-2016
www.marketingsherpa.com
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hired the world’s foremost expert on health care design or geothermal 
engineering, clients aren’t listening much anymore. 
 
Many firms fail to capitalize because they can’t seem to get out of their 
own way. It happens in three ways: they don’t understand what these 
strategies actually entail, they don’t understand the ROI, or they fail in 
the execution. (Sometimes, it’s all three.)

Thought leadership made simple 
To boil it down, thought leadership is born in the intersection between 
what keeps your clients up at night and the value you bring as archi-
tects, engineers, or environmental consultants. It’s sharing your exper-
tise, your experience, and your stands on important questions in a way 
that is useful to your market and not self-serving. 

Content marketing is the multichannel way that you deliver those mes-
sages. Marketing firm HubSpot (www.hubspot.com) defines it as “a 
marketing program that centers on creating, publishing, and distribut-
ing content for your target audience to attract new customers.” It’s put-
ting your messages into the hands of your clients and potential clients 
on a regular basis. It’s how you start a deeper conversation with your 
market about what’s important to them, not about what is going on in 
your firm. It’s the reputation you build by offering actionable tips, case 
studies, best practices, advice, benchmarking data, and information 
related to the challenges your clients face every day. 

What do you focus on? That’s the easy part, though many firms over-
think it. You zero in on the questions your clients ask, the issues they 

deal with, the hot topics on their minds. You may need help to extract 
those ideas from your staff and massage them into consumable topics 
but, within an hour or two, you can easily elicit several years’ worth 
of topics. (If your principals and project managers don’t know what 
keeps your clients up at night, you have bigger problems than how to 
get interesting content out the door!)

Is it worth it?
These strategies work because there’s a deeper business case than 
simply building a more visible brand. It can create synergy between 
business development and marketing. All firms are constrained by the 
number of hours in the day to conduct business development calls/
meetings. Client acquisition requires that you rely on the market posi-
tion of your firm as an experienced expert. Content marketing enables 
that for you, 24/7, by doing the following:
• increasing and expanding your visibility;
• positioning the firm’s expertise in the market;
• differentiating you from the competition;
• starting conversations within your market;
• illustrating that you understand their universe;
• sending clear messages about who you are, what you do, and how you 

can help; 
• populating your website and improving search optimization; and
• generating leads.

There are valuable trickle-down benefits, too. When connected to a 
media outreach effort, your content goes straight to potential clients 
who may not be on your radar (or your firm on theirs). It can also help 

StormTrap® offers the industry’s best solutions for managing runoff, 

protecting waterways and improving the use of your property.

Our stormwater management systems reduce overall footprint, 

accommodate any site restraints, and lower overall costs. Whether your 

needs are detention, infiltration, water quality or rainwater harvesting, 

StormTrap has a design to meet your specific needs.  Find out more at www.
StormTrap.com.

Modular Concrete
Stormwater Management
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codify the message you send in all of your interactions with clients, 
from helping seller/doers have stronger sales conversations, to influ-
encing what’s on your website and in your proposals, cover letters, and 
marketing qualifications. It fosters deeper one-on-one conversations 
with clients.

Even more critical, creating an effective program forces necessary con-
versations that have the potential to transform the way you do business, 
if you let them. It forces you to examine internally what makes you 
different (hint: it’s typically not “quality” and “service”) and pushes 
you to think about how you communicate that. 

Strategize, start small, and succeed.
Using these strategies effectively takes work, but it doesn’t need to 
be as difficult as many firms make it. I get frustrated when I see firms 
try to tackle too much or assign their billable, technical staff to plan 
and develop their content — this can be a fatal mistake. (Consider 
that Mashable reports that 62 percent of businesses outsource content 
creation and B2B Marketing Insider reports only 44 percent have a 
documented strategy.)

Your subject-matter experts have valuable input, but they’re also the 
heart and soul of your firm’s client service and business development. 
They’re overloaded already and often don’t — or can’t — prioritize 
this activity. They resist because they see the opportunity cost of tying 
up hours that they could be working on billable activities or building 
relationships with their clients. And most don’t have the type of writing 
skills that today’s digital marketing environment demands.

To succeed, these programs need a champion, ideally a strong market-
ing, business development, or market-sector leader. Many firms have 
problems with goal-setting and accountability, so clear accountability 
for getting it done on a regular basis is a must. 

According to Marketing Sherpa’s Benchmark Survey, websites, email 
newsletters, webinars, case studies, articles, press releases, blogs, 
events, and social media are the most effective and most used chan-
nels. Rather than try to do it all, it’s smart to choose your top three, 
establish a clear plan, and create a sustainable content calendar before 
you jump in.

One model that works well, especially for those with limited market-
ing staff, is to collaborate with an outside strategist and a writer ex-
perienced in marketing and business writing for professional services 
firms. They can guide your planning and interview your subject-matter 
experts, clients, and others and develop content for your review. That 
saves time, money, and lost opportunities.

Every firm has a wealth of strong content just waiting to be tapped and 
packaged. Are you leveraging yours?
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analysis, public relations and positioning strategy, and business development 
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One of the most successful technologies used today to deter rainwater 
intrusion into a building’s exterior wall and protect its envelope is the 
rainscreen system. Introduced more than 20 years ago in the United 
States, rainscreen technology has continued to advance, along with its 
popularity among building owners who desire a “stylish raincoat” for 
their structures.

Walls with rainscreen systems tend to be more durable and are less 
prone to costly repairs resulting from water damage. In addition to 
water infiltration, rainscreen systems are also effective at managing air 
infiltration, negative wind pressures, heat transfer, and vapor transmis-
sion into and out of a building. The only real drawback to a rainscreen 
system is the added cost associated with its more complex design and 
installation, according to Michael Radigan, Western Specialty Contrac-
tors Building Façade - Rainscreen Division.

Numerous terms have been used in the past to describe rainscreen sys-
tems, which has caused some confusion as to what a rainscreen really 
is. According to Radigan, a rainscreen system is the attachment of an 
outer skin of rear-ventilated cladding to a new or existing building. The 
system is a form of double-wall construction that uses an outer layer 
to keep out the rain and an inner layer to provide thermal insulation, 
prevent excessive air leakage, and carry wind loading. Cladding that 
does not stand off from the wall sheathing to create a cavity is not 
considered a rainscreen, said Radigan. However, a masonry veneer can 
be called a rainscreen wall if it is ventilated.

“The purpose in using an insulation in the exterior cavity is this moves 
the dew point to outside the air/vapor barrier in rainscreen systems, 
virtually eliminating moisture from the interior wall construction, un-
like conventional construction,” he said. “This reduces the chance of 
mold developing within the interior wall. These systems are nicknamed 
‘healthy wall systems’ and increase the R-value due to the addition of 
an exterior insulation board within the cavity.”

The exposed outer layers of a rainscreen façade may consist of many 
different materials such as terra cotta, fiber cement, metal, glass fiber 
reinforced concrete, wood, fiberglass, and concrete, among others.

There are essentially three types of rainscreen systems available on the 
market today — vented, drained and vented, and pressure equalized.

Vented systems — This type of rainscreen cladding system is not 
recommended for buildings taller than four stories. It utilizes a warm 
cavity, and no ventilation, that is open only at the bottom. The warm 
cavity provides a dew point similar to the outside, thereby reducing the 
chance of moisture entering the system.

Drained and vented systems — This type of system is also not rec-
ommended for use on buildings taller than four stories to prevent a 
build-up of condensation. Not watertight, this system requires a cavity 
opening at the top and bottom that provides drainage and promotes 
convection ventilation. An overhang is generally used to protect the 
cavity from the elements.

Pressure equalized systems — This type of system allows for ventila-
tion openings large enough for air pressure to nearly equalize on both 
sides of the cladding. This type of system requires extensive design to 
balance the amount of air flowing into and out from behind the rain-
screen panels.

If a building is located in a relatively wet climate with an average an-
nual rainfall of 60 inches or more, it is a good candidate for a rainscreen 
system. In some cities, local building codes require a rainscreen system.

In general, most structures could benefit from a rainscreen system, 
which provides greater durability and moisture protection to an other-
wise ordinary wall. A compromise in a rainscreen system will result in 
far less damage than a wall facing the elements without one, according 
to Radigan.

However, rainscreen systems can be complex, so facility managers 
or owners should work with a reputable specialty contractor that is 
experienced in rainscreen system installation.

Rainscreen systems provide greater durability and moisture protection to walls.

Rainscreen systems provide moisture protection, 
extra insulation to building façades.

Healthy walls

Information provided by Western Specialty Contractors Building Façade - 
Rainscreen Division (www.westernspecialtycontractors.com/projects/services/
western-facades).  

www.westernspecialtycontractors.com/projects/services/western-facades
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Since no two projects are alike, virtually every seismic expansion joint cover 

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

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

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

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

call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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I-75 South Metro Express Lanes, GA

To expedite this project while optimizing 
design and reducing costs, GDOT is using 
the design-build project delivery method.  

The Reinforced Earth Company was selected 
to provide 18 Mechanically Stabilized Earth 

(MSE) Reinforced Earth® wall structures 
totally nearly 98,000 square feet of facing.

1-800-446-5700

Veteran’s Expressway, FL

To avoid installing deep sheet pile walls a 
customized design of the wall section was 
developed, using less space and requiring 

less excavation.  Where supported excavation 
was still required a considerably lower 

height, less expensive soldier pil and lagging 
walls were intalled. 

I-29/US 275 Interchange, IO

RECo is proud to be involved in the Council 
Bluffs Interstate System (CBIS) Improvement 

Program by providing several large MSE walls 
for abutments and ramps in the vicinity of 
the I-29/US 275 Interchange and Mosquito 

Creek.  The CBIS program is designed to 
accomodate a growing area.
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With expanding student populations across the United States and 
aging facilities, many schools are undergoing renovations. One such 
facility is Fairfield High School in Fairfield, Iowa. Built in 1939, it 
currently enrolls more than 550 students.

The school received a new three-story addition in June 2014. This 
expansion included four new science classrooms, a new auto shop, 
wrestling room, common areas, stairwells, and an elevator for ADA 
accessibility. Adding on to a 75-year-old facility presented challenges, 
especially when the soil is composed of clay and sand. The site also 
had limited clearances for large equipment, which hindered the 
foundation solutions available to combat the loose soil composition.

As the general contractor for the school prepared to add on to the 
facility, the design engineer onsite discovered that the soils lacked the 
load bearing capacity to complete the addition. After reviewing the 
location, the design engineer contacted Structural Anchor Supply in 
Osseo, Minn., and requested help with this large project. 

Structural Anchor Supply, a Hubbell Power Systems distributor for 
CHANCE Helical Piles, recommended Stumpf Construction Services, 
one of its CHANCE Certified Installers. Stumpf Construction 
Services, in Riverside, Iowa, is a general contractor that specializes 
in structural and waterproofing issues. This family-owned, third-
generation company has been in business for 40 years.

Structures built on soils that consist of clay and sand create several 
challenges, including clay that swells during high-moisture conditions 
and shrinks when in a drought season and loose sandy soils that 
typically fail to support heavy loads.

Furthermore, the foundation solution had to follow a tight deadline to 
not delay the remaining construction. Therefore, traditional solutions, 
such as concrete and driven piles, would not work because of the lead 
time and higher cost.

“Apex Structural felt that helical piles were the best solution — 
considering time, limited access, and budget constraints,” said Chad 
Stumpf, vice president of Stumpf Construction Services.

The CHANCE Helical Pile Foundation System provides the 
performance of concrete without the lead time, and eliminates the 
drawbacks of driven piles and drilled shafts. Overall, helical piles 
are a segmented deep foundation system with helical bearing plates 
welded to a central shaft. The load is transferred from the shaft to the 
soil through the bearing plates. 

The piles were chosen for Fairfield High School due to their true 
helical shape, which allows them to screw into the soil with minimal 
disturbance instead of auguring through the soil. Also, the piles 
require smaller installation equipment, which makes them ideal for 
construction sites with limited clearances. Construction activity on 
the site made the work area tight, but with the helical piles, Stumpf 
Construction Services was able to access the tight installation areas. 

“It would have been difficult and significantly more expensive to 
pour a foundation under the existing footing with a good possibility 
of compromising the existing structure, and it would’ve taken 
longer,” Stumpf said. “Also, the design engineer wanted to minimize 
vibration, considering that the new footer had to go right against 
the existing structure. Helical pile technology is a preferred deep 
foundation solution when adding on to an existing structure.”

CHANCE Helical Piles were also selected for the Fairfield High 
School project because they provide fast installation with immediate 
loading. It is a pre-engineered system, which is easy to use in limited 
access sites and weak surface soils. Helical pile installation minimizes 
soil disturbance and does not produce vibration. 

The Stumpf Construction Services crew installed 22, SS5 Helical 
Piles with a 10-12-14 helix configuration in an ‘L’ shape along the 
existing buildings. Extensions were added to reach the required 
torque of 40 kips at depths between 18 feet and 21 feet.

“We used a small track excavator to drive the helical piles in at a 
slight angle next to the existing footing,” Stumpf said. “The design 
called for a grade beam, so we cut off the extension rods and put 
bearing caps on them.” 

The installation was scheduled for three days, but it only took one 
day to complete. They were on time and at budget without disrupting 
the remaining construction schedule. This was a crucial element 
because construction had to be completed prior to students returning 
in August 2014 for the new school year.  

Helical pile foundation system enables 
high school addition on weak soils.

Expanding aging facilities

Stumpf Construction Services used a small track excavator to drive 22 helical piles 
in at a slight angle next to the existing footing. Extensions were added to reach the 

required torque of 40 kips at depths between 18 feet and 21 feet.

Information provided by CHANCE Helical Piles (www.abchance.com).  

www.abchance.com
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The new Clamart Sports Centre near Paris, France, is “an authentic 
city of sports” with a shape designed to follow the curves of the 
landscape. The design work was based on the definition of the 
architectural concept by Gaétan Morales and his team from Gaëtan 

Le Penhuel architect agency. The technical solution linked the façade 
and roof together in a continuous structure. The sports complex 
includes a gym, a martial arts dōjō, a track and field area, and a tennis 
court — all in one floor.

“This project is really exceptional, not just because of its size but also 
because of its shape,” said Antoine Roux, from the Clamart project’s 
engineering contractor Charpente Concept. “With its curves, unusual 
dimensions, and wide opening in the roof for the track and field area, 
very few pieces of wood used were identical.”

Due to its complex geometry, the roof and framework design of 
the Clamart Sports Centre posed advanced technical and aesthetic 
challenges, such as the double curve in certain areas of the roof. 

Prefabricated wood products fulfilled 
an ambitious architectural vision.

Urban sports center with 
unforeseen curves

Kerto LVL rafters covered a 5,200-square-meter area of the building’s frame and roof 
structure. Due to the unusual dimensions of the sports complex, very few of the wood 

pieces used were identical. Photo: copyright Sergio Grazia

The roof and framework design of the sport complex posed technical and aesthetic 
challenges. As a solution, Metsä Wood’s Kerto LVL replaced glulam, which is generally 
used for long curved beams.
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The high connection strength of cross-bonded Kerto-Q was found to reduce the 
amount of required connectors — and thus the size of the steel plates.
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Information provided by Metsä Wood (www.metsawood.com).  

Metsä Wood’s Kerto laminated veneer lumber (LVL) 
replaced glulam, which is generally used for building 
long curved beams.

Extensive 3D design work 
In line with the local authority’s wishes, a primary 
architectural objective for the Clamart Sports Centre 
was to recreate a link between two highly contrasting 
urban environments — a residential zone of detached 
houses and a district of tower blocks. The entire building 
was sized and designed in 3D, taking 3,000 hours of 
design work and producing the 4,000 construction 
drawings that can now be reused at different scales.

“We discussed structural efficiency and produced 
analyses with our modeling and calculation systems to 
identify the most appropriate solution,” said Gontran 
Dufour, an associate director and joint managing 
partner of VS-A design office. “In particular, we worked 
extensively on the layout. All the design process was 
done in 3D, which was necessary due to the complex 
shape of the building.”

“The 3D modeling process enabled us to export 
information about the elements to be used for [the] 
manufacturing process,” said Cedric Roux, manager of 
the contractor, Poulingue Design Office.

Combining a strong frame with a curved 
structure
Innovative use of Kerto LVL enabled the widest possible 
freedom of curvature to support the architectural vision 
of the complex. Metsä Wood’s delivery consisted of 
Kerto LVL rafters for the building’s frame and roof 
structure, covering an area of 5,200 square meters.

This material choice enabled greater architectural 
liberty, allowing wide spans and optimizing the wooden 
structure itself. The form of the beams in turn enabled 
optimizing the material as much as possible and precise 
cutting limited waste.

Since the geometry of the wooden roof structure is 
extremely complex, the main challenge was to ensure 
that the elements supported the loads imposed by the 
shape of the roof. The stability of the building was 
achieved by a grillage frame structure made of Kerto 
LVL beams. The structure transfers the loads from 
roofing, while delivering the desired architectural form. 
Certain areas in the structure were reinforced in order 
to optimize the cross sections and reduce the material 
cost of the diagonals. 

In the Clamart project, the high connection strength 
of cross-bonded Kerto-Q was found to reduce the 
amount of required connectors and thus the size of the 
steel plates. All of this allowed significant savings for 
the builder, both in terms of material and time. The 

mechanical properties of Kerto Q LVL, notably the cross veneers, also improved 
the resistance of fasteners. The hollow cavity of the beams was used to hide most of 
the steel plates and embedded metal fasteners such as brackets, bolts, and dowels.
The engineering office designed high-performance steel assemblies suited to 
Kerto LVL, which for the most part were invisible. Detailed design work enabled 
structural engineers to erect the huge spans easily to their place in the structure.

p. 760.433.7640 Info@BioCleanEnvironmental.com
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The Kraken membrane filter is a ‘verified’ success. This 

stormwater system is the newest technology to join 

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

lot of recognition. In January 2016, the system received 

written verification from NJCAT and approval by NJDEP.   

A New Approved Standard
In Stormwater Filtration

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

No clogging or loss of flow capacity 
after 434 pounds of sediment loading
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The Irvine Ranch Water District (IRWD) and Advanced Microgrid 
Solutions (AMS) announced a public-private partnership to install the 
largest network of energy storage systems at a public water agency 
in the United States. The grid support project will enable the public 
water agency to store energy, making it available to reduce demand 
from the grid when requested by the utility without interrupting water 
treatment operations and reducing the need for additional supply 
from fossil fuel generation in a region challenged by the closure of 
the San Onofre Nuclear Generating Station.
 
This partnership puts IRWD at the forefront of addressing one of 
California’s great environmental challenges — the water-energy 
nexus. Water and energy use are inextricably intertwined — the 
pumping, treatment, and distribution of water requires significant 
amounts of electricity. Public water agencies are aggressively 
exploring how best to smooth high energy demands, decrease costs, 
and reduce their carbon footprints.

The system will provide IRWD cost savings of more than $500,000 
per year, help stabilize and balance demand on the strapped 
Southern California electrical grid, and ultimately advance IRWD’s 
sustainability efforts. 

“Our agency has stepped forward with an innovative solution 
designed to protect customers while helping to reduce and better 
balance Southern California’s energy demands,” said Mary Aileen 
Matheis, IRWD board president. “This battery storage system — the 
largest in the nation — provides significant cost savings, enhanced 
grid stability, and contributes to reductions in greenhouse gas 
emissions and a smaller carbon footprint.”
 
“We’re proud to partner with IRWD on such an advanced, clean energy 
project,” said Susan Kennedy, CEO of AMS. “This energy storage 
system builds on IRWD’s sustainability and efficiency commitment, 
taking it to a new level in tackling the water-energy nexus.”

The 7-MW/34-MWh network will utilize Tesla batteries, installed at 
11 of IRWD’s largest and most energy-intensive facilities — including 
three water treatment and recycling plants, a deep aquifer treatment 
system, a groundwater desalter facility, and six high-energy pumping 
stations — as part of a major grid modernization project for Southern 
California Edison (SCE). The energy storage systems will be linked 
together as a network, providing IRWD facility managers real-time 

visibility and operational flexibility in responding to utility requests 
for demand reduction. 

According to the California Energy Commission, transportation and 
treatment of water, treatment and disposal of wastewater, and the 
energy used to heat and consume water account for nearly 20 percent 
of the total electricity and 30 percent of non-power plant-related 
natural gas consumed in California.

IRWD is already a national leader in sustainability and energy 
efficiency. In 2015, the district commissioned a study to examine 
the average amount of energy needed to transport, treat, and deliver 
water to customers on a per-unit basis (kWh/acre-foot). Each facility 
— a pump station or treatment plant, for example — has its own 
“Energy Intensity.” The study provides IRWD with a complete view 
of its water-energy footprint and will be used with the energy storage 
systems to reduce the district’s energy and carbon footprint while 
reducing costs by hundreds of thousands of dollars each year. This 
is the first instance of a public water agency actively commissioning 
such research.

The IRWD-AMS Project is supported by a 10-year power-purchase 
agreement with SCE. Under that agreement, AMS will design, finance, 
install, and operate energy storage systems at IRWD facilities and 
manage requests from SCE for load reduction at IRWD’s facilities 
when needed to balance the grid.

“Our utility-scale contracts make possible the realization of guaranteed 
savings and accomplishment for organizations — particularly public 
water agencies such as IRWD — with serious energy and emissions 
reduction goals,” Kennedy said.

Information provided by the Irvine Ranch Water District (www.irwd.com) and 
Advanced Microgrid Solutions (www.advmicrogrid.com).   

Irvine Ranch Water District and Advanced Microgrid Solutions 
partner on largest public water agency 

energy storage network in the U.S. 

Addressing California’s 
water-energy nexus
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French Development Enterprises, LLC (FDE) of North Billerica, 
Mass., Oldcastle Precast of Littleton, Colo., and GEI Consultants of 
Woburn, Mass., announced successful construction and assembly of 
the first prototype “French Dam” — a modular precast impoundment 
for construction and retrofit of hydroelectric dams, water control 
systems, and power houses. 

FDE’s patented technology for Rapid Dam Construction was funded 
for $1.7 million in January 2016 by the U.S. Department of Energy 
(DOE) under funding opportunity “Research and Development of 
Innovative Technologies for Low Impact Hydropower Development” 
and was further supported by a grant from the Massachusetts Clean 
Energy Center. 

“The French Dam will be a game changer for the Hydro industry,” 
said Bill French Sr., president of FDE. “It simply replaces traditional 
construction methods with offsite manufacturing and onsite 
installation, making the entire process just-in-time ready and weather 
independent.”

The 24-foot-long by 16-foot-high prototype, designed by GEI 
Consultants in cooperation with Oldcastle Precast, consists of six, 
27,000-pound concrete 8-foot by 8-foot blocks interconnected with 
each other forming one monolithic structure. Upon arriving from 
Oldcastle’s plant in Avon, Conn., the dam was assembled in less than 
3.5 hours.

“This technology for precast dams can significantly decrease time, 
reduce cost, and minimize risk of the civil stage of the construction 
process, making it more feasible and attractive to investors, 
developers, and dam owners,” said Lenny Lozinsky, executive vice 
president, FDE.

Construction of the prototype of the modular hydro dam came 
three months after the DOE released its Hydropower VISION 
report, which recommended modular approaches to new in-stream 
hydropower facilities. In its report, the DOE proposed a “suite of 
modular components for foundation, generation, and stream passage 
may be considered and fit together to meet site-specific parameters as 
well as environmental and power generation objectives.”

“We believe the French Dam has ultimate flexibility and includes 
a sophisticated and innovative approach, making it adaptable for 
almost every type of site conditions for construction of new and 
retrofit small/medium hydroelectric, water control systems, and 
power houses in the United States,” said Varoujan Hagopian, P.E., 
senior consultant, GEI Consultants.

“Precast concrete is one of world’s most functional and versatile 
building materials,” said Bob Kramer, vice president of marketing 
and product development, Oldcastle Precast. “Manufactured in a 
controlled environment gives you the end result of a cost-effective 
and reliable solution. It is exciting to see its application as an 
innovative technology in the construction of hydro dams.”

Information provided by French Development Enterprises, LLC (www.fdepower.
com); Oldcastle Precast (www.oldcastleprecast.com); and GEI Consultants 
(www.geiconsultants.com). 

The 24-foot-long by 16-foot-high prototype, designed by GEI Consultants in 
cooperation with Oldcastle Precast, consists of six, 27,000-pound concrete 8-foot by 

8-foot blocks interconnected with each other forming one monolithic structure.

Prototype of modular precast ‘French Dam’ completed.
Rapid dam construction
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Days after Hurricane Sandy hit the Atlantic Coast of the United States 
in 2012, coastal engineers with the U.S. Army Corps of Engineers, 
New York District were walking the beaches to see the damages. One 
of them was on a New Jersey beach and was stunned to see a house 
completely demolished nearby a house that looked like it was barely 
touched by Sandy’s force.  

Why was this? It’s because the house that was still standing was on 
a beach that previously received beach nourishment and dunes from 
the Army Corps. 

Other projects the Army Corps visited sent the same message. Beach 
nourishment and dunes are extremely important to reducing coastal 
damages after storms and hurricanes. In fact, post-Sandy analysis 
shows that the Army Corps’ beach nourishment projects in the states 
of New York and New Jersey saved an estimated $1.3 billion in 
avoided damages.

Now the Army Corps is taking these findings to improve future beach 
nourishment projects. 

Coastal mission
The Army Corps’ New York District is responsible for the coasts 
along New York City, Long Island, New York, and the New Jersey 
coast as far south as Manasquan. In addition, it’s responsible for the 
portions of the Passaic River, Rahway River, South River, and the 
Raritan and Sandy Hook Bayshore that are affected by coastal tides. 

According to Anthony Ciorra, senior program manager, New York 
District, U.S. Army Corps of Engineers, Hurricane Sandy eroded 
approximately 6 million cubic yards of sand from the coasts of New 
York and New Jersey, where the District has responsibility. The Army 
Corps has replenished these coasts with approximately 15 million 
cubic yards of sand. Some of the areas replenished in New York 
include Coney Island Beach, Rockaway Beach, Gilgo Beach, West of 
Shinnecock, and Westhampton Beach. In New Jersey, Sea Bright to 
Manasquan and Keansburg were replenished.

A sand-replenished beach with dunes can prevent elevated ocean 
waters, due to storms, from inundating coastal communities. Beaches 
lose their sand over time due to wave action and longshore currents. 
When hurricanes and coastal storms occur, like Hurricane Sandy, the 

fierce breaking waves and elevated water levels can change the width 
and elevation of beaches and accelerate erosion. 

Communities are vulnerable to damages from hurricanes and coastal 
storms if their beaches are eroded. In addition, wildlife that relies on 
the beach as a habitat is also at risk. So it’s important to replace this 
sand.

Beach nourishment process
During a beach nourishment project, large volumes of beach-quality 
sand, called beachfill, are added from outside sources to restore an 
eroding beach.

“The Army Corps tries to match the sand to the native sand of the beach 
that is being nourished,” Ciorra said. “This is done for environmental 
habitat consistency; to be in balance with the forces of waves, tides, 
and currents; and for the community beachgoer experience.”

Usually, ocean dredges gather sand from offshore sand borrow areas 
and pump it through pipelines onto the beach. Sometimes it is more 
cost effective to transport the sand using trucks from quarries if the 
project needs a small quantity of sand.

The sand can be placed in different areas of a beach depending on the 
project design. Sand can be placed to increase the height and width of 
a berm of the beach — a flat area of the beach between the landward 
shore and the ocean where beach goers typically sun bathe.

Beach nourishment and dune construction prove effective in 
limiting coastal storm and hurricane damage.

By JoAnne Castagna, Ed.D.

Messages in the sand 
from Hurricane Sandy
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Sand is pumped onto Coney Island Beach, N.Y. Photo: Public Affairs, New York District
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The sand can also be placed offshore in an underwater berm or 
stockpiled on a feeder beach where the sand can naturally distribute 
to other parts of the project. The sand can also be used to create sand 
dunes. Determining whether dunes are needed has become a more 
pressing question in the last few years, especially after Hurricane 
Sandy.  

Constructing a dune has to be necessary and cost effective. “For 
example, one project area had a high backshore elevation,” Ciorra 
said. “In this case, a dune is not necessary if the land behind the beach 
is over 18 feet above sea level. And in another project, the beach 
already had a seawall that was over 21 feet above sea level, which 
acted as a de-facto more permanent dune.”

If it’s determined that a dune is necessary, the dune’s sand volume 
itself isn’t very costly, but how a dune is situated on a beach berm 
can make it a more costly project. Creating dunes pushes out the 
beach berm more oceanward because of the footprint of a dune. If a 
berm is 75 or 100 feet wide and a dune is created that has a footprint 
of 50 feet wide, it will then be necessary to add sand to that berm to 
increase its full design width. 

Additional structures may be constructed to help maintain the beach 
nourishment work. For example, groins made of large boulders, 
concrete, steel or wood perpendicular to the beach are designed to 
retain sediment moving along the shore and help maintain the wide 
beaches by minimizing or slowing down erosion. 

After a beach has been nourished with sand and dunes, work on the 
beach doesn’t end. Sand on beaches naturally erodes and, because 
of this, beaches need to be replenished with sand every few years, 
depending on the location.

Keeping the environment in mind
The Army Corps has many environmental restrictions that determine 
when it can perform this work. When beach nourishment and 
replenishment takes place depends on the environment of the area. 

Beaches are prime wildlife habitats for birds, including Piping Plovers 
and Least Terns and plants such as the Seabeach Amaranth. If there 
is a beach that doesn’t have these species, sand can be placed there 
anytime. Once beaches become habitats for these species, the typical 
season for dredging and pumping sand onto beaches is approximately 
from September through March when these species are not present on 
the beach. This is also the safest time of the year for dredges to be out 
in the ocean because there is less threat of hurricanes and high waves.

When the dredging takes place, the dredge workers also take measures 
to protect the environment. Most dredges are equipped with whale, 
seal, and sturgeon monitors and with deflectors to prevent sea turtles 
from getting caught in the dredge equipment.  

Not only does the Army Corps protect habitats, but as a result of sand 
nourishment may help create them. By restoring degraded beaches, 
habitats return to them. 

Sand replenishment work on Rockaway Beach, N.Y. Photo: USACE
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 Post-Sandy beach nourishment findings
After Hurricane Sandy, the Army Corps examined its beach 
nourishment projects across the northeast United States, many 
of which faced the greatest intensity of the hurricane. An analysis 
identified what beach nourishment projects were more effective 
in reducing storm risk to the shore communities, and the analysis 
showed that beach nourishment and dunes were important in some 
areas.

“The beaches that had previously received beach nourishment and 
dune construction sustained less damages and saved an estimated 
$1.3 billion in avoided damages along the New York District’s 
shorelines,” Ciorra said.

One of the beach nourishment projects that demonstrated a great 
reduction in damages was Coney Island Beach in the Borough of 
Brooklyn, New York City. The beach was designed to protect against 
storm surge and erosion. Hurricane Sandy’s surge pushed sand up and 
over the beach’s boardwalk, but the impacts behind the constructed 
project were minimal due to the beach’s high elevation. 

“As a result, there was an estimated $494 million in avoided damages 
to houses and structures,” Ciorra said.

Another project was the Fire Island to Montauk Point - Westhampton 
Interim beach nourishment project on Long Island, N.Y.

Lynn Bocamazo, senior coastal engineer and chief of the New York 
District’s Engineering Division’s Hurricane Sandy Branch, visited 
this beach after Hurricane Sandy and witnessed how the high dunes 
resulted in an estimated $107 million in avoided damages. 

Bocamazo said that the dunes have grown to different heights along 
the project area and the shorter dunes in one location were the only 
ones topped by water during Hurricane Sandy. This showed that a 
dune and beach fill project significantly acted as a protective barrier 
to the water, confirming the Army Corps’ designs. 

According to Bocamazo, beaches that did not have beach nourishment 
and dunes prior to Hurricane Sandy experienced much more coastal 
damages. Some of these beaches sit right next to beaches that had 
been constructed and the comparison was striking.

Bocamazo also saw this in New Jersey. The Sandy Hook to Barnegat 
Project stood up well after Hurricane Sandy and resulted in an 
estimated $323 million in avoided damages.

Within the Sandy Hook to Barnegat Project is a three-mile area in 
Deal to Loch Arbour, N.J., that never had beach nourishment where 
she saw one building completely demolished standing near a house 
that had minimal damage. It was a similar situation in New York City 
at Rockaway Beach in the Borough of Queens, where it didn’t have 
dunes and was totally inundated with water.

With these findings, the Army Corps’ New York District is re-
examining areas that originally didn’t include dunes.

Atlantic Hurricanes may occur every season, from June to November, 
but what is steadily occurring is sea level rise associated with climate 
change, and the Army Corps believes that beach nourishment and 
dunes are an answer to dealing with this.

“Addressing this is straight forward; the dunes can be made higher 
each time sand replenishment is done on a beach.” Ciorra said. “The 
Army Corps performed a study and found out that it is cost effective 
to create a dune foundation now on a beach in anticipation of having 
to raise the dune in the future because of climate change.”

On the whole, communities in the northeast are well educated about 
beach nourishment, but there are still those that don’t understand 
the importance of the work and how ultimately it’s to help reduce 
property damages.

Bocamazo said that some communities don’t want change. The 
Army Corps understands this and only does the work requested by a 
community. “The Army Corps tries very hard to not make the beaches 
different, just larger with higher dunes,” she said. “Waves and high 
water are going to come and hit the properties in your community. 
This will happen less often if you have a beach nourishment project.”

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.

Sand replenishment work on Sea Bright to Manasquan, N.J. Photo: USACE
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The mass wood structure and façade of the University of British 
Columbia’s (UBC’s) Brock Commons student residence was 
completed four months ahead of schedule, showcasing advantages of 
building with wood. It is currently the world’s tallest wood building 
at 18 stories (about 174 feet). 

The structure was completed less than 70 days after the prefabricated 
components were first delivered to the site. Construction is now 
focusing on interior elements, with completion expected in early May 
2017 — 18 per cent (or four months) faster than a typical project. 
The building is expected to welcome more than 400 students in 
September 2017.

“This remarkable building, the first of its kind in the world, is 
another shining example of Canadian ingenuity and innovation, an 
apt demonstration of how Canada’s forest industry is finding new 
opportunities through technology and innovation — opening up a 
world of possibilities for our forest and construction industries,” said 
Jim Carr, Canada’s Minister of Natural Resources.

Brock Commons is the first mass wood, steel, and concrete hybrid 
project taller than 14 stories in the world. The building has a concrete 
podium and two concrete cores, with 17 stories of cross-laminated-
timber floors supported on glue-laminated wood columns. The 
cladding for the façade is made with 70 percent wood fiber.

“Brock Commons is living proof that advanced wood products are 
a terrific material to build with and support efficient assembly. It 
also showcases new applications for B.C. lumber, leading to new 
job opportunities in B.C.’s forest industry,” said Steve Thomson, 
Minister of Forests, Lands and Natural Resource Operations.

Other wood structure buildings on UBC’s Vancouver campus include 
the AMS Student Nest, the Engineering Student Centre, the Centre 

for Interactive Research on Sustainability, the Bioenergy Research 
and Demonstration Facility, and the Earth Sciences building.

“Wood is increasingly recognized as an important, innovative, and 
safe building material choice. This new tall wood building reflects 
UBC’s leadership in sustainable construction and our commitment 
to providing our students with more on-campus housing,” said UBC 
President Santa J. Ono.

As a “living laboratory,” Brock Commons will also be a source of 
learning through interdisciplinary research and educational projects 
undertaken by UBC faculty, staff, and students.

The project is expected to cost approximately $51.5 million, with 
$47.07 million financed by UBC. Being the first of its kind, it 
entailed an initial innovation cost and received funding from Natural 
Resources Canada ($2.34 million), the Province of B.C. ($1.65 
million), and the Binational Softwood Lumber Council ($467,000).

“Taller wood buildings offer tremendous economic and environmental 
benefits,” said Cees de Jager, general manager of the Binational 
Softwood Lumber Council. “The lessons learned at Brock Commons 
will help transform the built environment in Canada and around the 
world. In fact, we are already seeing interest in the systems used here 
for projects in the U.S., Japan, and China,” 

Vancouver’s Acton Ostry Architects designed the building in 
collaboration with structural engineer Fast + Epp, tall wood advisor 
Architekten Hermann Kaufmann of Austria, and Structurlam in 
Penticton, B.C., which provided the prefabricated wood components. 
UBC Properties Trust is managing the project.

Wood is a sustainable and versatile building material that stores, 
rather than emits, carbon dioxide. By using wood, the impact is a 
reduction of 2,432 metric tonnes of carbon dioxide compared to other 
construction materials, the equivalent of taking around 500 cars off 
the road for a year.

The building is targeting LEED Gold certification. It will exceed 
required fire ratings and standard seismic safety requirements.

Brock Commons has a concrete podium and two concrete cores, with 17 stories of cross-
laminated-timber floors supported on glue-laminated wood columns.
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Timber tower
Structure and façade of the University of British Columbia’s 

tall wood residence hall completed.

Information provided by the University of British Columbia (www.ubc.ca).  

The mass wood structure and façade of the University of British Columbia’s Brock 
Commons student residence was completed four months ahead of schedule.
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VIΛ 57 West, designed by BIG-Bjarke Ingels Group for the Durst 
Organization, introduces a new typology to New York City — 
the “Courtscraper.” The 830,000-square-foot high rise combines 
the density of an American skyscraper with the communal space 
of a European courtyard, offering 709 residential units with a 
22,000-square-foot garden at the heart of the building.

VIΛ occupies nearly a full city block at the corner of West 57th 
Street and the West Side Highway, with uninterrupted views toward 
the Hudson River Park and the waterfront. The Durst Organization 
commissioned BIG to design a building for the site in the spring of 
2010, and construction commenced in 2011. The 32-story building 
has welcomed residents since May 2016 with construction completing 
this fall. Earlier this year, the Council on Tall Buildings and Urban 
Habitat named VIΛ the Best Tall Building in the Americas as part of 
its 2016 Tall Buildings Award.

“We are very excited about the building, and the activity has exceeded 
our expectations in terms of velocity and the rents. We always were 
thrilled with the building but even more so now,” said Douglas Durst, 
The Durst Organization.

The VIΛ Courtscraper is a hybrid between the European perimeter 
block and the traditional American high rise. The building peaks at 
450 feet at its northeast corner, thereby maximizing the number of 
apartments and preserving the adjacent Helena Tower’s views of the 
river. VIΛ’s volume changes, depending on the viewer’s vantage 
point. From the west, it is a hyperbolic paraboloid or a warped 
pyramid. From the east, the Courtscraper appears to be a slender 
spire. 

The shared green space at the heart of the block is derived from the 
classic Copenhagen “urban oasis.” The courtyard — a bonsai Central 
Park — has the exact same proportions as Olmsted’s park, just 13,000 
times smaller. In a similar accumulation of natural landscapes, the 
courtyard transforms from a shaded forest in the east to a sunny 
meadow in the west. Designed by landscape architecture firm Starr 
Whitehouse, it features 80 newly planted trees and lawns and 47 
species of native plant material.

“In recent decades, some of the most interesting urban developments 

A new residential silhouette 
joins the Manhattan skyline

VIΛ ‘Courtscraper’ high rise features courtyard garden 
and uninterrupted views.

From the west, VIΛ 57 West appears as a hyperbolic paraboloid or a warped pyramid.

The 830,000-square-foot VIΛ 57 West “Courtscaper” high rise combines the density of an 
American skyscraper with the communal space of a European courtyard, offering 709 

residential units with a 22,000-square-foot garden at the heart of the building
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have come in the form of nature and public space, reinserting 
themselves back into the postindustrial pockets freeing up around 
the city — the pedestrianization of Broadway and Times Square, 
the bicycle lanes, the High Line, and the industrial piers turning into 
parks,” said Bjarke Ingels, founding partner of BIG. “Located at the 
northern tip of the Hudson River Park, VIΛ continues this process of 
greenification, allowing open space to invade the urban fabric of the 
Manhattan city grid. In an unlikely fusion of what seems to be two 
mutually exclusive typologies — the courtyard and the skyscraper, the 
Courtscraper is the most recent addition to the Manhattan skyline.”
 
By keeping three corners of the block low and lifting the northeast 
portion of the building, the courtyard opens views toward the Hudson 
River and brings the low western sun deep into the block. While the 
courtyard is a private space and a sanctuary for residents, it can still 
be seen from the outside, creating a visual connection to the greenery 
of the Hudson River Park.

The building is predominantly residential units of different sizes 
with cultural and commercial program at the street level and the 
second floor. The lower levels of VIΛ have a strong relationship 
to the courtyard. The lobby is connected directly to the courtyard 
via a grand stair that invites residents into the courtyard space. The 
amenities at VIΛ include lounges and events spaces, a golf simulator, 
movie screening room, a pool, a basketball court, gym and exercise 
studios, and game rooms for poker, ping pong, billiards, and shuffle 
board. These amenities are all constructed around the courtyard to 
create a strong physical and visual connection between the interior 
and exterior communal spaces.   

At the upper levels, the apartments are organized on a fishbone layout, 
orienting the homes toward the view of the water. Large terraces are 
carved into the warped façade to maximize views and light into the 
apartments, while ensuring privacy between the residents.

The material concept for the interior design of the project is 
“Scandimerican,” another European-American hybrid. They blend 
classic modern Scandinavian and local New York materials. The 
primary materials of the apartments are oak wood floors and cabinets 
and white porcelain tiles in the bathrooms.

The building also features a complementing eight-story sculpture 
by Stephen Glassman entitled “Flows Two Ways,” anchored on the 
façade of the adjacent Helena tower. Once completed, the ground floor 
commercial space will host such public amenities as a restaurant, a 
movie cinema, and the first U.S. retail store for the American Kennel 
Club.

By keeping three corners of the block low and lifting the northeast portion of the building, 
the courtyard opens views toward the Hudson River and brings 

the low western sun deep into the block.

The building peaks at 450 feet at its northeast corner, thereby maximizing the number of 
apartments and preserving the adjacent Helena Tower's views of the river.

Information provided by BIG-Bjarke Ingels Group (www.big.dk), a Copenha-
gen-, New York-, and London-based group of architects and designers operat-
ing within the fields of architecture, urbanism, research, and development. 
In New York City, the firm is also working on the Manhattan flood protection 
system (the Big U) and 2 World Trade Center.
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This SEK 27.6 billion multidiscipline project required the AECOM and 
ÅF joint venture (JV) to design 18 kilometers of twin tunnels for the 
Stockholm Bypass, a 21-kilometer motorway linking southern and 
northern Stockholm, Sweden. Intended to reduce the impacts on sensi-
tive natural and cultural resources, the underground link will be the 
world’s second longest road tunnels, with their mainline reaching a 
maximum depth of 100 meters. Given the magnitude of subsurface 
work involved, the project required 19 million tons of rock to be exca-
vated during construction. 

The JV used an integrated project delivery (IPD) method, fielding a 
team of 560 designers in 19 disciplines across nine countries. Powered 
by Bentley technology, building information modeling (BIM) meth-
odologies streamlined the collaborative design process and supported 
the resolution of technical, construction planning, information man-
agement, and environmental challenges. The successful demonstration 
of IPD incorporating BIM processes led the Swedish Transport Ad-
ministration (Trafikverket) to spearhead a national strategy for BIM 
implementation.

Massive civil engineering challenge
Trafikverket investigated various alternatives for the European High-
way (E4) to link southern and northern Stockholm while bypassing the 
city itself. The chosen alignment will support growth and development 
in the region, unify the labor and housing markets, and relieve traf-
fic congestion on the Essingeleden motorway, which today operates 
at twice its design capacity. AECOM and ÅF Consult, a Swedish en-
gineering and consulting company, formed a joint venture to under-
take the Stockholm Bypass project’s biggest design contract — FSK02 
Rock Tunnels — one of the largest civil engineering undertakings in 
Sweden. 

The twin tunnels each comprise three lanes with hard shoulders, as 
well as safe evacuation passages and tunnel operation facilities. In ad-
dition, three major underground interchanges required connecting tun-
nels for exit and entrance ramps. During construction, separate access 
tunnels and crushing chambers were needed to efficiently transport the 
19 million tons of rock excavated from the site. Temporary jetties had 
to be installed to transport 50 percent of the rock by conveyor to sea 
transport. A foremost consideration during construction was minimiz-
ing adverse effects on local residents and the environment, which in-
cluded sensitive areas such as a UNESCO World Heritage site. 

This massive undertaking presented countless engineering hurdles, 
as well as design process, workflow complications, and project infor-
mation management challenges. With hundreds of designers working 
in multiple countries, the various design teams generated more than 

50,000 documents during the design phase for the FSKO2 Rock Tun-
nels contract alone. Effective communication and collaboration were 
paramount to successfully delivering the design.

Interoperability and information mobility
Trafikverket used BIM to standardize information flow in design and 
construction, paving the way for its use on all future projects procured 
in the Swedish construction industry. AECOM - ÅF joint venture pro-
posed a strategy that emphasized interoperability and information mo-
bility as the way to ensure accessibility of the right information to the 
right people at the right time across the entire project life cycle. The JV 
also advocated for IPD, emphasizing a collaborative, cooperative way 
of working to produce technically comprehensive designs. 

The JV selected Bentley’s BIM methodology to facilitate 3D model-
ing, collaboration, and integration among the diverse project teams, 
and ProjectWise to establish a common data environment for all stake-
holders. ProjectWise enabled the use of custom workflows (a deriva-
tive of BS 1192), and location of textual documents and CAD models 
in a geospatial context. By building an integrated information model, 
AECOM assessed the impact and operations of the tunnel facilities 
in a virtual environment to determine technical solutions, reduce con-
struction risks, and meet environmental standards. Bentley software 
ensured accurate integration of numerous multidiscipline models, en-
hancing data integrity. 

During detailed design, a dedicated information management team 
provided support and training for the design teams, as well as devel-
oped automation tools with functionality such as asset code checks, 
document metadata checks, and document list creation.

Intelligent modeling reduces errors
Using MicroStation, MXROAD, and InRoads, AECOM modeled 
evacuation routes and tunnel facilities. ProjectWise allowed the incor-
poration of metadata in all 3D designs to facilitate asset management 
throughout the project life cycle. Bentley’s i-model technology enabled 
open infrastructure information exchange, with ProjectWise ensuring 
information mobility. The common data environment in conjunction 
with BIM standard libraries, codes, and processes allowed the design 
teams to collaboratively produce models that adhered to project prin-
ciples. 

Bentley Navigator provided the collaborative 3D design environment 
necessary to detect clashes and design issues among models created 
by the 19 different disciplines. The 3D model reviews also presented 
an opportunity to identify coordination and phasing issues that could 
result in safety concerns, which in turn ensured the integration of rel-

Collaboration on E4 Stockholm Bypass 
AECOM and ÅF Consult leverage power of BIM methodologies for 
integrated project delivery.
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Information provided by Bentley Systems Inc. (www.
bentley.com).  

evant infrastructure assets. The intelligent model 
became the basis for scheduling, quantity and cost 
estimates, and construction-ready design documen-
tation. The common data environment provided 
by ProjectWise facilitated delivery of information 
to contractors during construction. Contractors ac-
cessed models for applications such as automatic 
machine guidance to assure quality and safety of 
onsite operations.

National strategy
Using ProjectWise to provide a common data en-
vironment permitted rigorous optioneering during 
design development. The streamlined, collabora-
tive process for review and checking design detail-
ing produced correct, well-thought-out solutions 
during the early stages of the project. As a result, 
significant time and cost savings will be realized in 
the operations phase. The use of ProjectWise will 
carry forward through construction (expected to be 
completed in 2025) and into operations, enabling 
better asset management and lower operating costs. 

Bentley’s interoperable modeling and collabora-
tion software enabled effective asset management 
throughout the entire project lifecycle. The soft-
ware’s information mobility and BIM review pro-
cesses ensured effective collaboration, enhanced 
data integrity, eliminated potential discrepancies 
and conflicts, and reduced overall risk. This signifi-
cantly diminished the number of cost events during 
construction. 

The AECOM - ÅF joint venture introduced a new 
way of working in Sweden. The power and flex-
ibility of Bentley technology enabled the JV team 
to successfully collaborate, design, and coordinate 
the multi-discipline models. Productivity increased 
and information was used more efficiently. The 
successful application of BIM processes during the 
design phase of this megaproject led Trafikverket 
to develop a national strategy for BIM implementa-
tion on future infrastructure projects.

Bentley’s BIM solutions facilitated 3D modeling, collaboration, and integration among the diverse project teams, with 
ProjectWise as the common data environment.

The E4 bypass around Stockholm is a 21-kilometer motorway incorporating 18 kilometers of twin-tunnels and six 
interchanges.
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The City of Houston operates and maintains approximately 6,000 miles 
of gravity sewers with diameters ranging from 6 inches to 144 inches. 
The average wastewater flow through the system is estimated at 277 
million gallons per day (mgd). Depths as great as 80 feet and the city’s 
extensive urban development make access to these sewers for inspec-
tion and repair difficult.  

Constructed in the mid-1980s, the Northside Sewer Relief Tunnel 
(NSRT) was the largest of Houston’s deep sewer tunnels. In 1988, the 
NSRT was completed and put into service. However, sections of its 
mechanically attached high-density polyethylene (HDPE) liner began 
to fail in the early 1990s, leading to overflows and the removal of the 
liner. In 1994, an inspection found that more than half of the tunnel 
showed signs of corrosion.  

In early 2000, multiple engineering firms began designing the reha-
bilitation of roughly eight miles of the reinforced concrete pipe (RCP) 
tunnel. This was known as the Northside Sewer Rehabilitation Pro-
gram. Due to funding constraints, these projects were put on hold un-
til around 2007-08. Beginning with the largest-diameter sections first, 
NSRT was bid in phases. 

Innovative installation techniques
NSRT-Area 5, Phase One was put out to bid in September 2011. It 
was decided in the design process to slipline the RCP with fiberglass-
reinforced thermosetting plastic (FRP) pipe. Boyer, Inc. of Houston 
was awarded this phase. They installed 2,200 feet of 120-inch centrifu-
gally cast, fiberglass-reinforced, polymer mortar (CCFRPM) pipe. The 
flush reline CCFRPM pipe was manufactured by Hobas Pipe USA of 
Houston. The existing tunnel was approximately 132 inches in diam-

eter and the 120-inch CCFRPM pipe has an outside diameter (O.D.) of 
126 inches. 

“This size pipe had never been installed before inside a 132-inch tunnel 
and Boyer was ready to take on the challenge,” said Datta Shirodkar, 
P.E., project manager, Boyer, Inc. “In fact, Hobas had never manufac-
tured this size pipe before.”  

NSRT-Area 5, Phase One was designed by the engineer as a sliplining 
project to be installed in live flow. “We knew from the beginning that it 
was not possible to install such a large pipe in minimum live flow and 
decided to carry the pipe in place one joint at a time,” said Shirodkar. 
“Bill Ofiel, one of our senior project managers, designed a custom pipe 
carrier to transport the 120-inch pipe inside the 132-inch tunnel and 
a custom pipe pusher to push one joint of pipe into another (bell and 
spigot connection). 

Boyer, Inc. also developed an innovative way of making miters onsite 
by cutting two pieces of pipe at an angle and then joining the pieces 
together using a FWC coupling. This method of making miters using 
FWC couplings had been used on smaller-size pipe but never on a pipe 
with 126-inch O.D. The size and weight of the pipe along with the con-
straint of installing it inside a 132-inch inside diameter tunnel forced 
us to think outside the box and come up with new and innovative meth-
ods. There were a lot of stressful moments and passionate discussions 
within our team during the course of this project, but the successful in-
stallation of the pipe without any re-work made it all worth the effort.”

Restoring structural integrity 
NSRT-Area 4 bid in April 2012 and consisted of about 4,900 feet of the 
same 120-inch flush reline pipe. Oscar Renda Contracting of Roanoke, 
Texas, was the low bidder on NSRT-Area 4. NSRT-Area 5, Phase Two 
was awarded to Oscar Renda in March 2014 and they installed 3,000 
feet of 120-inch pipe in early 2016. Before Oscar Renda could begin 
the installation they had to prepare the existing tunnel.  

“Most of the joints had deteriorated and were leaking groundwater,” 
said Bart Adams, Houston area project manager, Oscar Renda Con-
tracting. “The former corrosion protection system was in disrepair and 
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Large-diameter 
rehabilitation in Houston

Sliplining a 132-inch tunnel with 126-inch pipe, one joint at a time.
By Erin Boudreaux

The Northside Sewer Relief Tunnel reached depths of 50 to 60 feet below grade.  A custom-made pipe carrier and pusher was designed to install the 120-inch CCFRPM pipe. 
Photo: Buller Photography
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had to be removed. Finally, many areas of the tunnel contained up to 
three feet of debris that had settled into the existing system. The clean-
ing process required us to remove the debris as well as sheets, battens, 
and anchors from the protection system.”  

In addition, Oscar Renda prepped the tunnel by essentially pressure 
washing the tunnel to remove any loose debris and injecting the joints 
to stop the groundwater infiltration.    

The flush reline pipe was manufactured with a flush bell-spigot. The 
flush bell-spigot joint consists of an integral straight bell fixed to one 
pipe end that seals to the spigot end of another pipe by compressing an 
elastomeric gasket contained in a groove on the spigot. An important 
characteristic of this joint in relation to this project is that the joint 
has approximately the same outside diameter as the pipe, so when as-
sembled, the joint is essentially flush with the pipe outside surface.   

“This allowed a clearance of only 3 inches around the pipe and a very 
tight fit,” Adams said. “The existing tunnel was 50 to 60 feet below 
grade and only a limited number of access shafts were installed.”

Overcoming challenges
A project of this scope has its challenges. During the bid phase there 
was no confirmed method of bypassing the flows in the Northside 
Sewer system. The exact flows going through the NSRT 4 portion of 
the system were not known at the time of the bid. The bid documents 
explained that the contractor was responsible for bypassing, blocking, 
and/or diverting 33 mgd of average daily flows. After the system was 
installed, adjustments had to be made due to the average daily flows 
being much greater than anticipated.

“The biggest issue for the NSRT 4 project, was how to bypass the flows 
in the system,” Adams said. “The City of Houston Wastewater Opera-
tions was a big help in working with us to figure out the best route to 
divert the flows within the system to maintain operations and be able 
to install the pipe. Over several months, many coordination meetings 
were conducted, and several iterations of the bypass system were de-
veloped before Oscar Renda and the City of Houston was able to agree 
on a path forward. An additional complexity to the NSRT 4 project 
was that both projects were dependent on the same bypass system. An 
additional bypass system was setup on the NSRT 5 project to bypass 
additional lines coming into that system. All flows were being diverted 
to the 69th Street Wastewater Treatment Plant.”

The traditional segmental slipline installation method of a liner pipe 
being pushed or pulled into an existing pipe usually during episodes of 
live flow was not utilized on this project. The existing RCP tunnel was 
made of mitered sections that would not allow the traditional sliplining 
method. Instead, a combined method of sliplining and tunneling was 
used to install the new 120-inch pipe. Pipe sections were carried into 
place and assembled inside the tunnel, much like a two-pass operation 
with the host pipe serving as the primary tunnel. There are a number 
of curves throughout both phases; this along with the condition of the 
existing RCP made traditional segmental sliplining difficult. 

“Sliplining could not be used because the relining pipe could not be 
pushed through the mitered sections of the existing tunnel using a true 

sliplining method,” Adams said. “Pipe carriers had to be used in order 
to take individual pipe pieces through the tunnel to the point of instal-
lation. Extensive surveying and modeling was used to map the miters 
in the existing tunnel. This information was used to develop the layout 
for the reline pipe segments. During the installation, once the straight 
run of pipe reached a mitered section, dimensions were confirmed and 
a system was developed in the field to miter each section of pipe as 
required. This method allowed us to make adjustments in the field in 
order to minimize delays to the installations.”  

Hobas manufactured the pipe in varying lengths to assist with this pro-
cess. 

“The Hobas FWC gasket-sealed, push-on coupling seals directly to the 
unmodified exterior pipe surface,” said Randy Whiddon, field service 
manager, Hobas Pipe USA. “Since the O.D. is constant along the en-
tire pipe section, field length changes may be accomplished by simply 
cutting the pipe at the desired location, chamfering the cut end, and 
joining with the FWC coupling. This is true for pressure applications 
as well as non-pressure service.”

Successful installation
Approximately 10,000 feet of 120-inch CCFRPM pipe was installed 
deep beneath Houston. Creative installation techniques allowed for a 
successful project. The remaining phases of the NSRT are currently 
under design.  

Erin Boudreaux is marketing manager for Hobas Pipe USA (www.hobaspipe.
com).  

Short segments of CCFRPM pipe were manufactured by Hobas Pipe USA to facilitate 
assembly into the existing curved host.

www.hobaspipe.com
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Giving more lift 
to a lift station

Simple, cost-effective solution found for CSO program.

As part of the ongoing combined sewer overflow (CSO) program in 
North Vernon, Ind., the surcharging of one lift station was solved by 
using long, parallel runs of large-diameter pipe instead of replacing or 
enlarging the lift station.

In 2007, North Vernon, located on the Muscatatuck River in the south-
east corner of the state and just north of the junction of Indiana, Ken-
tucky, and Ohio, embarked on a multi-phase, CSO Long Term Control 
Plan (LTCP) that would be implemented during the next 10 years.  

The North Vernon collection system has approximately 38 miles of 
sewer pipe of which approximately 60 percent is combined. There are 
20 pump stations that feed into three main trunk lines. Four of these 
lift stations may experience surcharging during significant rain events, 
including the Southwest Lift Station, which would overflow a number 
of times a year. It has three pumps, each with a flow of 634 gallons 
per minute (gpm), to service 988 acres and is the largest of the sta-
tions in the system. The new pipe system, completed in the summer 
of 2014, temporarily stores wet weather volumes upstream of the lift 
station. The water will then flow from the pipes to the lift station and 
be pumped to the treatment plant. The pipeline was designed to handle 
a 10-year, one-hour event, which required a storage volume of 128,000 
gallons — a capacity that also took into account the existing pumping 
capacity. The new pipe system provides more than 147,000 gallons of 
storage.

“The advantage of this offline storage detention system is its relative 
simplicity,” said Michael Gangstad, P.E., senior project engineer, Lo-
chmueller Group, Inc. (Evansville, Ind). “It’s a passive, gravity-flow 
system. There are no mechanical or electrical controls and the opera-
tion and maintenance costs are low. The other advantage to this alter-
native is the ability to reuse the facilities. The existing wet well, valve 
vault, and force main will remain in operation.”

When the capacity of the North Vernon sewer system or the wastewater 
treatment plant (WWTP) was exceeded, such as during a heavy rain-
fall, excess water would occasionally be allowed to overflow directly 
to surface water bodies, including the Vernon Fork of the Muscatatuck 
River, through the CSO outfall listed in the city’s National Pollutant 
Discharge Elimination System (NPDES) Permits.

According to the U.S. Census, North Vernon’s population is approxi-
mately 6,700 within its nearly three square miles. The city’s wastewater 
is treated by a 2.2 million-gallon-per-day (mgd) (average design flow) 
activated sludge-type WWTP with a peak design flow of 4.76 mgd.  

The North Vernon Wastewater Collection System was built in the 
1930s. In the late 1950s, the city expanded both its collection and treat-
ment systems by constructing approximately 22,500 linear feet of 12-
inch to 36-inch interceptor sewer, two lift stations, a main intercept-
ing chamber, and a 24-inch interceptor sewer. Seven overflows were 
constructed. The sewers built during this project were designed and 
constructed as combined sewers. The treatment and collection systems 
were expanded and upgraded again in the late 1970s.

“The Southwest station was the one where they had trouble with over-
flows,” Gangstad said. “It was the most troubling one in the system and 
would overflow a number of times a year due to the size of the sub-
basin that was feeding it. It’s a combined sewer system that is feeding 
that pump station — a pretty large one.”

Gangstad and his team did an extensive evaluation of the situation. 
“First during the study phase, we gathered flow monitoring data from 
the 18-inch-diameter pipe coming into the lift station,” he said. “We 
got months and months of data, and with that data we were able to 
develop a computer model of that sub-basin and calibrate it. That gave 
us an accurate model of what was out there and then we were able to 
design and figure out the capacity of the water that needed to be tem-
porarily stored. 

The new pipe system temporarily stores wet weather volumes upstream of the lift station. 
The water will then flow from the pipes to the lift station and be pumped to the treatment 

plant.
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“We calculated the ultimate volumes we needed to store during a wet 
weather event. We wanted the pipe to empty by gravity — we didn’t 
want to put pumps on the 48-inch pipe because that would have defeat-
ed the whole purpose. Because of the elevation of the existing piping 
and the ground surface, we were limited to that height and couldn’t go 
any bigger than 48 inches. We just figured out how long and how much 
pipe would be needed to get to that total volume. It ended up being 
1,600 linear feet in a parallel configuration.”

The pipe used was ADS SaniTite HP polypropylene pipe, which was 
approved by the Indiana Department of Environmental Management 
in 2010. At project completion, the system was tested with zero leak-
age. SaniTite HP pipe is a product of Advanced Drainage Systems, Inc. 
(ADS).

SaniTite HP pipe in 12- to 60-inch diameters provides a smooth inte-
rior and exterior wall design supported by a corrugated structural core 
for stiffness and beam strength to minimize deflection and enhance 
long-term performance. SaniTite HP pipe meets ASTM F2736, ASTM 
F2764 and exceeds ASTM D3212 for water tightness with dual-gas-
kets and banded reinforced bell. 

“SaniTite HP pipe is a lot less expensive than the equivalent in con-

crete pipe or any other pipe that would meet our specifications.” Gang-
stad said. “Price was really the driving factor there. We did allow RCP 
but, for a sanitary application, it was at least 50 percent more or even 
closer to double the cost. The system had to be watertight because it’s 
a sanitary application, and that pipe had the gaskets to do that.”

Gangstad’s design called for twin, 316-foot runs of pipe for half the 
design and then three, 335-foot lines further upstream. A total of 1,600 
feet of 48-inch-diameter pipe was used. There are eight risers and cover 
ranges from three to four feet. Backfill and bedding was #8 stone. Prior 
to adding backfill, the pipe was overlaid with geotextile to prevent any 
floatation due to the high water table. Fabrication of all fittings was 
done at the ADS manufacturing plant. 

Water stays in the detention pipe system for one or two hours, depend-
ing on the severity and volume of rain. It flows to the station then to 
another sub-basin and then by gravity to the treatment plant.

This lift station project will result in the city’s compliance with IDEM 
requirements and the 2017 completion of its IDEM-approved Long 
Term Control Plan.

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

A total of 1,600 feet of 48-inch-diameter ADS SaniTite HP polypropylene pipe with 
eight risers was used for the detention pipe system. Cover ranges from three to four feet.
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Several years ago, I put my career on a different track by entering the 
broad field of sustainability. I wish I could say that after graduating 
with my master’s degree I consciously chose to work in the area of 
standards and rating systems — a line of work that seeks to provide a 
clear, indisputable path toward sustainability — but that line of work 
found me. And it’s been a terrific ride since. 

At the beginning of my sustainability career, I worked for a company 
that developed environmental standards for a range of products and 
services and worked tirelessly to educate buyers about the growing 
issue of “greenwashing” (making false or misleading claims about 
the environmental attributes of a product or service). A few years 
later, I joined a national organization that developed and managed 
standards to assess the sustainable performance of existing buildings. 

Armed with this knowledge of what constitutes a “green” product 
and a “sustainable” building, I then joined a prominent engineering, 
consulting, and design services firm. It was at this firm that I had 
the opportunity to work on a variety of green building projects, and 
it was here that I learned about a new rating system for sustainable 
infrastructure called Envision. Thinking I had seen it all from a 
standards and rating systems perspective, I thought it would be like 
many others — a prescriptive system that tells users exactly what is 
required to achieve sustainability. I was wrong.

With its 60 credits and four award levels (Bronze, Silver, Gold, 
Platinum), Envision may look like other rating systems, but it is 
groundbreaking. One of the most significant differences between 
Envision and other systems is its flexibility and adaptability. It 

has to be, given that it’s applicable to all types and sizes of civil 
infrastructure projects. Envision has been used to evaluate the 
sustainable performance of projects across many climate zones in 
the U.S. and Canada, including a sport fish hatchery in Anchorage, 
Alaska; a road in North Vancouver, British Columbia; an aquaponics 
farm in Kunia, Hawaii; an integrated pipeline project in Fort Worth, 
Texas; a streetcar in Kansas City, Mo.; and a runway reconstruction 
project in Detroit, to name but a few (see below). 

Here’s a further look at five ways in which Envision is flexible and 
adaptable:
 
One — Stakeholders are encouraged to have healthy discussions 
about what approaches might best solve a particular challenge before 
having discussions as to how to implement the chosen solution in 
the most sustainable way. Envision is the only system I know of that 
is flexible and adaptable enough to first encourage project teams to 

Evaluating the sustainable performance 
of infrastructure assets: 

A flexible and adaptable approach

Sustainable design

By Melissa Peneycad, ENV SP

Bronze, silver, gold, and platinum icons designate locations of Envision-awarded projects, 
with Envision-registered projects shown with blue circles (as of Oct. 4, 2016). 

Up-to-date information on project awards and registered projects is available at 
http://sustainableinfrastructure.org/envision/project-awards/#3/48.22/-95.89. 

Atlanta’s historic Fourth Ward Park received the Envision Gold award in April 2016. 
Photo: courtesy of HDR
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determine, “What is the right project to pursue?” before assessing, 
“Are we doing the project right?”

Two — There are no prerequisites. This means project teams are 
not obliged to implement specific strategies or technologies, or add 
features that may or may not lead to more sustainable outcomes. For 
example, the Grand Bend Area Wastewater Treatment Facility in 
South Huron, Ontario, earned a Platinum award despite removing 
some of the costly green features from the plant’s original design. 
Instead, it incorporated lower-cost sustainable features more suitable 
to the area, such as a constructed wetland for native wildlife and 
visitor walking trails. The wetland also served to buffer treated 
effluent from damaging the ecology of Lake Huron. 

Three — Each credit in the system includes as many as five levels 
of achievement, ranging from Improved (performance that is slightly 
above conventional) to Restorative (performance that restores natural 
or social systems). Project teams have the flexibility to demonstrate 
varying degrees of sustainable performance. For example, the 
Historic Fourth Ward Park in Atlanta earned a Restorative level of 
achievement for the Stimulate Sustainable Growth and Development 
credit by demonstrating that the project will significantly contribute 
to ongoing job creation.

Four — Context is everything. For example, the Kansas City 
Streetcar in Kansas City, Mo., and the Grand Bend Area Wastewater 
Treatment Facility are two very different projects, meant to solve 
two very different challenges in their respective communities. Yet, 
both achieved a Platinum award from the Institute for Sustainable 
Infrastructure (ISI), the non-profit organization founded to develop 
and manage the Envision rating system. How? Envision recognizes 
that not all credits are applicable to all projects. For example, the 
Preserve Prime Farmland credit was not relevant to the downtown 
core streetcar project. However, this same credit was relevant to 
the wastewater treatment facility located in a more rural, farmland 
setting. 

Building on this same point, the credits in the Envision system are 
flexible and adaptable enough to allow project teams to demonstrate 
achievement in a variety of ways. The Extend Useful Life credit, for 
example, asks project teams to demonstrate the degree to which they 
considered ways to extend the durability, flexibility, and resilience of 
the project. Yet, the credit does not prescribe how to do the project. 
Instead, the credit provides guidance enabling project teams to think 
creatively about possible solutions that meet its intent.

Five — Innovation is expressly recognized and rewarded. Envision 
recognizes there may be other dimensions of sustainability not 
already addressed in the system; this is where the innovation credits 
come into play. Teams can earn points for implementing innovative 
solutions that are scalable and/or transferrable to other projects and 
infrastructure sectors. For example, Kunia Country Farms in Hawaii 
earned innovation points for implementing aquaponics technology 
on a commercial scale, and for committing to advancing the general 
knowledge of aquaponics technology as a sustainable farming 
solution.

As a sustainable development consultant, I had a hand in the first two 
Envision-verified projects in Canada. I also used the system to assess 
and enhance the sustainable attributes of several other projects. A few 
months ago, I joined ISI. Since then, I have reviewed more than 12 
infrastructure projects to ensure they meet the system’s sustainability 
criteria. With this experience, I can say that the Envision system has 
proven that it’s different from other standards and rating systems, one 
of the key differences being the system’s flexibility and adaptability.

MELISSA PENEYCAD, ENV SP, is director, Sustainable Projects at the Institute for 
Sustainable Infrastructure (http://sustainableinfrastructure.org). She oversees 
and directs the verification program for the Envision rating system and also is 
responsible for developing relationships with infrastructure owners, designers, 
and public agencies across Canada and the United States, and supporting 
research and further development of the Envision system. 

Located in Hawaii, Kunia Country Farms received the Envision Gold award in August 2016. 
Photo: courtesy of Kunia Country Farms
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As much of the nation’s wastewater and sewer infrastructure 
approaches the 50- to 100-year mark, it must be rehabilitated to 
remain in use for a growing population. Yet, municipal wastewater 
treatment facilities, sewers, and vaults endure some of the most 
severe and corrosive environments in the water industry and must 
pass increasing Environmental Protection Agency (EPA) scrutiny.  

At industrial plants as well, EPA enforces requirements to ensure that 
industries pretreat pollutants in their wastes to protect local sanitary 
sewers and wastewater treatment plants. Such extreme wastewater 
handling environments operate under continual chemical exposure 
and heavy abrasion that deteriorate concrete and corrode steel in 
clarifiers, containment pits, anaerobic digesters, manholes, tanks, and 
other infrastructure assets. 

A variety of factors can cause these structures to develop sizable 
cracks through which wastewater can escape (exfiltration) or 
groundwater can enter the wastewater system (infiltration). Leaks, 
cracks, and damage to existing coating systems not only top the list 
of challenges in facility maintenance and new construction, but can 
also trigger severe penalties if municipalities or industrial facilities 
are found in violation of EPA judicial consent decrees.

Fortunately, advanced polyurea coatings and liners are proving 
ideal for wastewater infrastructure rehabilitation by delivering 
strong, flexible, abrasion- and chemical-resistant waterproofing that 
not only bridges existing cracks, but can elongate as much as 400 
percent without cracking. Because they set and cure rapidly and 
can be installed and used in a wide range of temperatures, they also 
minimize facility downtime.  

Concrete cracking and deterioration
Cracks can develop in aging concrete wastewater infrastructure for a 
number of reasons, ranging from earth movement to daily or seasonal 
temperature changes that cause expansion and contraction including 
freeze-thaw. Additionally, harsh chemicals used to treat wastewater 
can deteriorate the concrete, as can exposure to hydrogen sulfide gas, 
a form of sulfuric acid created by anaerobic organisms and present 
in sewers.

Since the EPA regulates municipal wastewater and stormwater 
management, concrete cracks or leaks that lead to wastewater 

Rehabbing aging concrete 
wastewater infrastructure

Advanced polyurea coatings and liners provide strong, 
flexible waterproofing to bridge cracks and protect against 

future cracking and deterioration.
By Del Williams

Spray-applied polyurea coatings create a seamless, waterproof, durable protective liner that 
stops leaks and strengthens the integrity of the entire structure.

Materials
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exfiltration or groundwater infiltration can put the municipality in 
violation of a judicial consent decree, triggering significant penalties. 

“If the EPA finds that a municipality has old leaking sewer systems, 
putting them on a consent decree can mean that they don’t receive 
federal tax money until the problem is fixed,” said Jim Osborn, 
president of Osborn Contract Services Inc., a South Carolina-based 
certified applicator of spray-applied coatings and rehabilitation 
products.

According to Osborn, a cementitious material is traditionally used to 
repair wastewater-related sewer leaks, but this has disadvantages, as 
do other coating materials.

“Hydrogen sulfide gas eats away at the cement in sewer concrete, so 
it may only have a lifespan of a few years,” Osborn said. “Because 
epoxies are limited by much lower elongation properties, they crack 
and don’t bridge cracks well. Polyurethanes have more elongation, 
but nothing like polyureas.”

For concrete repairs in wastewater infrastructure from municipal 
manholes and lift stations to clarifiers, trenches, and sumps, Osborn 
has transitioned to an advanced polyurea system from VersaFlex, a 
manufacturer of spray-applied protective coatings and waterproof 
membranes for the U.S. wastewater and industrial markets.

The spray-applied coating creates a seamless, waterproof, durable 
protective liner that stops leaks and strengthens the integrity of 
the entire structure. It exhibits superior physical properties such as 
elongation up to 400 percent, crack bridging, hardness, and tensile 
strength to create a robust industrial liner that protects, strengthens, 
and waterproofs concrete wastewater infrastructure.

According to Osborn, a number of the polyurea’s characteristics 
help to extend wastewater infrastructure longevity as well as prevent 
wastewater exfiltration and groundwater infiltration.

“Since the polyurea system provides superior elongation, it bridges 
cracks up to 1/8 inch, Osborn said. “With tensile strength higher 
than traditional materials, it has much lower permeability for better 
waterproofing. Its impact, abrasion, and chemical resistance are 
excellent so it resists hydrogen sulfide. Instead of years between the 
replacement of cementitious coatings, the polyurea coating can cost-
effectively provide decades of protection.”

With the proper crack repair and surface preparation, the polyurea 
coating can be a thick film applied directly to the concrete or similar 
substrate. An alternate application method that can sometimes 
mitigate the need for surface or crack repairs is to pre-spray the 
polyurea to geotextile fabric panels placed above the onsite substrate, 
fusing the panel edges together with more polyurea.

Because of the polyurea’s ability to set and cure quickly, it also 
minimizes wastewater treatment plant or infrastructure downtime. 
This can translate into thousands of dollars per hour savings as well 
as avoiding days of service interruption.

When extensive cracks were found in a concrete clarifier shortly 
before a chemical plant’s ribbon cutting ceremony, Osborn turned 
to the polyurea for superior protection and fast installation. After 
repairing all cracks greater than 1/8 inch wide in the clarifier with 
a concrete repair grout, Osborn prepared, then primed the floor and 
walls with VersaFlex VF 20 primer, and applied 80 to 100 mils of 
FSS 45DC polyurea.

“The polyurea allowed us to provide a warranty against potential 
future cracks opening in the concrete because of its crack-bridging 
ability,” Osborn said. “We were able to spray the polyurea as thick as 
needed in one application. Since it sets and cures rapidly, structures 
can be put back in service very soon after spraying.”

While traditional coatings such as cementitious, epoxies, and 
polyurethanes will prematurely fail if not installed under a relatively 
narrow range of temperatures, the polyurea is designed for installation 
and use from -40°F to +350°F. It will withstand decades of freeze-
thaw cycling and wide variations of temperature and humidity.

“When you’re above ground in the Midwest, you have freeze and thaw 
with concrete expansion, contraction, and cracking,” said Jennifer 
Hoop, president of Conco Spray Solutions, an Indianapolis-based 
contractor specializing in rehabilitation and protection of municipal 
infrastructure including potable water, stormwater, and wastewater 
systems. “We needed a lining that would move with the structure 
through the different seasons and tank temperature differentials. For 
that, polyurea works very well.”

To withstand extreme weather conditions at a northern Indiana 
wastewater treatment plant, Hoop selected the polyurea for a 
secondary containment area around ferric chloride tanks. “After 
filling in cracks with grout and restoring the concrete, we sprayed the 
polyurea on geotextile to provide a really nice containment area for 
the ferric chloride tanks,” she said. 

Hoop, whose company does a large amount of wastewater-related 
work on containment, clarifiers, tanks, and wet wells, said that 
the polyurea has an added benefit in reducing continual clarifier 
maintenance. “Typically, clarifier maintenance crews need to 
use high-pressure power washers for hours to clean solid waste 
from concrete surfaces,” Hoop said. “Since the polyurea provides 
waterproofing and has a cleanable surface, crews can simply hose 
down the clarifier to clean it. This can cut required weekly clarifier 
cleaning by two-thirds.”

“For wastewater-related rehabilitation, polyurea is a superior coating 
for any application that requires crack bridging, longevity, chemical 
and temperature resistance, as well as fast turnaround,” Hoop said.

DEL WILLIAMS is a technical writer based in Torrance, Calif. He writes about 
business, technology, health, and educational issues. 
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The Orange County Health Care Agency and the California Regional 
Water Quality Control Board required the closure of five underground 
storage tanks (USTs) at the former Marine Corps Air Station El Toro 
in Irvine, Calif. Constructed in 1953, these five USTs held 591,426 
gallons of jet propulsion fuel and needed to be decommissioned 
by filling the tanks with an inert solid material in order to achieve 
regulatory closure concurrence. 

Each of these USTs measured 88 feet wide and 13 feet high. Due to 
their size and their unique placement underground, the Marine Corps 
Air Station El Toro needed a solution that would be strong enough 
to reinforce the ground above while providing little to no additional 
environmental impact. 

To add to an already challenging job, there were only 10 days before 
the cutoff date to finish the project to avoid interruption to the 
breeding season of threatened species California Gnat Catcher. 

Cell-Crete’s specialized Engineered Fill team rose to the challenge 
and finished installation in just six days. This enabled the contractor, 
Rore, Inc., to finish grading and hydroseeding the area without 
incurring liquidated damages. 

“We chose Cell-Crete because they are the only installer of cellular 

concrete that could complete the job to the incredibly tight schedule 
— notably, their ability to produce more than 3,000 cubic yards of 
low-density cellular concrete per day,” said Steve Siefert of Rore, 
Inc. “Because of their seamless installation in six days, we had the 
opportunity to complete our responsibilities on schedule.”

Cell-Crete used cellular concrete — a material composed of water, 
cement, and preformed foam — to fill the tanks. It’s blended onsite 
with portable batch plants. Cell-Crete introduced the foam into the 
concrete slurry with an in-line blending system to produce air-filled 
cellular concrete. Once mixed with the concrete, the preformed 
foam creates a uniform matrix of air voids that are stable enough 
to withstand the hydration period. This technique leaves behind tiny 
pore spaces that are evenly dispersed within the concrete.
 
Cell-Crete set up two portable batch plants onsite to expedite the 
tank-filling process. These portable batch plants make for easy 
installation, a highly flowable texture, and impressive compressive 
strength. It also complies with the strict environmental standards set 
by the Orange County Health Care Agency. 

“Using preformed foam reduced the amount of trucks needed onsite. 
We produced roughly 120 cubic yards of material with each truck load 
of cement (27 tons) — traditional [controlled low-strength material] 
or dirt would have required nine times the truck loads to achieve 
the same volume,” said Diego Villegas, Engineered Fill Division 
manager of Cell-Crete.

With the tanks safely decommissioned, the city will turn the site into 
the Orange County Great Park.

Information provided by Cell-Crete Corporation (www.cell-crete.com).  

Mitigating 
environmental impact

Cellular concrete is used to fill five underground fuel 
storage tanks to achieve regulatory closure.

Five underground storage tanks at the former Marine Corps Air Station El Toro in Irvine, 
Calif., held 591,426 gallons of jet propulsion fuel and needed to be decommissioned by 

filling the tanks with an inert solid material..

Materials
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Bentley OpenRoads Designer blends traditional workflows with 
3D modeling

During Bentley Systems’ Year in Infrastructure 2016 conference in 
London in early November, the company made several announcements 
related to its software offerings for civil and structural engineers. 
OpenRoads Designer CONNECT Edition is the successor to Bentley’s 
InRoads, GEOPAK, MX, and PowerCivil. OpenRoads Designer is a 
comprehensive, multidiscipline 3D modeling application to advance 
the delivery of roadway projects from conceptual design through 
construction. It blends traditional engineering workflows for plan, 
profile, and cross sections with 3D parametric modeling to enable the 
model-centric creation of all design deliverables.

OpenRoads Designer supports all aspects of a detailed roadway 
design including survey, geotechnical, drainage, subsurface utilities, 
terrain, road, roadway furniture, and more. The incorporation of 
reality meshes, imagery, point cloud, and other geocoordinated data 
sources can provide the continuous context of real-world conditions 
throughout the design and construction life cycle.
 
According to Bentley, new features include:
• Progressive conceptual design — Users can directly progress 

conceptual designs created with OpenRoads ConceptStation, 
preserving all work and data. OpenRoads ConceptStation 
enables rapid conceptual and preliminary design, leveraging 
existing context captured through reality meshes, point clouds, 
GIS, and other sources.

• Contextual design — All detailed design in OpenRoads Designer 
is driven by functional components, which inherently respond 
contextually to express appropriate design, annotation, and plan 
set display behaviors. Design models are expressed in multiple 
live views, including plan, profile, cross section, and 3D; changes 
in one view are live and dynamically update all views.

• Multidiscipline support — OpenRoads Designer integrates 
support for each discipline with specific user profiles dedicated 

to each discipline. Users can switch discipline perspectives, for 
instance from road design profile to subsurface utility profile.

• Reality modeling tools — OpenRoads Designer includes a fully 
functioned toolset to incorporate and edit all reality modeling 
data types, including the capability to extract ground-level 
features from reality meshes and LiDAR, as well as to reference 
point clouds and imagery.

• Geotechnical tools — Users can connect directly to gINT 
geotechnical databases to incorporate subsurface terrain details 
into their models for improving grading and piling. Subsurface 
terrains can be generated or modeled based on the borehole 
materials and projected in road and drainage profiles, sections, 
and plans.

• Subsurface utilities — Users can select from a large catalog 
of functional components for utility and drainage to model 
underground drainage and utility networks. Drainage models 
can be optimized for water flow using integrated water analysis 
tools, with results available in data tables or visually in a profile 
view.

• Rich deliverables — An expanded set of deliverables range 
from traditional plan sets and animations to digital construction 
models — for automated machine control and field positioning 
systems, including for excavation, grading, piling, and paving.

• Live plan generation — Plan generation does not need to be 
a separate process limited to a point in time, as settings and 
annotations are dynamically updated and live in the model. Views 
are saved with specific display rules and sheet index embedded, 
making it easy to navigate between model and drawings. Up-to-
date drawings can be generated automatically at any time.

• Visualization — OpenRoads Designer provides direct integration 
to Bentley LumenRT for producing cinematic visualization, 
adding vegetation, reflecting nature and climate, and for traffic 
simulation with VISSIM.

Designs created in OpenRoads Designer benefit from BIM Review 
through OpenRoads Navigator, in the office, in the field, and at the 
site. OpenRoads Navigator enables not only visualization and review 
of 3D designs, but also status visibility — allowing dispersed teams 
to progress approvals and resolve issues.

Also at Year in Infrastructure 2016, Topcon Positioning Group 
and Bentley Systems announced joint intentions to connect cloud 
services. Each company will bring to market cloud-based offerings, 
which include services of both and provide construction workflows 
not previously possible. Initially, Bentley Systems will offer its 
ProjectWise CONNECT Edition users seamless connectivity with 
MAGNET Enterprise, and Topcon will incorporate ContextCapture 
image processing for its mass data collection via unmanned aerial 
systems (UAS). 

Cloud services first bring the construction site conditions to the 
engineers so their work starts with an accurate model of the current 
3D context — as captured by Topcon UAS photogrammetry and 
laser scanners — and then processed into engineering-ready 3D 
reality meshes by Bentley’s ContextCapture software. Cloud 

OpenRoads Designer supports all aspects of a detailed roadway design including survey, 
geotechnical, drainage, subsurface utilities, terrain, road, roadway furniture, and more.
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services subsequently convey the engineers’ work directly to 
construction processes in the field. This automation process — 
achieved through the connection between Topcon MAGNET 
cloud service and Bentley’s ProjectWise CONNECT Edition 
cloud services — improves project delivery, with design 
performed in context, and the resulting digital engineering 
models feeding the 3D machine control that guides the 
construction machinery.

Information provided by Bentley Systems, Incorporated 
(www.bentley.com) and Topcon Positioning Group (www.
topconpositioning.com). 

PaveXpress adds layered elastic analysis, costing modules

PaveXpress, a free, web-based pavement design tool, has 
been updated to version 3.0 with new modules for estimating 
material costs and conducting a layered elastic analysis of a 
pavement structure. These new modules build on PaveXpress’s 
existing tools for designing new flexible and rigid pavements, 
as well as asphalt overlays for maintenance and rehabilitation. 
The update also includes an improved user experience, 
particularly on smaller screens, such as smartphones.

PaveXpress, a free, web-based pavement design tool, has been updated to version 3.0.

(707) 620-0606 • mitereddrain.com

Curb Drain

Sidewalk Drain

Bioswale

Detention Pond

Planter Bed
ADA Compliant Walkway

Downspout

The Drain with an Angle...

...works
where
others
can’t!

PaveXpress — www.pavexpressdesign.com — creates technically sound 
pavement structural designs for flexible and rigid pavements based on 
widely accepted industry standards from the American Association of State 
Highway Transportation Officials (AASHTO). It is designed for use by 
local agencies, engineers, architects, consultants, and engineering students 
who need a reliable way to quickly determine the necessary pavement 
thickness for a new roadway or overlay, to estimate roadway materials 
costs for a project, or to analyze the stresses, strains, and deflections in a 
layered elastic system.

As with its pavement design and overlay modules, the new PaveXpress 
modules allow users to customize inputs to match locally calibrated data, 
while providing industry-accepted defaults where appropriate. Context-
sensitive help and guidance tools are available at every step of the design 
process.

PaveXpress is based on design equations from the 1993 AASHTO Guide 
for the Design of Pavement Structures and the 1998 Supplement to the 
AASHTO Guide for the Design of Pavement Structures. It supports the 
design of new flexible and rigid roadway pavements, asphalt overlays, and 
heavy-duty asphalt parking lots. The new layered elastic analysis module 
is based on the established Everstress mechanistic tool developed at the 
Washington State Department of Transportation.

Projects created in PaveXpress can be printed, shared, and saved, and design 
options can be evaluated in a side-by-side comparison. As a browser-based 
tool, PaveXpress can be accessed from any computer or mobile device, 
regardless of screen size or operating system.

Information provided by the National Asphalt Pavement Association (www.
asphaltpavement.com).

mitereddrain.com
www.asphaltpavement.com
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Site Scan provides accurately overlaid design vector files 
with drone-captured orthomosaics.

Take your 
advice from 
Mark Zweig 
to-go.

thezweigletter.com/category/podcast/
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.

3D Robotics launches BIM integration for commercial drone, 
Site Scan

3D Robotics launched Building Information Modeling (BIM) 
capabilities within its Site Scan application to help reconcile the 
physical world of construction sites with the digital world of virtual 
design. Site Scan offers fully autonomous drone image capture and 
seamless cloud integration with Autodesk, integrating site-wide 
survey-grade imagery, overlaid with BIM design data. 

According to 3D Robotics, features of Site Scan with BIM processing 
capabilities that benefit virtual design construction managers and site 
operators include:
• Save and Refly Mission — With the new “Refly mission” button, 

individuals can do their regular check of an area for obstacles, set 
up the drone, and tap one button to capture all the data needed. 
Data is then processed in the cloud with another single tap and 
available to team members both in the field and in the office.

• Design overlays — Overlays can be printed out and shared in the 
field, displayed on an iPad, and stored for future record keeping.

• Ground control points — A prerequisite to overlaying vector 
data is accurately placed imagery. Now, ground control point 
data can be entered by users. 

Information provided by 3D Robotics (www.3dr.com).

thezweigletter.com/category/podcast/
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SPECIFY

01. Stormwater management website 02. Ceiling panel anchors

04. Water monitoring systems

03. Corrosion inhibiting admixture

StormTrap, a provider of stormwater 
management systems for sustainable land 
development, launched its newly designed 
website, www.stormtrap.com. The new 
website provides a comprehensive overview 
of StormTrap’s capabilities across a range of 
applications and markets. According to the 
company, website enhancements include a 
clean, modern look; mobile-friendly responsive 
design; and improved navigation to quickly 
connect users with the information they need. 
Updated content includes new project profiles, 
video case studies, and product specifications.

A Cintec custom-designed anchoring 
solution was selected to hold up the 
fire and waterproof ceiling panels 
over the New York City Transit 
Authority 181st Street train station. 
Cintec anchors were also selected to 
retain the bricks that line the walls. 
The overhead panels had to be raised 
in place up to the ceiling with a 
custom-designed crane. Panels were 
then attached to a mounting clip 
system that is held in place by the 
Cintec anchors.

Senet, a provider of public, low-power, wide-area networks (LPWANs) 
for long range-based (LoRa-based) Internet of Things (IoT) applications, 
announced that Trimble’s new, LoRa-enabled Telog 41 Series of water 
monitoring sensors provide a wide range of monitoring capabilities to 
include water system pressures; level monitoring to measure levels of 
water in various resources such as aquifers, reservoirs, and towers; flow 
monitoring; pulse and event monitoring; and rainfall monitoring. These 
devices can communicate with the Senet network from long-range and 
have long battery life.

Cortec’s MCI-2008 ViaCorr is an organic-based 
concrete admixture in powder form that combines 
Cortec’s Migratory Corrosion Inhibition Technology 
with a polycarboxylate-based, superplastisizing, 
viscosity modifier. According to the company, MCI-
2008 ViaCorr offers corrosion inhibiting technology 
that will extend the life of all reinforced concrete 
structures and reduce construction time, as well 
as equipment costs and manpower for placing and 
compacting. MCI-2008 ViaCorr protects carbon 
steel, galvanized steel, and other metals embedded 
in concrete from corrosion induced by carbonation, 
chloride, and atmospheric attack.

Cintec America
www.cintec.com  

Cortec
www.cortecvci.com 

Senet, Inc.
www.senetco.com

Trimble
www.trimblewater.com 

StormTrap 
www.stormtrap.com  
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In Zweig Group’s 2016 Merger & Acquisition Survey, researchers found 
that the gap between actual M&A transaction values and expected 
values for future M&A activity has narrowed during the last five years. 
The shift in sentiment of firm value as a multiple of pre-distribution 
EBITDA and transaction prices as a percent of net service revenue 
have actually gone in different directions.  

The gap between expectations and reality as well as historical trends 
show interesting year-over-year adjustments. The expected sales price, 
as a multiple of EBITDA, has decreased for the last five years. In 
fact, this year it lined up reasonably well with real transaction values. 
Expected firm price as a percent of net service revenue has gone up year 
over year and so have the actual values (percent of net service revenue) 
of market transactions (see Figure 1). In terms of transactions as a 
multiple of a firm’s book value, both expected and actual transaction 
values have stayed relatively consistent during the last five years. 

It is important to follow these trends as consolidation continues across 
architecture, engineering, and environmental consulting firms. One 
of the most important things firms and their owners can consider is 
whether they are ready to sell. Years of data show that when selling 
firms are better prepared and well represented, their total transaction 
value tends to be much greater.   

Jamie Claire Kiser, director of M&A Services for Zweig Group, noted, 

“Understanding the market is the first step for anyone — a buyer 
or a seller — who wants to get involved in M&A. It’s easy to grow 
overwhelmed without a solid grounding of research, and our survey is 
a great starting point for thinking through M&A based on real examples 
and input from buyers and sellers of all sizes.”

When asked which disciplines were added with their latest acquisition, 
respondents stated that architecture (42 percent) was the most frequently 
added discipline. Civil engineering (33 percent), structural engineering 
(25 percent), and interior design (17 percent) rounded out the top four. 
Profiles of both buying and selling firms revealed that buyers were 
more likely to rate their latest acquisition a success if the acquired firm 
offered fewer disciplines. The success rating went down incrementally 
when more than one discipline was acquired. Respondents also stated 
that a staggering 91 percent of deals (their latest M&A activity over the 
last five years) closed in under one year. 

The 2016 Merger & Acquisition Survey has new and improved analysis 
of survey data and includes detailed comparisons of buying and selling 
firm profiles. It is available for purchase (print or digital version) at 
http://shop.zweiggroup.com/collections/2016-surveys.   

By Will Swearingen

Mergers and acquisitions

Benchmarks

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

Figure 1: Percent of day spent on marketing efforts (average).
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Figure 1: Expected versus actual transaction values as a percent of net service revenue



LEADERSHIP SKILLS FOR AEC PROFESSIONALS
This 2-day seminar that was speci�cally developed to provide design and technical 
professionals with the skills to become more competent leaders. This course helps 
attendees develop and re-a�rm the leadership skills, strategies, and techniques that will 
help them grow personally and professionally.

February 28-March 1
May 23-24

Washington, DC
Denver, CO

*New for 2017!

*Revamped PM course for 2017!

GROWING A PROFITABLE AND 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 �rm leaders that are ready to make 
a big impact. This will be no ordinary seminar experience.

March 29-30 Boston, MA

EXCELLENCE IN PROJECT MANAGEMENT
We took the best elements of our former Introduction to Project Management and 
Advanced Project Management Workshop programs and combined them into one 
comprehensive seminar designed to help project managers become more e�ective in 
managing projects, leading teams, and growing the �rm.

March 8
May 3

Portland, OR
Miami, FL

AEC BUSINESS DEVELOPMENT TRAINING 
A/E/C Business Development Training is a one-day seminar that was speci�cally 
developed to help design and technical professionals in architecture, engineering, 
planning, and environmental �rms become more comfortable dealing with clients and 
promoting the �rm and your services.

April 27                                     San Antonio, TX
June 29                                     Minneapolis, MN

THE PRINCIPALS ACADEMY

REAL MARKETING AND 
BRANDING FOR AEC FIRMS

FINANCIAL MANAGEMENT 
FOR NON-FINANCIAL 
MANAGERS

If you can’t make any of 
these dates we can bring the 
seminar to you through our 
In-House Training program.

The Principals Academy 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 �rm. The 
program includes an extended Q&A that provides the attendees an opportunity to 
discuss in-depth the issues facing them at their �rms with advice o�ered from industry 
leading experts.  

February 16-17
June 14-15
July 19-20 

Orlando, FL
Philadelphia, PA
Chicago, IL

zweiggroup.com/seminars
800.466.6275
training@zweiggroup.com

ZWEIG GROUP SEMINARS

OTHER SEMINARS  
IN 2017

You may qualify for professional development 
credit. Zweig Group is registered with the AIA 
Continuing Education System (AIA/CES) and is 
committed to developing quality learning 
activities in accordance with the CES criteria.

zweiggroup.com/seminars/


www.conteches.com



