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Finley leverages intelligent 3D Models 
from Design to Construction

Image courtesy of Touchstone Architecture

When FINLEY and the Community/Condotte/de Moya Joint Venture P3 team began work on the 
Palmetto Section 5 project, they quickly realized their experience in design-build would be an  
advantage. Using Bentley’s civil and bridge design solution, the ProjectWise-empowered team  
benefited from the rich information of intelligent 3D models at every stage of the project.  
FINLEY rapidly deployed the project team and empowered them to do their best work to make the 
project a huge success. The result was reduced design time, fewer costly errors in the field, and  
a better-built asset.
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Advertisement

Seismic and wind events pose serious threats to the structural 
integrity and safety of structures. Building structures with 
a continuous load path can mean the difference between 

withstanding these types of natural disasters – or not.

All wood-framed buildings need to be designed to resist 
shearwall overturning and roof-uplift forces. For one- and 
two-story structures, structural connectors (straps, hurricane ties 
and holdowns) have been the traditional answer. With the growth 
in light-frame, multi-story wood structures, however, rod systems 
have become an increasingly popular load-restraint solution.

Simpson Strong-Tie® Strong-Rod™ continuous rod tiedown 
systems are designed to restrain both lateral and uplift loads, 
while maintaining reasonable costs on material and labor. Our 
continuous rod tiedown systems include the Anchor 
Tiedown System for shearwall overturning restraint 
(Strong-Rod™ ATS) and the Uplift Restraint System 
for roofs (Strong-Rod™ URS).

Strong-Rod ATS for Overturning Restraint

Strong-Rod ATS solutions address the many design 
factors that need to be considered to ensure proper 
performance against shearwall overturning, such as 
rod elongation, wood shrinkage, construction settling, 
shrinkage compensating device deflection, incremental  
loads, cumulative tension loads, and anchorage.

Strong-Rod URS for Uplift Restraint 

Strong-Rod URS solutions address the many design factors that 
need to be considered to ensure proper performance against roof 
uplift, such as rod elongation, wood shrinkage, rod-run spacing, 
wood top-plate design (connection to roof framing, reinforcement 
at splices, bending and rotation restraint), and anchorage.

Strong-Rod Systems have been extensively tested by engineers at 
our state-of-the-art, accredited labs. Our testing and expertise 
are crucial in providing customers with code-listed solutions. 
The Strong-Rod URS solution is code-listed in evaluation report 
ICC-ES ESR-1161 in accordance with AC391, while the take-up 
devices used in both the ATS and URS solutions are code-listed in 
evaluation report ICC-ES ESR-2320 in accordance with AC316.

Because no two buildings are alike, Simpson Strong-Tie offers 
many design methods using code-listed components and 

systems to help you meet your complex design challenges.

Let us help you optimize your designs. For more 
information about our Strong-Rod continuous 
rod tiedown solutions or traditional connector solutions, 
call (800) 999-5099 or download our new Strong-Rod Systems 
Design Guide at strongtie.com/srs.

Your Design Solutions for  
Light-Frame Multi-Story Construction

OPTIMIZE

SR15_9x10_1-2.indd   1 8/7/15   11:59 AM
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From the publisher

MARK C. ZWEIG
mzweig@zweiggroup.com

Communication challenges
We always have such great stuff in Civil + Structural Engineer magazine. The November issue features a profile 
on Scott Clein, P.E., LEED AP, president and partner of Giffels Webster, a Detroit-headquartered civil engineering, 
surveying, planning, and landscape architecture firm that recently celebrated its 20th anniversary in the city. The 
firm is dedicated to a cause near and dear to my heart — revitalization of the city and the region. (The slogan of my 
other business, Mark Zweig, Inc., is “Rebuilding Fayetteville — one house at a time!”) I got a kick out of reading 
Clein’s interview. He asked, “Who aside from engineers gets to stimulate the economy, protect the environment, 
and impact quality of life all while they get to play in the dirt?” 

I also like how Clein gets some of his creative satisfaction from the managerial aspects of his job. In reference to his 
team at Giffels Webster, Clein said, “They’re all able to do their jobs successfully when a leader sets the framework 
and guides them through the problems that come along without micromanaging. It’s always a different challenge 
but always centers around people.” Boy, he’s right about that. Being able to communicate and deal with people is 
so important for engineers.

This semester, in the entrepreneurship class I teach every fall at the Sam M. Walton College of Business at the 
University of Arkansas, I have a brilliant engineering major student. He spent the last 10 years working as a 
musician and went back to school for his chemical engineering degree. He has already developed a technology 
to extract trace amounts of oil from groundwater around fracking sites. But what makes him really special is how 
he communicates and reads people. He can present his ideas in terms people understand. I have watched him read 
people and react to what he is hearing and seeing and change direction fluidly to help them understand. He’s going 
to be successful because these skills are in short supply in the engineering world. I hope the consulting world can 
compete with the petrochemical industry’s opportunities for this fellow!

Speaking of recruiting new grads, in an article, “Hiring the right graduate,” Terry Johnson, P.E., manager of the 
Water Resources Department at R. G. Miller Engineers, Inc., discusses how recruiting the right new graduates for 
the long-term success of a firm is a team effort, involving human resources, engineers, and managers at all levels 
throughout the process. And since learning is critical to young people, also in this month’s issue, Kevin Kuker, vice 
president - Services Operations, with IMAGINiT Technologies, explains how combining online, self-paced lessons 
with instructor-led sessions can provide a convenient way to upgrade engineering software skills.

There’s so much more in this month’s issue of Civil + Structural Engineer. We are thankful for our readers and 
hope you love our publication and pass it to someone else when you’re finished. Happy reading!

Being able to communicate and 
deal with people is so important 
for engineers.



Guide to the Code for Evaluation, Repair, and 
Rehabilitation of Concrete Buildings—A Companion 
to ACI 562-13, 2015, approximately 140 pp.

This new guide provides guidance and assistance to professionals 
engaged in the repair of concrete buildings. The guide has been 
developed to serve as an invaluable companion to ACI 562-13.

The new guide is separated into two main components: chapter 
guides that follow the organization of ACI 562, broken down 
by the corresponding sections and project examples that illus-
trate the use of the code for real world projects from inception 
through completion.

These two components work together to provide additional 
information on how to apply the performance requirements in 
ACI 562 and how the requirements may be applied to a broad 
range of projects. Published jointly by ACI and ICRI.

Concrete Repair Resources from ACI!

Code Requirements for Evaluation, Repair, and 
Rehabilitation of Concrete Buildings (ACI 562-13) 
and Commentary, 2013, 59 pp. 

The ACI 562 code provides standard requirements for evaluating 
existing concrete buildings and the subsequent structural repair, 
rehabilitation, and strengthening of those buildings. This code 
provides rules for a preliminary evaluation that determines the 
“design basis code,” that is, the version of 318 with which the 
repair design must comply. The code provides rules for determin-
ing strength of in-situ material, performing structural analysis, 
designing for repaired strength and durability, requirements for 
stability and shoring of construction, and inspection and testing 
of repairs. Commentary provides application guidance as well 
as references for additional information.  

Both documents are available in hard copy or PDF format.

Must-have documents for structural concrete repairs.

Order at www.concrete.org or call us at +1.248.848.3800

Formats Order Code Price
Guide to the Code for Evaluation, Repair, and Rehabilitation of 
Concrete Buildings

MAN56213.SPEC
$120.50
(ACI members $72.00)

Code Requirements for Evaluation, Repair, and Rehabilitation of 
Concrete Buildings (ACI 562-13) and Commentary

56213.SPEC
$130.50
(ACI members $78.00)

Guide and Code Requirements for Evaluation, Repair, and 
Rehabilitation of Concrete Buildings

REP562PACK.SPEC
$187.50
(ACI members $112.00)
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ENGINEERING OUR FUTURE

The power of ‘No’
We are a “yes” industry, for the most part. It seems like we have trouble saying no, especially when it comes 
to so-called opportunities. Whether it is a decision regarding going after a certain project or something larger, 
like deciding whether to accept an invitation to become a firm owner, we seem to be programmed for a yes 
response. My experience is that this default “yes” is the result of a lack of data and a clear plan.  

Opportunities abound now that the market is hot and projects are flowing more freely. That does not mean 
that we go after every RFP/RFQ. It means that, more than ever, we need to evaluate every opportunity against 
a set of established criteria and decide where to say no and where to say yes. 

As you grow in your career, show your peers and upper management that you have the ability to think 
strategically and wisely use the company’s support services, like marketing. Focusing on pursuits and 
opportunities that have the best probability of winning and the largest possible profit margins will make you 
look like a hero. In order to do this, you must be able to say no to those opportunities that are not in line with 
an intentional plan to be a winner and be profitable.

Successful strategy includes 
the ability to say both yes and 
no.

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



RoLanka o�ers BioD-Mat, woven bristle coir blankets.
 The best quality natural �ber erosion control mats.

A large inventory of RoLanka products are available in Stockbridge, GA.

 

1-800-760-3215   |  www.rolanka.com  | https://www.facebook.com/ROLANKAINC

155 Andrew Drive, Stockbridge, GA 30281

BioD-Mat 70 700 g Mat
Avail

able 
in 4 ty

pes

The 700 g mat is not strong 
enough to  withstand heavy 
�ow conditions.    Use heavy 

duty BioD-Mat 70 blanket  for 
tough erosion  problems.

Easy to see the 
quality di�erence.

Quality products!
   Excellent customer service!
       Competitive pricing!

Strong natural �ber blankets 
for tough erosion problems.

Provide aesthetically pleasing 
applications.

Create wildlife habitats.

No failures.

Do it right the 
�rst time!

When selecting and specifying woven coir mats,  
designers should not only consider the unit weight, 

 but also the wet tensile strengths,  coir type,  open area as 
well as  machine direction and cross direction twine counts.

Damaged streambank

During construction After construction
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ENGINEERING FRONT LINE

In every other issue of Civil + Structural Engineer, I look forward to sharing what I learn out in the 
world, both in far-flung places and closer to home. The last six months have found me mostly in Nepal, 
where a 7.8-M earthquake in April took more than 8,600 lives and destroyed more than 600,000 houses and 
40,000 classrooms. Much of this destruction and loss of life can be mitigated. We know how to build high-
performance structures. One of the most relevant lessons for countries like the United States is the crippling 
damage to the newer high-rises in Nepal’s modern capital city, Kathmandu. Even when international standard 
building codes are adhered to, a big gap exists between what standard code provides and what society expects. 

In one particular meeting, angry luxury condo owners learned that the buildings they invested hundreds of 
thousands dollars into met standards, but were too badly damaged to occupy. The reality, we explained, is 
that code provides life safety performance, but not always property. They were stunned. Even well-detailed 
and designed concrete moment frames cannot provide continuous occupation unless it is designed for higher 
performance than what minimum code provisions require. 

As a California Seismic Safety Commissioner, I testified before the commission in June that we can expect 
similar situations after a large earthquake in cities like Los Angeles and San Francisco. No matter where 
they live, people are not expecting the reality that code does not guarantee that buildings will be operational 
or even repairable after a large earthquake. This parallel between Nepal and other urban centers is a major 
wake-up call too few have heard so far.   

That code “isn’t good enough” is well known in New Zealand, where a major city saw buildings damaged 
in earthquakes that struck in 2011 on a previously unknown fault. More than 1,800 of the 2,400 buildings in 
Christchurch were structurally damaged and torn down because the code focused on life safety rather than 
on building earthquake-resilient communities. New Zealand code, practice, and construction quality is as 
good as anywhere. Imagine a Los Angeles, San Francisco, or Seattle with tens of thousands of the buildings 
damaged and unable to be occupied.  

Most building owners do not know that their structures may be “one-earthquake buildings” — one earthquake 
and their investment is severely compromised. But for a relatively small investment, we can build better or 
retrofit buildings to provide improved performance. Conforming to minimum building code may not be 
good enough to satisfy society’s expectations. We know how to engineer seismically resilient buildings. We 
engineers have the responsibility to communicate this to the society we serve.

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

Most building owners 
do not know that their 
structures may be “one-
earthquake buildings.”

Code conformance or seismic resilience?



legacy@legacybuildingsolutions.com
877/259.1528 | www.LegacyBuildingSolutions.com

In reality, there are wildly varying quality standards. Let’s start with the strength and agility of fabric and 
a rigid steel frame. Add the ability to compress a construction schedule plus complete customization and 
the result maximizes your - and your client’s - business investment for years to come. 

Legacy Building Solutions was the first to apply fabric cladding to a rigid steel frame. We changed the 
game in safety, engineering and client satisfaction. Seeing is believing. Visit legacybuildingsolutions.
com to see a drone fly-through video or contact Legacy with your next project requirements.

The Legacy Advantage:
• Concept to completion project management
• Patented attachment system to ensure strength
• Rapid installation up to 3X faster than conventional delivery
• Relocatable; construct as permanent then move if required
• Custom design, in-house engineering and installation services

MYTH: 
All fabric buildings are alike
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Events

November

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

The Principals Academy 2.0
Nov. 12-13, 2015, Las Vegas
An updated version of Zweig Group’s crash course in all aspects of 
managing a professional service firm, including an expanded focus on 
business development, strategic planning, and financial management.
https://zweiggroup.com/seminars/tpa

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

Becoming a Better Project Manager
Nov. 17, 2015, Miami
Nov. 19, 2015, Chicago
Dec. 3, 2015, Los Angeles
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more 
effective.
https://zweiggroup.com/seminars/better_pm 

Greenbuild
Nov. 18-20, 2015, Washington, D.C.
The world’s largest conference and expo dedicated to green building 
features three days of speakers, networking opportunities, industry 
showcases, LEED workshops, and tours of the host city’s green 
buildings.
www.greenbuildexpo.com 

DECember

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

National Accelerated Bridge Construction Conference
Dec. 7-8, 2015, Miami
Includes more than 110 technical presentations covering case studies, 

ABC research, advanced materials, and state experiences, plus 10 
preconference workshops and an exhibit hall.
www.2015abc.fiu.edu
 

January

Transportation Research Board (TRB) 95th Annual Meeting
Jan. 10-14, 2016, Washington, D.C.
The TRB Annual Meeting program covers all transportation modes, with 
more than 5,000 presentations in nearly 750 sessions and workshops. 
The spotlight theme for the 2016 TRB Annual Meeting is Research 
Convergence for a Multi-Modal Future.
www.trb.org/AnnualMeeting/AnnualMeeting.aspx  
 
Building Innovation 2016
Jan. 11-15, 2016, Washington, D.C.
The National Institute of Building Sciences Fourth Annual Conference 
& Expo explores solutions for designing and constructing sustainable 
and resilient buildings, infrastructure, and communities that are safe, 
secure, and able to withstand and recover from natural and man-made 
disasters..
www.nibs.org/?page=conference2016 

Geodesign Summit
Jan. 27-28, 2016, Redlands, Calif.
Learn how geodesign as a tool for collaborative planning and design is 
being used to create safe, sustainable, and increasingly more resilient 
communities.
http://geodesignsummit.com 

February

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

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

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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CIVIL + STRUCTURAL ENGINEER ONLINE

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

Project Profitability: Training project managers — Part 1
By Howard Birnberg, Association for Project Managers

Few members of your staff are of greater importance to your success 
than are project managers. Their pivotal role requires them to possess 
a unique set of skills. Unfortunately, many project managers are forced 
to learn on the job. The benefits to them and the firm of a formal 
training program are great. A project manager training program should 
cover three broad areas: communication skills, interpersonal skills, 
and technical management skills. 

Read the entire article at http://tinyurl.com/projectprofit-nov15. 

Diversions: Kissing babies
By Andy Sciarabba, P.E.

Those who know me, know that I am anything but political, but being 
in the throes of the 2016 Presidential election makes me think: Are 
we, as engineers, that different from politicians? We are all faced with 
problems to solve and solving these problems requires input from many 
contingencies. First comes our clients. They are our constituents. And 
we certainly have to represent and listen to our constituents because 
the client is always right. Right?

We assemble members of our project “party” — architects, engineers, 
landscape architects, lawyers, construction managers, cost estimators 
— and during the “inauguration” everything is possible! Budgets are 
limitless and we have plenty of time to get it all done. The euphoria 
lasts for a while, then reality hits. We start debating, posturing, kissing 
babies, making excuses, deleting emails, and making statements none 
of us ever thought we would hear from “real” professionals.

Read the entire article at http://tinyurl.com/diversions-nov15. 

Connecting design and analysis workflows

Civil engineers working with water analysis and floodplain mapping 
and bridge engineers looking to more easily integrate bridge design 
with roadway design can face a common challenge: Disconnected 
workflows and time-consuming import/export processes can 
compromise modeling capabilities and jeopardize project deadlines.

Civil engineers in various disciplines are always wrestling with how 
to more accurately integrate their designs within the broader civil 
engineering model. This integration is best achieved by software that 
works together so that workflows are connected, allowing users to 
build a model in one place, assess impacts of each stream on the overall 
design, and make changes, all within the same civil design software.

Read the entire article at http://tinyurl.com/workflows-nov15. 

The Autodesk River and Flood Analysis Module is an integrated solution that helps 
users perform HEC-RAS calculations and modeling to analyze the hydraulics of water 

flow through natural rivers and other channels, directly within the Civil 3D model.

BE A PROJECT ENGINEER IN HAITI!

Miyamoto International is seeking the best and brightest to join 
our team in Haiti. 

With 16 locations worldwide, Miyamoto International provides 
high-performance earthquake engineering, disaster mitigation, 
response and reconstruction to victims of some of the world’s 
most devastating disasters. 

Join us and make the world a better, safer place. 

Miyamoto International is an equal opportunity employer. 
For more information visit www.miyamotointernational.com/careers
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Morgan McIlwain, P.E.
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Rick Rudin, P.E.

Debra Hagerty, P.E.

Jennifer Wasinger
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Alexis Melchione, EIT Todd Laine

George “Hank” Rettew, Jr., CEO and chairman of the board, will retire 
as RETTEW CEO effective Dec. 31; he will remain chairman. Mark P. 
Lauriello, currently president and COO, will assume the role of presi-
dent and CEO on Jan. 1, 2016. With the firm since 1973, Rettew is the 
son of the late George W. Rettew, Sr., who bought the engineering and 
surveying firm that same year (previously named J.C. Surveying/Engi-
neering, Inc.). Filling roles including project manager and vice president, 
Hank Rettew purchased the company from his father in 1985 and be-
came the firm’s first chairman and CEO in 2004.

Freese and Nichols, Inc. (FNI) enhanced the capabilities of its Raleigh, 
N.C., office with the addition of Morgan McIlwain, P.E., a construc-
tion services program manager, and Rick Rudin, P.E., a water/waste-
water utilities engineer. The Raleigh office, which opened in 2013, 
now has 13 professionals with broad expertise in water, wastewater, 
stormwater and program management/construction services. Jennifer 
Wasinger joined FNI’s Oklahoma City office as an account director. 
Wasinger recently served as assistant chief for the Financial Assis-
tance Division of the Oklahoma Water Resources Board and also spent 
nearly a decade with the Office of the Secretary of Environment for 
the State of Oklahoma. FNI hired Justin Brown, P.E., as a senior en-
gineer for the firm’s Frisco, Texas, office. Brown specializes in devel-
oping and implementing capital improvement programs, coordinating 
inspections, and ensuring compliance with city codes. Wendy Shabay, 
vice president and manager of the Urban Planning and Design group 
at FNI, was elected to the American Planning Association’s national 
board of directors representing Region III.

Richard J. Waters, P.E., LEED AP BD+C, joined RPA Engineering 
as a senior civil engineer in the firm’s Wyomissing, Pa., office. As the 
department manager, Waters will plan and direct all civil engineering 
activities within the organization with a focus on business develop-
ment.

Francis J. Gally, III, P.E., was promoted to director of civil engi-
neering at SKELLY AND LOY. Gally will oversee staff, projects, and 
resources of the firm’s Civil Engineering Services Group, providing 
engineering, design, and construction support services for municipal, 
water resources, acid rock drainage remediation, and land development 
projects.

Professional Service Industries, Inc. (PSI) appointed Debra Hagerty, 
P.E., to principal consultant for its Phase II/III ESAs, Remediation De-

sign/Construction service line. Hagerty serves a dual role as project 
manager in PSI’s Plymouth, Mich., office. PSI appointed Francisco 
Arias, P.E., as principal consultant for its Geotechnical Engineering 
service line. He serves a dual role as senior geotechnical engineer in 
PSI’s San Antonio office. Michael Place, P.E., appointed principal 
consultant of PSI’s Geotechnical Engineering service line, also serves 
a dual role as project engineer/laboratory manager in the firm’s Lyn-
nwood, Wash., office. Morgan Dickenson, P.E., was appointed princi-
pal consultant for PSI’s Geotechnical Engineering service line based in 
its Fort Lauderdale. Fla., office, serving a dual role as district manager.

John Viise, S.E., P.E., CEng, MIStructE, LEED AP, joined Thorn-
ton Tomasetti’s Chicago office as a vice president in the Structural 
Engineering practice. Viise has more than 20 years of experience in 
structural design of tall and supertall buildings as well as a variety of 
complex, large-scale projects in the U.S. and internationally.

Alexis Melchione, EIT, joined Structura as a staff engineer in the 
firm’s Rockville, Md., headquarters. She will provide support on a va-
riety of design projects, including the Landmark Mall Redevelopment 
and the Brightview Rockville Town Center.

Todd Laine and Angel Rodriguez have been appointed senior su-
pervising engineers and Gregory Martin, P.E., a senior program 
manager in the Tampa, Fla., office of WSP | Parsons Brinckerhoff. 
Laine will manage the civil engineering staff in the Tampa office and 
provide project management, engineering and design, QA/QC, and 
business development leadership throughout Florida. Rodriguez will 
be responsible for design of electrical systems and controls for mov-
able bridges throughout Florida and nationwide. Martin will lead and 
manage inspections, operations, maintenance preservation, rehabilita-
tion, and asset management for bridges and other structures through-
out the U.S. The company also named Steve Klein, P.E., and Steve 
Dubnewych, P.E., vice presidents of the firm’s tunneling practice in 
California. Klein, based in the firm’s Sacramento office, has more than 
35 years of experience in planning, design, and construction of tun-
nel projects throughout California and the U.S. Dubnewych, based in 
Los Angeles, will lead the company’s Southern California tunneling 
practice and support projects globally. Richard J. Marcus will sup-
port the management of complex transportation planning projects as a 
senior supervising planner in the Los Angeles office of WSP | Parsons 
Brinckerhoff.
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Scott Clein: 
Reigniting 

the Motor City
Giffels Webster works to help revitalize Detroit 

into a new, stronger community.
By Maureen Foody

Profile

For decades, Detroit was the city of creation, the automotive capital of 
the world, the city of reinvention until things slowly began to unravel. 
Jobs disappeared, factories that once filled highways with cars and 
railways with train cars closed, and city roads suddenly seemed empty 
as people began to depart, leaving the buildings to wait for new life. It 
became a challenge issued to all — citizens, government officials, and 
the country as a whole: What needs to be done to remake Detroit? 

Slowly there’s been sparks of work during the last decade. Incentives 
brought new businesses and new people, but then there are those who 
have been there all along. One of those is Scott Clein, P.E., LEED AP, 
president and partner at Giffels Webster, headquartered in Detroit, who 
is currently using his skills and abilities to help push the city and his firm 
forward.

Born just outside of Detroit, Clein has long held affection for the city 
where he grew up. “The D has always been home for me,” he said. “I 
consider myself really, really lucky having grown up on Tiger games and 
riverfront festivals. The city hooked me early on.” 

Along with a devotion to his hometown, Clein had a strong interest 
in mathematics and science that led him to consider engineering as a 
potential career. But he also had a strong skill set in communications 
thanks to his parents both being public school teachers who emphasized 
the importance of connecting with those around you. So, when he began 
undergraduate studies at the University of Michigan, he delved right into 
civil engineering as his focus but also took a number of history courses. 

“My professors were some of the first who helped show me that 
engineering was more than what happened in the classroom. They all 
worked during the summer doing research and consulting around the 
world,” Clein said. “As engineers we shouldn’t just be blindly following 
published guidelines. You have to work to figure out where your skills fit 
into the larger picture.”

After graduating with his bachelor’s degree in civil engineering, Clein 
went to work for Wayne County Public Services in a program that 
offered a two-year rotation through a number of departments and tasks 
from design to field engineering to the testing lab. 

“It was a great crash course on what it means to be an engineer,” Clein 
said. “I was taught how things are built but also got to see the impact our 
work has on everyday life.”

Throughout this time, Clein was working on attaining his master’s 
degree in civil engineering from Wayne State University. As a result, he 
felt pulled toward more of a focus on helping to enact change on overall 
quality of life on a larger scale that within the structures of a government 
job was proving harder to achieve. In 1996, he made the switch from the 
public sector to the private sector by taking a position at the firm Giffels 
Webster.

Giffels Webster has been working to help rejuvenate Detroit across a 
wide number of avenues. Clein fondly remembered a number of projects 
that they’ve been able to complete, covering all sizes and scopes. 

According to Scott Clein, P.E., LEED AP, president and partner at Giffels Webster, “Who aside from engineers 
gets to stimulate the economy, protect the environment, and impact quality of life all while they get to play in 

the dirt?”
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“Personally, it was staggering to see and learn about the utility systems 
that are in place for a city that is 300 years old when we were working on 
the utility analysis for Ford Field and Comerica Park — especially for a 
history buff like myself,” Clein said. 

Another grand challenge taken on was the first Non-Motorized Master 
Transportation Plan in 2006 for the city of Detroit. “We helped advocate 
for people, not just vehicles,” Clein said. “Before Complete Streets 
really took off as a movement, we were able to get into and see what 
other countries were doing and what we could do both economically and 
socially to foster that in Detroit.” Detroit has built more than 170 miles 
of bicycle lanes since 2006, well on the way to the nearly 400 miles 
outlined in the master plan. 

“Really though,” Clein said, “who aside from engineers gets to stimulate 
the economy, protect the environment, and impact quality of life all 
while they get to play in the dirt?”

As Giffels Webster continued to grow, Clein soon found himself taking 
on more of a leadership role. “I wasn't lining myself up for it, it sort of 
just came along and it was the right fit for me,” he said. “For me, leading 
is intrinsic, with an ability to listen and a willingness to speak when both 
are necessary.” 

Further explaining his leadership style, Clein emphasized how the most 
important task is allowing employees to shine. “They’re all able to do 
their jobs successfully when a leader sets the framework and guides them 

through the problems that come along without micromanaging,” he said. 
“It’s always a different challenge but always centers around people.” 

But even with great leadership, the particular struggle to fund projects is 
a high hurdle to overcome. “We’re continually trying to find funding for 
not simply what needs to be done but what should be done,” Clein said. 
“There are so many layers to financing projects in a city like Detroit that 
it slows the process significantly.” 

But public funding is also a struggle, especially when it comes to 
transportation issues. “With the federal transportation bill always 
being in flux, many states have started to grapple with increasing local 
funding,” Clein said. “Michigan’s legislature hasn’t been willing or 
able to do anything about this here and it’s a huge challenge facing all 
communities.” 

This economic factor applies to challenges within the engineering world 

Giffels Webster provided detailed topographic mapping and boundary and utility surveys for Detroit’s Comerica Park, home of the Detroit Tigers, and the adjacent Ford Field 
indoor stadium, home of the Detroit Lions. The firm investigated, located, and addressed all utilities, including water main, sanitary sewer, storm sewer, and franchise utilities.

Giffels Webster
Established: 1952
Headquarters: Detroit
Size: 86 employees in three offices
Ownership: Privately owned
Website: www.giffelswebster.com 
Primary services: Civil engineering, surveying, municipal consulting, planning, 
land development consulting, landscape architecture, environmental consulting
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specifically as well. “Many in the industry fall back on simply charging 
for their time and cutting rates,” Clein said. “It’s just revenue generation 
instead of value generation; it doesn’t recognize how important the 
services we provide actually are to our communities. It’s a corny phrase, 
but something that’s always stuck with me is that ‘civil engineers are the 
on-call physicians to mother earth.’”

Clein also issued the call that simply providing the bare bones of 
engineering isn’t enough anymore if one is truly looking to make a 
lasting impact. “The age of the knowledge worker is over. We need to 
be more than that. We need to cultivate our right brain so that we can 
communicate and build stronger connections,” Clein said. “Creativity 
and personality are just as important as technical skill, and learning 
doesn’t end with a degree. There’s a trend lately of specialization, where 
one leaves school with only a narrow band of experience. Very few 
problems are that specifically focused; they’re usually multidiscipline, 
and engineers have to be ready to face those challenges from a number 
of different angles.” 

Specialization can be helpful in a short-term path, but long term needs 
diversity and the ability to apply yourself in new ways. One can’t just 
rest on their laurels and expect to have that last. “We as engineers are 
providing an important service. Many fall back on doing what they know 
instead of looking into how to enact a change in the norm,” Clein said, 
“and that’s a problem we’re just starting to face.”

While Giffels Webster has been designated and awarded a number of 
recognitions over the years, Clein said the most important recognition 
comes from within the company itself. “We’ve been running an 

anonymous survey within our company for a few years now with over 90 
percent participation rates and an improving score every year,” he said. 
“Our employees feel like the work that they do actually matters, and that 
is what matters most to me.”

Clein lives in metro-Detroit with his wife and daughter, who all enjoy 
the splendors of life in Motown. Clein joked that he doesn’t know what 
downtime is, between his fulltime job at Giffels Webster and the fulltime 
job of parenthood, but he does find time to volunteer on the Birmingham 
Planning Board and also occasionally getting to read historical books. 

“I don’t like doing the same thing over and over,” he said. “Giffels 
Webster definitely doesn’t chisel their employees into just one thing 
either. We allow people to pick what they like or want to learn more 
about, not just what they know.” 

The firm just celebrated its 20th anniversary in the Motor City with no 
plans to stray from the city Clein calls home. “We’re deeply invested in 
this city,” he said. “I believe both the firm and the city are on good paths 
right now. Detroit has so many more, smaller investors and developers 
working together to create new things. There’s more reality to the idea of 
growth in Detroit than ever before in my lifetime.”

Giffels Webster completed the Campus Martius $10 million infrastructure 
reconstruction project in downtown Detroit in late 2003. The project created an award-

winning park space and helped revitalize the downtown core. 

Giffels Webster, an early advocate of Complete Streets, developed the first Non-
Motorized Master Transportation Plan in 2006 for the city of Detroit. The city has built 
more than 170 miles of bicycle lanes since 2006, well on the way to the nearly 400 
miles outlined in the master plan.

MAUREEN FOODY is a freelance writer and editor who lives and works in Chicago. 
She can be reached at maureen.t.f@gmail.com.
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FIRMS IN FOCUS

Working in management for civil engineering firms over the years, I 
know the importance of recruiting the right new graduates for the long-
term success of a firm. Bringing on good people is a constant challenge 
in our field, and predicting how a job candidate will perform in a specific 
work environment can be difficult.  

The hiring procedure
When recruiting a new graduate, most companies start by posting jobs 
on the company website and other job sites and sending their human 
resources representative to career fairs. These methods result in a large 
number of résumés, which are then sorted multiple times by grade point 
average (GPA). If a candidate has a 4.0, he or she will be the first person 
considered.  

However, focusing on a high GPA might be misleading. Success in 
school does not necessarily predict success at work. A graduate’s GPA is 
only one metric and can lead the recruiter astray, since there are several 
important factors it doesn’t show, including the following: 

• Number of majors before graduation — The average college graduate has 
changed majors at least three times by graduation, likely producing a high 
GPA in his or her major, but an overall lower GPA.  

• Soft skills — Working with a team on the job is quite different than being 
in an academic environment. In a work setting, social skills and emotional 
maturity are just as important as a high GPA.  

• Work ethic — A high GPA doesn’t necessary mean the graduate has a 
good work ethic, which often comes from having had a previous job, 
during school or after graduation.

In short, it’s important for a recruiter to look beyond academic experience 
and consider life experience as well. How well would the new recruit fit 
into the corporate culture?

A better approach
Most managers want to hire engineers who will contribute to, become an 
integral part of, and grow with the firm. To achieve this goal, recruiting 
must become a team effort, involving human resources, engineers, and 
managers at all levels throughout the process.   

This is not really all that difficult. Career fairs are good resources, but 
when sending firm representatives, why not include a couple of engineers 
— one who has been with the firm for several years and another, younger 
engineer who is closer to a graduate’s age? The engineers can spend a 
little more time talking with prospects to get a better idea of how they 
would fit into the firm. When they bring résumés back with them, they 
will have a more complete picture of the person behind the document.

Getting to know a prospect in a less formal environment can help as 
well. Having managers from a firm speak at meetings of professional 
societies and student organizations is an excellent way to meet young job 
seekers outside of the office setting. There is almost always time after the 
presentation to talk with them, discover their backgrounds and interests, 
and answer their questions.

Recruiting top candidates can be a very competitive business, so it’s 
understandable that many firms may not want to spend a lot of time 
getting to know a candidate who might be snatched up by another firm 
in the meantime. However, why invest time and money in a person 
who might not work out? It’s in everyone’s best interest that both the 
engineering firm and applicant are well-matched — both for the young 
engineer’s future career and the firm’s growth and long-term stability.

TERRY JOHNSON, P.E., is manager of the Water Resources Department at R. G. 
Miller Engineers, Inc., a civil engineering firm based in Houston.

Hiring the right graduate 
Better recruiting procedures support a firm’s long-term success.

By Terry Johnson, P.E.
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For civil and structural engineers looking to update or refresh their skills 
using the latest 3D design engineering software, there is a new wave of 
continuing education called blended learning. Busy engineers working 
to hit project milestones often do not have the time to spend three or 
four days out of the office attending classes, but yet they still need to 
upgrade their skills and stay current with the latest software releases. 
Combining self-paced, online learning with regular online, instructor-led 
group lab sessions allows people to work at their own speed, yet still take 
advantage of expert knowledge when they hit a roadblock. 

The concept is not new to many fields. Health care, retail, education, 
and government have all adopted blended learning. The first reason is 
usually compliance. Did the company provide adequate training to staff? 
The second is for tracking purposes. Many industries offer home study 
courses online, but have found it difficult to know whether a person has 
actually completed or understood the materials. For human resource 
reasons, online learning combined with in-class sessions and a structured 
beginning and end date make more sense because it’s possible to track 
who attends and who completes each course. 

All of that information can also help a human resources team understand 
which personnel have what level of competence in a particular program 
or area. In some industries, education is tied directly to pay and job title. 
While civil and structural engineering are not generally compliance 
driven, talent management and retention are two big motivators for 
providing new skills training. The trick is making it work for busy 
professionals scrambling to book billable hours. 

Flipping the classroom
Blended learning flips the traditional classroom model. In a face-to-
face setting, the teacher typically stands at the front of the class and 

demonstrates a list of commands and functions, showing how each 
works within a complete process. With blended learning, people leverage 
online curriculum and exercises to study on their own to learn software 
functionality and methods. Then, when they meet for the online virtual 
lab sessions, students can take advantage of the instructor’s knowledge 
and proficiency for tougher questions, helping them fill in any gaps. 

Blended learning offers efficiencies in both directions. It optimizes 
instructor expertise and caters to learners’ needs. Courses run using an 
online Learning Management System (LMS), into which students sign 
in to access their courses. Then students can work wherever they want so 
long as they have an Internet connection. The LMS leads them through 
each module and provides access to an instructor and other students who 
are taking the same course. The best success with a blended learning 
offering comes from providers who allow direct contact with instructors 
and guarantee a 24-hour turn around on any questions.

Fiscally prudent
From a purely financial perspective, blended learning makes more sense 
than in-person training. Following are some of the cost items to take into 
consideration:
• Do you pay people to travel to courses?
• Is air travel necessary?
• Do they require accommodation?
• What is the cost of their downtime?

In the end, costs for blended learning for the same number of people 
would likely be about half as much. As well, participants interface with 
the materials for a much longer period, while keeping up with their daily 
workload, allowing them to apply the concepts learned in class to real 
world projects. 

Civil 3D blended learning screen capture from IMAGINiT Technologies.

Blended learning
Combining online self-paced lessons with instructor-led sessions 
provides a convenient way to upgrade engineering software skills

By Kevin Kuker
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Are webinars an alternative?
Maybe you are using audio conferencing or webinars to get around the 
costs of face-to-face training. By choosing an online delivery method, 
you have already reduced costs in terms of travel, accommodations, and 
venue. In addition, most webinar-based training sessions are recorded 
and people can “attend” by watching the recording anytime. The cost 
to host a webinar is relatively low, with services accommodating 100+ 
participants for a monthly fee ranging from $50 to $100, depending on 
the features.

However, over time, most firms have come to view webinars as good 
for demonstrations, introductory purposes, or in-depth discussions on 
a specific topic within a broader course of study. As a replacement for 
quick “lunch and learn” kinds of training, or for demonstrating how to 
use software, webinars are great. But for longer courses, where there is 
a lot of material that the learner needs to engage with actively in order 
to understand it and gain proficiency, instructor-led online training with 
hands-on exercises and assignments helps students develop their skills in 
a structured environment. 

For more in-depth courses, an online system leaves the bulk of the 
learning to students, who can access the system any time and progress 
through a course at their own speed. LMSs are designed to enroll 
learners into courses, manage the presentation of course materials, and 
track progress. The administrative functions that an LMS provides are 
more sophisticated than webinar communications systems — offering 
compliance tracking and certification.

Isolating or integrating?
Sitting alone, working on a computer sounds boring, but a good course 
will include a lot of rich content, including video demonstrations that 
help illustrate concepts and the execution of certain tasks. It feels like 
watching “how-to” videos on YouTube — with much better production 
values, organization, and related assignments. In addition to videos, 
descriptive audio and screen shots help demonstrate the software in 
action. Whether auditory, visual, or kinesthetic learners, individuals can 
absorb the information in the way that best suits their learning style. 

One of the big benefits of blended learning through an LMS compared 
with individual, self-paced online learning is access to fellow learners 
throughout the course. Working with design engineering software, there 
are always many different ways to solve a particular problem. Shooting 
off a question to the other people enrolled in a course can turn up some 
interesting results that help learners understand new ways to look at the 
same challenge. This creative exchange facilitates cross-pollination and 
discussion among peers who are all working on different projects and 
come with varying levels of experience. 

All in, blended learning offers a viable new way for engineering 
professionals to fit upgrading their skills into busy working lives.

KEVIN KUKER is vice president - Services Operations, with IMAGINiT Technolo-
gies (www.imaginit.com). 
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Hudson Yards, the largest private real-estate development in the 
history of the United States, will soon be home to the smartest park 
in town. New York’s newest elevated park, designed by Nelson Byrd 
Woltz Landscape Architects, will be unlike any other park in the 
city. With jet engines, super chilled roots, smart soil, and advanced 
irrigation, the Hudson Yards Public Square will include 28,000 shrubs 
and more than 200 trees to create an urban oasis that is expected to 
be visited by more than 24 million people every year. Hudson Yards 
is being developed by Related Companies and Oxford Properties 
Group. 

Sitting at the nexus of the High Line (www.thehighline.org) — an 
elevated freight rail line transformed into a public park — Hudson 
River Park, and the soon-to-open Hudson Park & Boulevard, the 4.5-
acre Hudson Yards Public Square will be at the center of an extensive 
new interconnected park system on Manhattan’s West Side. In 

addition to a seamless link to the High Line, the Hudson Yards Public 
Square will contain almost a mile of pedestrian walkways and nearly 
30,000 diverse plants, including groves of more than 200 mature trees 
designed to reflect the ecology of Manhattan. The Public Square will 
contain thousands of native New York perennials and wildflowers 
that attract butterflies, hummingbirds, and other pollinators. 

“Our aspiration for the Public Square at Hudson Yards is that it will 
become one of most celebrated gathering places with something 
for everyone,” said Jay Cross, president of Related Hudson Yards. 
“We felt it was very important to not only learn from the past, but 
to also look to the future, and we focused our energy on every detail 
that makes a great public space an inviting experience. Not only is 
Hudson Yards creating a new epicenter in Midtown Manhattan, but it 
also sits at the nexus of a network of parks that will run all the way 
from the Meatpacking District to Times Square. Twenty years from 
now, we hope that, like Trafalgar Square in London and Piazza del 
Campidoglio in Rome, the Public Square at Hudson Yards will also 
be on the list of the great meeting places of the world.”

“Parks and open spaces define neighborhoods and become an 
important connection for the surrounding communities. For 
Manhattan’s West Side, the Hudson Yards Public Square will serve as 

Rendering of the view of Hudson Yards from the No. 7 subway station. Image: Courtesy Related/Oxford
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Hudson Yards Public Square will use jet engines, air-conditioned soil, 
and recycled stormwater to keep elevated park growing.

New York’s ‘smartest’ park
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the main intersection, bringing all 
of New York City’s west side parks 
and neighborhoods together,” said 
Thomas Woltz of Nelson Byrd Woltz 
Landscape Architects. “The design 
of the Public Square at Hudson 
Yards prompted unprecedented 
innovation and deep collaboration 
across disciplines, including soil 
science, horticulture, and landscape 
architecture. What has emerged is a 
project that will serve as a model for 
21st century urban spaces.” 

The platform that sustains the 
landscape serves as a ventilation 
cover over active rail yards. It is 
engineered to support extensive 
plantings and water features, as 
well as a large reservoir for site 
stormwater management and reuse. 
Features include (see Figure 1):

• Heat control — The train yard 
can reach 150 degrees Fahrenheit, 
creating soil conditions too hot for 
tree survival. To protect the plants 
from this heat below, a network of 
tubing will circulate cooling liquids 
to protect the plants’ roots. 

• Ventilation — To remove heat 
generated by the trains below, a 
ventilation system powered by 15 
fans, commonly used in commercial 
jet engines, will supply fresh air at 
45 mph to the train tracks below. 

• Smart soil — With a depth of 
only 18 inches for plants and 4 feet 
for large trees, a “soil sandwich” 
of sand and gravel between two 
concrete slabs is being constructed 
to compensate for the shallow 
depth to protect the plants’ roots 
and promote root growth that is 
wide and shallow. This advanced 
layering includes provisions for soil 
aeration, irrigation, drainage, root 
development, and ongoing control 
of nutrients. 

• Irrigation — Rainwater that 
falls on the Hudson Yards Public 
Square will be collected into a 
60,000-gallon tank and reused to 
irrigate the plants and trees. By Figure 1: Hudson Yards Public Square engineered features. Image: Courtesy Related/Oxford
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collecting this water, Hudson Yards will save 6.5 megawatt hours of 
energy and offset 5 tons of greenhouse gas every year. 

In addition to the layering of utilities and materials used to create 
the landscape above, below is an additional layer of utilities and 
infrastructure serving as the foundation for what the developers 
are calling “the world’s most sophisticated, engineered city.” When 
the first phase of Hudson Yards is complete in 2019, it will bring 
together “an unprecedented integration of buildings, streets, utilities, 
and public spaces, creating the most connected, clean, efficient, and 
responsive neighborhood ever built,” they said. The engineered city 
includes the following features:

• Reliable and efficient neighborhood — Whatever the disruption 
— for example a super storm or brown out — Hudson Yards will 
generate power onsite to keep basic building services, residences, 
and restaurants running. Buildings at Hudson Yards are also 
interconnected via a micro grid, allowing them to either be heated and 
cooled with their own equipment or that of their neighbor. Data from 
an energy management system will also be used to generate, buy, and 
conserve power across the neighborhood. Additionally, being built 
above a rail yard, the first floor is well above the flood plain. 

• Connected neighborhood — Communications will be supported by a 
future-proofed fiber loop, designed to optimize data speed and service 
continuity for rooftop communications, as well as mobile, cellular, 

and two-way radio communications. This will allow enhanced 
continuous access via wired and wireless broadband performance 
from any device at any onsite location. The Public Square will also 
have an expansive WiFi system. 

• Responsive neighborhood — Hudson Yards will harness big data 
to innovate, optimize, enhance, and personalize the employee, 
resident, and visitor experience. Supported by an advanced 
technology platform, operations managers will monitor and react 
to traffic patterns, air quality, power demands, temperature, and 
pedestrian flows to create an efficiently navigated, optimized, and 
environmentally attuned neighborhood.

• Clean Neighborhood — Waste management systems are designed 
to keep garbage out of sight. A vacuum tube system that will 
accommodate three waste streams (organics, recyclables, and trash) 
will send residential waste straight from chutes on each floor to a 
central terminal — eliminating piles of garbage on sidewalks and 
considerable trash hauler traffic. Meanwhile, food service organic 
waste will be converted to dry fertilizer at 10 percent of its initial 
weight and size.

Information provided by Related Companies and Oxford Properties Group 
(www.hudsonyardsnewyork.com).  

Rendering of the view of Hudson Yards from the High Line. 
Image: Courtesy Related/Oxford
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A demolition-threatened historic chimney in the Azerbaijan capital of 
Baku will now be the center point of a new shopping complex, thanks 
to complex structural preservation work by Cintec International. 
Built in the 1900s, the chimney is the focal point of a regeneration 
project to establish Baku as an up-and-coming center of commerce 
and technology. Original designs for the development, which will be 
called The Twin Towers of Port Baku, planned to have the chimney 
pulled down to make way for the modern shopping complex. 

However, when the president of Azerbaijan saw the plans, he requested 
that the historic chimney be restored instead and become a central 
feature of the development. The result is a design that represents the 
futuristic vision for Azerbaijan while retaining important elements of 
its industrial past.

Cintec, which has been instrumental in restoring many of the world’s 
most recognizable and iconic historic structures, has begun work 
on helping to preserve the chimney. The company will be using its 

A restored chimney, built in the 1900s, will be the focal point of a news shopping 
complex.
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patented anchor to secure the chimney by drilling into the structure 
from the top and feeding 24 meters of anchors into the chimney walls 
to secure it. The chimney is one of the most delicate structures that 
Cintec has ever worked with and has required the company to design 
thinner connecting anchors especially for the project.

The circular structure of the building also means that Cintec will have 
to use laser keyhole technology to achieve the precision necessary to 
successfully position the anchors. The work is expected to take 12 
weeks to complete, and the total project value is estimated at around 
$1.5 million.

Cintec Managing Director Peter James said, “We’re delighted to be 
involved in helping to maintain this historic chimney as part of Baku’s 
redevelopment. We’re passionate about maintaining and restoring 
historical buildings for future generations, so we were very pleased 
to hear that the chimney was going to be saved and honored to be 
asked to carry out the work. This project is going to be a challenge 
for us. Essentially what we’re doing is surgical engineering, so it’s 
very precise.”

The chimney is just one of Cintec’s ongoing structural preservation 
projects. The company has worked in Egypt restoring its historical 
buildings for 18 years and has undertaken restoration work on 
mosques, temples, and both the Red and Step Pyramids. Cintec 
anchors have also been used to restore other historically significant 
buildings across the globe, including Windsor Castle, the parliament 
building in Canada, and the White House.

Restoration of the chimney includes drilling into the structure from the top and 
feeding 24 meters of anchors into the walls to secure it.
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University of South Carolina business school is on path to becoming 
the largest net-zero energy building in the Southeast.

Smart design 
improves building efficiency

The University of South Carolina’s new Darla Moore School of 
Business, which is slated to achieve LEED Platinum designation 
from the U.S. Green Building Council, is anticipated to become 
the first net-zero energy higher education facility of its kind in 
the Southeastern U.S., capable of generating as much energy as it 
consumes through the design of advanced technologies. The U.S. 
Department of Energy (DOE) selected the university to partner with 
Lawrence Berkeley National Laboratory as part of the agency’s Net-
Zero Energy Commercial Building Initiative. The program, designed 
to help the DOE achieve a goal of providing marketable net-zero 
energy commercial buildings by 2025, served as a key project focus 
for Stevens & Wilkinson, engineer of record for the project, and 
partner-firm Rafael Viñoly Architects (RVA), architect of record. 

“Our team implemented smart design solutions that make the new 
Darla Moore School of Business a highly sustainable, functional, and 
visually dynamic facility for the university’s students and faculty,” 
said Keith Branham, P.E., LEED AP, senior vice president, director of 
engineering for Stevens & Wilkinson, S.C., who served as lead for the 
project. “We are thrilled because we know each of the methods and 
technologies developed during the design of this building will guide 
efforts for all new facilities located or associated with the University 
of South Carolina moving forward.” 

From the beginning of the project, the civil and structural engineering 
departments of Stevens & Wilkinson faced several challenges. 

From the site’s northeastern corner at Assembly and Greene Streets to 
the building’s southwestern corner at Park Street, the elevation drop 
is about 57 feet. In addition, there had to be design considerations 
for the proximity of the proposed building to existing roadways with 
various utilities, to the existing retaining wall along Assembly Street, 
as well as to a 40-year-old Carolina Coliseum facility. The design 
considerations influenced important aspects of the project, such as 
egress routes, stormwater collection, locations and routes of utilities, 
and the construction of necessary retaining walls.

Improving building efficiency
With dedicated outdoor air systems designed to provide users with 
pristine fresh air, the building’s new HVAC systems are engineered A separate HVAC system was used for the 500-seat lecture and performance hall 

to achieve quiet air conditioning without impacting the room’s acoustics. 
Photo: © Bruce Damonte
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From the site’s northeastern corner to the building’s southwestern corner, the 
elevation drop is about 57 feet. In addition, there had to be design considerations 
for the proximity of the proposed building to existing roadways with various 
utilities, to an existing retaining wall, as well as to a 40-year-old Carolina Coliseum 
facility. Photo: © Bruce Damonte

with under-floor air, active chilled beams, and variable air volume 
systems, all designed to reduce the amount of horsepower needed 
to move air for heating and cooling. In addition, a separate HVAC 
system was incorporated for use of the building’s 500-seat lecture 
and performance hall in order to achieve quiet air conditioning 
without impacting the room’s acoustics. The firm coordinated with an 
acoustics consultant to generate desired reverberation characteristics, 
an endeavor that closely entailed monitoring duct velocities, thereby 
increasing the duct size to ensure a quieter environment.

Designed with the goal of furthering the school’s mission of providing 
students with a top-tier education, one that welcomes collaboration, 
encourages excellence, and incites creativity, the new Darla Moore 
School of Business features a number of sustainable design elements, 
including the use of green turf for heat reduction, reusable waste 
management systems, a state-of-the-art hybrid HVAC system, and 
natural daylighting. Rainwater harvesting for irrigation and building 
toilet use also contributes to the building’s overall water-use reduction 
of more than 50 percent. 

From an electrical standpoint, systems were efficiently distributed 
from the main switchgear by way of two vertical power feeders to 
equipment located on each of the building’s six levels. An emergency 
power system was developed to service life-safety loads and other 
legally required emergency equipment in the event of a power outage. 

An energy monitoring system was also designed and implemented to 
measure the amount of energy used by the building and was created 
specifically for systems and components that include interior and 
exterior lighting, heating and cooling, fan motors, elevators, kitchen 
equipment, and building-plug loads. 

Branham said all successful outcomes, when taking into consideration 
the preliminary information, yielded directly from the system. “Given 
our region’s hot, and at times, humid climate, our team’s efforts will 
help curb the amount of energy needed to effectively heat and cool a 
building of this size and magnitude.”

The net result of the building’s blended sustainable design features 
an optimized energy performance of 43 percent, a percentage that is 
much higher than the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers’ (ASHRAE) 90.1 standards. 

Civil and structural design considerations
Given the site’s dramatic elevation changes, the team specifically 
implemented solutions to maximize the facility’s operational 
flexibility by incorporating building entries on multiple levels. 
Furthermore, civil engineering design services ensured proper 
stormwater management for flood prevention, site utilities, and 
government agency approvals. 

Accelerated site and structural design packages were also issued 
to meet the rigorous planning schedule and expedited start date of 
construction. Complexities included transfer columns to achieve the 
desired structural design, resulting in flexibility for a planted roof 
and potential future pavilions. Outboard columns required special 
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consideration for bracing, while site soils required attention and 
monitoring to limit settlement impacts. 

The architect and the University of South Carolina chose the location 
of the building at the southwestern corner of Assembly and Greene 
Streets because it is a heavily traveled corridor, but the site presented 
challenges. Early in the project, finished floor elevations and 
locations of egress had to be established and coordinated with respect 
to the surrounding existing grade. Handicap accessible vehicle drop-
off areas along Park Street and Greene Street had to be carefully 
located and planned due to the roads’ steep grades — 7 percent and 
10 percent, respectively. 

The dramatic elevation change between Assembly Street and Park 
Street also prompted the use of retaining walls. However, due to 
the proposed building’s close proximity to each road, large wall 
foundations could not be utilized. Instead, soil-nail and shotcrete 
walls were utilized to minimize the impact to each road and its 
underlying utilities. These walls were installed early in order to 
facilitate construction of structural foundations. 

Of course, whenever retaining walls are required, part of the civil 
engineering planning process is analyzing how stormwater will be 
collected at the top and routed away to prevent it from overtopping 
the walls. A combination of stormwater swales and drop inlets were 
constructed along the top of the walls. Storm drainage lines were 

constructed to route the stormwater around the building and tied-in 
to an existing junction box at Park Street. Stormwater collected by 
trench drains in the plaza area (adjacent to the Carolina Coliseum) 
and other drop inlets in landscape areas is also tied into the lines. 

Another goal during the planning process was to utilize the building’s 
roof drainage runoff for landscape irrigation and water reuse inside 
the building. Storm drainage lines collect the roof drainage and route 
it to an underground rainwater harvesting system consisting of filters, 
a bypass system, and underground storage tank. During droughts, 
and once the water level inside the tank drops to a designated 
level, transfer pumps for landscape irrigation supply and interior 
water reuse turn off. The system will switch over to city supply for 
landscape irrigation, and the interior water reuse reservoir tank will 
be backfilled by city supply as well.

The structural design focused on materials efficiency as related to the 
conceptual architectural design and spaces, which required numerous 
transfer columns and girders. Three-inch composite deck with a 
3.25-inch semi-lightweight concrete cover allowed for fire ratings to 
be achieved without supplemental fireproofing. Further, it managed 
vibration behavior, allowing for a reduction of members in each floor 
plate to expedite construction and permitting a more comfortable 
learning environment.

The design allows for significant future flexibility to meet the needs 

The building’s roof drainage runoff is used for landscape irrigation and water reuse 
inside the building. Skylights and natural lighting elements are designed to enhance 

indoor environments and sustainability. Photo: © Firewater Photography

Early in the project, finished floor elevations and locations of egress had to be 
established and coordinated with respect to the surrounding existing grade. Handicap 
accessible vehicle drop-off areas had to be carefully located and planned due to the 
roads’ steep grades. Photo: © Bruce Damonte
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of new technology and teaching concepts. Also providing multiple 
benefits are the concrete shear walls surrounding the egress stairs 
and elevators. While providing the necessary structural support of 
the building, the walls also support and provide fire protection of the 
stairs and elevators.   

“The Stevens & Wilkinson team provided exceptional and professional 
support throughout our project and often were the main supporters 
of our vision when challenges arose,” said Debbie H. Brumbaugh, 
chief financial officer and director of administrative services, Darla 
Moore School of Business, office of the dean. “Their team seemed to 
always remain focused on our specifications, expectations, and the 
intended design plan. They could be relied upon to explore and solve 
complicated challenges in ways that were efficient and favorable for 
our school.”

With the new school year in full swing, students are enjoying their 
studies with outdoor views, skylights, and natural lighting elements 
designed to enhance productivity and reduce sick days. In turn, 
faculty and staff work across multiple rooms equipped with advanced 
distance learning and collaboration technology, giving rise to the next 
generation of business leaders.

Information provided by Stevens & Wilkinson (www.stevens-wilkinson.com), a 
full-service architecture, engineering, and interior design firm founded in 1919 
with offices in Atlanta and Columbia, S.C. 

The building design allows for significant future flexibility to meet the needs of new 
technology and teaching concepts, as well as abundant outdoor views. 
Photo: © Firewater Photography
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Malampaya Depletion Compression Platform ensures a steady supply 
of natural gas to the largest and most populous island of the 
Philippines.

Arup delivers offshore, 
self-installing substructure

Installation of the Malampaya Depletion Compression Platform 
(DCP), a new offshore natural gas platform installed in the West 
Philippine Sea off the coast of Palawan, Philippines, supports 
extension of the Philippines’ only indigenous producing natural gas 
source, which provides 40 to 50 percent of the power generation 
needs for the island of Luzon, the country’s largest and most populous 
island. Following completion of substructure engineering design in 
early 2014, Shell Philippines Exploration B.V. (SPEX) appointed 
Arup to provide engineering support services for fabrication and 
installation of the self-installing substructure. 

Arup’s ongoing support during the fabrication and installation phase 
of the project ensured that the substructure design was implemented 
safely and efficiently. Working closely with the SPEX site team 
and the fabrication contractor, Arup optimized modularization and 
integration of the substructure in the dry-dock, utilizing the 1,500 
ton gantry crane specifically mobilized for the project. The complex 
soil conditions at the installation location required a novel seabed 
removal and rock replacement solution to ensure stability of the 
gravity-based foundations. 

To ensure the design intent and tolerances were achieved, Arup 
provided technical supervision throughout these offshore works 
and actively participated in installation planning and execution for 
the 13,000-ton self-installing platform, which saw the successful 
jack up of the platform in less than 24 hours without incident in 
February 2015. The platform was successfully installed within the 
installation tolerance of one meter from the set-out point, ensuring 
the interconnecting bridges to the existing platform could be installed 
without any modification.

“The Arup team have been outstanding during the fabrication 
and installation of the new platform.” said Martyn Turner, SPEX 
engineering manager. “Mobilizing resources as required from both 
their local Manila office and international oil and gas teams has 
ensured the project was delivered successfully.” 

Arup has been involved with this project since 1998, when it 
was commissioned to conduct feasibility studies and front-end 
engineering design. This led to engineer, procure, and construction 
phases for the initial development and included the Arup concrete 
gravity substructure (CGS) solution. 

In 2010, SPEX engaged Arup to develop the second fixed platform 

substructure. Studies were performed for floating stability, vessel 
sea-tow response, installation and ballasting sequence, and post-
installation wave and seismic performance. Arup’s substructure 
design was an adaption of the firm’s award-winning Arup Concept 
Elevation (ACE) platform. 

“Arup was delighted to return to the Shell Philippines’ Malampaya 
project in 2011 to engineer a second innovative and cost-effective 
self-installing substructure. Our Manila-based team, supported by 
our global engineering resources, integrated with the Fluor and Shell 
Philippine’s team to execute the work,” said Brian Raine, principal 
with Arup. “It is a credit to the capability of the parties and their spirit 
of collaboration that the project achieved best-practice performances 
while successfully installing the new facility on-schedule offshore 
earlier year.” 

In addition to designing the substructure, Arup developed the concept 
for the 43-meter bridge link connecting the platform to the existing 
CGS platform that Arup delivered in 2000. The Arup construction 
phase team supported SPEX in a variety of procurement, quality, and 
operational matters during prefabrication onshore and the critical 
offshore installation activities.

PROJECT+TECHNOLOGY
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Information provided by Arup (www.arup.com).

Finished installation of the Malampaya ACE platform with permanent connecting 
bridge. Photo: copyright Mario Babiera

SPEX Malampaya ACE platform in place for installation after construction in the dry 
dock. Photo: copyright Mario Babiera
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Hydraulic fracturing, or “fracking,” produces a lot of wastewater. 
Drilling one well requires millions of gallons of water that’s injected 
into the ground to loosen rocks and release oil. While some is reused, 
much of the produced water is discarded into deep injection wells, 
and clean water is purchased again and again.

But Massachusetts Institute of Technology (MIT) spinout Gradiant 
Corporation is working toward making fracking a water-neutral 
process, by making water reuse more economical. Founded by 
Anurag Bajpayee, Ph.D., and Prakash Govindan, Ph.D., Gradiant 
has developed cost-effective systems to treat briny oilfield water for 
reuse, saving millions of gallons of water — and millions of dollars 
— annually.

Launched in 2012 with help from MIT’s industry-connected 
ecosystem, Gradiant has erected two 12,000-barrel-per-day plants in 
the Permian Basin of Texas, partnering with two drilling clients that 
treat about 10,000 barrels daily there. “That’s 10,000 barrels a day 
they’re not disposing of, and 10,000 they’re not buying from the city 
or taking off the public water supply,” said Bajpayee, now Gradiant’s 
CEO.

The plants each use separate technologies that treat varying infeed 
water, which can be adjusted to customer specifications. Carrier gas 
extraction (CGE), a humidification and dehumidification (HDH) 
technique developed by the Gradiant co-founders at MIT, heats 
produced water into vapor and condenses it back into water, without 
contaminants. This yields freshwater and saturated brine, commonly 
used in drilling and completion processes.

Selective chemical extraction (SCE) is a cost-effective version 
of standard chemical-precipitation techniques — where chemical 
reactions remove specific contaminants to produce clean brine. Both 
systems employ custom control algorithms that minimize operator 
intervention and chemical consumption, while continuously adjusting 
the process to account for varying feed water quality.  

MIT spinout makes treating, recycling highly contaminated 
oilfield water more economical.

Toward cheaper 
frack-water treatment

Gradiant’s 12,000-barrel-per-day, carrier gas extraction plant uses a humidification 
and dehumidification technique that heats produced water into vapor and condenses 

it back into water, without contaminants. This yields freshwater and saturated brine, 
commonly used in drilling and completion processes. 

Photo: Courtesy of Gradiant Corp.

Gradiant’s selective chemical extraction plant (shown here, near the pools of water) 
uses chemical reactions to remove specific contaminants from produced water to 

make clean brine. Photo: Courtesy of Gradiant Corp.
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Thanks to several design innovations, these systems can treat water 
with higher levels of contamination using less energy and at lower costs 
than competing treatment methods, according to Gradiant. Reverse 
osmosis, for example, treats water with a maximum contamination 
level of around 7 percent, while legacy thermal desalination reaches 
about 20 to 22 percent. But Gradiant’s technology uses even less 
energy to treat water beyond 25 percent, broadening the range of 
water that can be treated, Bajpayee said. “Our technology is unique 
in its capability of going through true saturation limits … to the point 
where you can actually start seeing crystals in the water,” he said.

Commercializing HDH
HDH is a decades-old concept: Water is vaporized and condensed 
on a cold metallic surface to remove salts. But commercial-scale 
systems have always been too energy-intensive because water must 
be boiled while condensing surfaces must be kept cold.

But Gradiant’s system — designed by Govindan and colleagues in 
the lab of Gradiant co-founder John H. Lienhard, the Abdul Latif 
Jameel World Water and Food Security Professor at MIT — scaled 
well by using a readily available carrier gas (dry air) that vaporizes 
water below boiling temperatures, and incorporating a column with 
microbubbles that optimizes condensing surfaces.  

In the Gradiant system’s humidifier chamber, briny water drops 
through packing material and mixes with dry air to produce a hot and 
humid vapor stripped of contaminants — such as salts — that forms 
at the top of the chamber. “We creatively mimic nature’s rain cycle 
— we create the cloud and then we condense that water back out to 
create rain,” Bajpayee said.

This “raining” happens in a bubble column, which has several levels 
of perforated trays, each containing a shallow pool of freshwater. 
As vapor rises through the bubble column, it passes through the 
plates’ holes, causing an extremely rapid mixing process that cools 
and condenses the water within the pools. As levels rise, the water 
overflows and is captured in a tray as fresh, nearly distilled water.

The temperature difference between the warm and cool water is much 
less than in a conventional dehumidifying system, using less energy, 
and the surface area provided by the microbubbles in the trays offers 
a more efficient heat-transfer ratio than a flat, metallic condenser 
surface. Not using expensive materials, such as titanium, in the heat 
exchanger also reduces the capital costs.

Heated water is also reused to preheat incoming feed water. Instead 
of fully heating the incoming water to the desired temperature, 
Bajpayee said, “you only have to make up the little bit that you 
couldn’t recover,” which saves energy.  

In two years, Gradiant has built two plants and commercialized 
two product lines. It also has three additional water-treatment 
technologies under development that could be commercialized in the 
next two years. Although Gradiant’s first market is the oil industry, it 
plans to introduce its technologies to different industries — wherever 
there’s incentive to recycle highly contaminated water.

Information provided by Massachusetts Institute of Technology (www.mit.edu).
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Geophysical surveys can be the bedrock (pardon the pun) of today’s 
environmental projects, from locating abandoned underground 
storage tanks (USTs) and utilities, to complex mapping of geology 
in remedial investigations, to finding landfill boundaries and other 
buried unknown problems. In the last few decades, a variety of non-
destructive testing methods are gaining in popularity over expensive 
and time-consuming drilling and digging for environmental projects. 
Among these, the method of pairing ground penetrating radar (GPR) 
with electromagnetic (EM) induction instruments shows great 
promise in significantly reducing survey time and costs.

In the past, most environmental scientists and geologists relied on 
destructive technologies, including drilling and excavating test pits. 
Depending on the site (and project budget), a survey may require 
drilling or digging one or two holes for a small site, or as many as 20 
to more than 30 holes for large sites. On average, each borehole into 
the ground on an environmental site costs about $5,000 to $10,000, so 
costs for drilling or soil sampling can be high. And not only are these 
methods slow and costly, they merely produce point measurements, 
rather than a continuous profile.

In response to the expense and safety of destructive surveys, and 
concern about the accuracy of relying on point measurements, 
companies more recently have come to rely on a variety of other non-
destructive survey methods. 

Chief among these is GPR, which works by sending a tiny pulse of 
energy into a material via an antenna. An integrated computer records 
the strength and time required for the return of any reflected signals. 
Subsurface variations create reflections that are picked up by the 
system and stored on digital media. These reflections are produced by 
a variety of materials, including geological structure differences and 
man-made objects such as pipes and foundations. GPR is considered 
the most accurate, highest resolution geophysical technology.

In general, GPR works best in dry sandy soils with little salt content; 
dense clay-based soils are difficult to penetrate with GPR. In some 
situations, penetration depth may be limited to a few feet or less 
within clays, whereas targets residing in sandy soils can be detected 
at depths of 30 feet or more. 

A GPR survey can be done at a cost of $1,000 to $2,000 per day, 
which means one can cover an entire site with GPR for less than the 
cost of a single borehole. In light of these clear cost advantages, GPR 
is now often the preferred method on environmental and construction 
sites. Instead of boring three or four holes, companies can bore one 
hole and then use GPR to match the results and correlate data across 
the remainder of the site.

Another tool for measuring subsurface conditions is seismic 
refraction, which requires a seismic energy source, trigger cable (or 
radio link), geophones, geophone cable, and a seismograph. Seismic 
equipment is useful for finding larger features such as soil layers and 
bedrock depths, especially when deeper information is required. It 
works well in clay soils, where GPR is not effective, but it is time 
consuming. To set up and collect the data and then analyze it, you 
may only collect two to four single transects per day, which basically 
provides vertical cross sections into the ground at those locations. By 
comparison, with GPR one could collect data using 5-foot spacing in 
two directions and cover an acre per day in the same amount of time. 

Along with seismic refraction, a different tool widely used for 
mapping the depth of soils and rock is electrical resistivity imaging 

PROJECT+TECHNOLOGY

Environment

GPR and EM technologies offer site-sampling advantages 
compared with expensive and time-consuming drilling.
By Brian Jones

Geophysical toolbox 
for environmental 
assessment surveys

GPR is an important tool for mapping utility and product lines, old landfill boundaries, 
debris pits, buried environmental targets, or waste.
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(ERI), which involves placing stakes in the ground and measuring 
electrical resistance. This tool also works well in clay soil. However, 
similar to seismic equipment, it takes longer and costs more to get 
the required data coverage. Technicians must set up a row of about 24 
to 48 sensors (metal stakes) along the ground, typically in a straight 
line. The line can be as long as required, but you are only getting the 
information along that one line. One can collect 80 or more profiles 
of similar length with GPR in the same time it takes to collect two to 
four profiles using this technique. 

Magnetometers measure the strength and sometimes the direction of 
a magnetic field. By detecting irregularities in the earth’s magnetic 
field, a magnetometer can indicate the location of old tanks and 
drums, but only those that are made of ferrous material; they won’t 
locate plastic or concrete utility pipes or fiberglass tanks. Some types 
of magnetometers, also known as pipe and cable locators, feature a 
transmitting wand that is waved back and forth over the ground’s 
surface looking for a signal. It does a good job of finding ferrous 
objects but does not provided accurate depth information like GPR. 

Also useful as a reconnaissance technique is the use of electromagnetic 
induction (EM or EMI) devices, which are based on the measurement 

of the change in mutual impedance between a pair of coils on or 
above the earth’s surface. Most EM instruments are comprised of 
two or more sets of coils. These coils are electrically connected and 
are separated by a fixed distance. EM devices can simultaneously 
examine soil conditions and locate objects found beneath the surface 
of the earth spatially, but do not provide good depth information. 

One of EM’s limitations is that it cannot be used in close proximity (5 
to 20 feet, depending on manufacturer) to aboveground obstructions 
such as buildings, cars, and fences. This makes it less useful for 
smaller urban sites like gas stations, where there tend to be numerous 
aboveground obstructions.

GPR gaining in popularity 
Among all these options, GPR equipment has become considerably 
more popular in the last 10 years for environmental projects. It is 
commonly used for locating old USTs, oil tanks, and gas tanks, 
as well as 50-gallon waste drums filled with chemicals that were 
routinely dumped on sites in the ’70s and ’80s. It is also an important 
tool for mapping utility and product lines, old landfill boundaries, 
debris pits, buried environmental targets, or waste. Finally, GPR is 
used in remediation investigations to map soil layers and depth to top 

GPR is being used to survey the location of buried tanks at a gas station. 
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of water table or bedrock. Contaminants mainly pool either on top of 
the water table or bedrock, so environmental scientists need to map 
changes in these features to plan their borings. 

The upsurge in GPR’s popularity is largely driven by cost and safety 
— it is far cheaper, and much safer, to do a quick geophysical survey 
than to drill numerous holes in the ground. Cost has come down 
relative to other technologies and it is easier to use. Older GPR units 
required a trained geophysicist to operate; with today’s equipment, 
users can push a button and start scanning. 

GPR + EM 
On some sites, there is a definite cost advantage to combining use 
of EM with GPR. On smaller projects, such as locating tanks at gas 
stations, GPR and/or pipe and cable locators can easily get the job 
done alone. But for larger multi-acre projects — for example, multiple 
areas at old factory sites or large governmental cleanup sites — there 
can be huge cost savings by using EM first and then focusing the GPR 
only on “hot spots” or anomalous areas located using the EM. 

There are three main reasons EM is a good first tool on large sites: 
• you can collect data much faster; 
• the device does not have to be in contact with the ground (or as close 

to it) as does GPR; and 
• the EM device’s scanning swath is slightly wider. 

Because the EM is carried, rather than pushed or dragged like a GPR 
device, users can walk faster and maneuver around obstacles more 
quickly. It is far easier to collect data with the carried EM on sites 
where there may be overgrown grass, tall weeds, or rocks. Also, an 

EM can easily be adapted to be pulled behind an ATV with a trailer or 
sled setup — again making data collection faster. Most EM systems 
also have either built-in or plug-in global positioning systems 
(GPS), so one does not have to waste time setting up a physical grid 
(measuring, spray paint, pin flags, and the like). 

After using an EM device as the first, fast survey, the user quickly 
plots that data (this can be done in the field on a laptop in about 
10 minutes) and looks for anomalies, targets, and/or potential soil 
issues. EM cannot provide exact information on the target’s depth, 
shape, and orientation, but the data is easy to view, process, and even 
immediately overlay on maps such as Google Earth. GPR surveying 
is narrowed to only those target areas found with the EM, and the 
GPR is used to provide information on depths, size (dimensions/
shapes), and orientation of targets in either 2D or 3D imaging.  

This combo EM/GPR surveying method saves a lot of time and 
money on environmental and construction sites when looking for old 
USTs, illegally disposed or buried 50-gallon drums, old foundations, 
possible debris pits or former landfills, other various types of targets, 
and even some contaminant plumes.

Dealing with constantly varying soil or aboveground conditions 
from site to site is another reason why it pays to have both types 
of equipment in the company “tool bag.” For example, EM works 
much better (images deeper) in clay soils than the GPR, and GPR 
works much better (images deeper) in sandy soils than the EM. Also, 
as noted, an EM system cannot be used within about 5 feet of cars, 
buildings, and fences, whereas the GPR has no issue with these 
features, so having both available provides more site coverage.

Technicians use GSSI’s Profiler EMP-400 frequency domain, EM profiling system. The Profiler, which can get within 5 feet of aboveground 
obstructions, can be used to both locate metallic targets, and also measure soil conductivity — even at tighter urban sites.
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Users often bring both tools to an unknown site; if the soils are overly 
clayey they can mainly use EM, and if the soils are very sandy they 
mainly use GPR. If conditions lay somewhere in the middle, they may 
want to use both tools. In this way, they are gathering multiple data 
sets and optimizing potential results for clients, along with reducing 
liability and improving their confidence that they are locating 
everything on site. Finding an anomaly or target in both EM and GPR 
would be considered the equivalent of a geophysicist’s homerun! 

Lastly, each tool may be better at locating a specific target type — 
GPR can find both metallic and non-metallic objects, whereas EM 
is mainly good at finding metallic objects. EM is good at mapping 
soil changes (either geologic or disturbances such as UST graves), 
mud pits, and potential contaminant plumes, whereas it is tougher 
to identify those items with GPR. In some instances, GPR can have 
difficulties with corrugated metal drain pipes because of the design 
and the way the GPR energy is scattered, whereas EM works well 
finding such large metal targets. Therefore, using both tools together 
offers a higher likelihood of success in finding everything the client 
is looking for (or not looking for).

The cost benefit of pairing the two tools is based on the simple fact 
that EM is five times faster than GPR on the front end, which lets 
users focus use of GPR only on identified hot spots. Let’s look at this 
calculation using a five-acre site. GPR takes about a day to survey 
one acre well, so it would take five days to complete the entire survey. 
EM can complete about five acres in one day. Starting with EM would 
therefore allow completion of an initial survey in one day, leaving the 
second day for use of GPR. This cuts the project from five days to 
two days. 

The resulting savings can range from 30 to 60 percent, depending 
on the site. Since GPR/EM consulting fees are typically in the $200 
to $400 per hour range, the three-day savings could be on the order 
of $5,000 to $10,000. From the consulting perspective, one might 
think, “Why would I want to shave all that profit from my jobs?” The 
answer is that by doing this, one can build better relationships with 
clients, allow more time for other projects or office work (what small 
company ever has enough time to get all their office work done?), 
and get your name and services in front of more clients to grow the 
business. 

In addition, GPR and EM integrate well with GPS systems, which 
have exploded in popularity in the last decade. The ability to map 
out and locate targets with GPS coordinates paired with the GPR/
EM results and overlying them on Google Earth, geographic 
information systems (GIS), and AutoCAD is a huge advantage. The 
ability to streamline reports and simplify the final product for client 
interpretation is crucial to success, especially given ever-increasing 
client expectations and decreased patience for waiting for reports.

Overall, using these technologies and adding to business 
capabilities instantly differentiates one from competitors, expands 
service offerings in a wide range of applications (construction, 
environmental, geotechnical, engineering, forensics, and more), and 
offers the potential to significantly increase revenue for only a small 
investment.

BRIAN JONES is geophysical and environmental application specialist with 
Geophysical Survey Systems, Inc. (www.geophysical.com).  

EM is a good first tool on large sites because it can collect data much faster, does not have to be in contact with the ground (or 
as close to it) as does GPR, and has a slightly wider scanning swath.
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Residential/Land Development

Project+Technology

During the last several decades, methane gas has been a central issue 
in discussions around greenhouse gas emissions and their impact on 
air quality and global warming. However, methane is not limited 
to its effect on the atmosphere. It can also be found in subsurface 
soils, sometimes within densely populated areas. In locales where 
the potential for subsurface methane exists, many states and local 
governments have adopted regulations to mitigate any potential 
threat of subsurface methane intrusion when building or modifying 
existing or new developments. If the gas is present in the soil and 
goes unmitigated, the intrusion can cause a fire or even an explosion.

Origins
There are many sources of gas-laden soil. The most common source 
is biogas generated by the anaerobic decomposition of buried organic 
material. In its natural form, biogas is a mixture of approximately 
equal amounts of methane and carbon dioxide. Prime sources for this 
type of biogas are old landfill disposal sites.  

Unlike today’s state-of-the-art landfill facilities, many older sites 

from the 1950s through the 1980s were built without a containment 
liner system. As the organic waste decomposes, “landfill gas” (LFG) 
is continuously generated. As that happens, internal static pressure 
forms within the landfill, which then can force the gas out of the 
landfill and into the atmosphere and surrounding soils. 

Over the years, numerous incidents have occurred in which LFG 
was able to freely migrate from the landfill and infiltrate adjacent 
structures, resulting in an oxygen-deficient condition and/or the 
potential for a fire or an explosion. In a few documented instances, 
fires or explosions have occurred that resulted in the loss of both life 
and property.  

These occurrences led the U.S. Environmental Protection Agency 
to adopt initial regulations under the Resource Conservation and 
Recovery Act of 1976 that established control requirements for 
landfills, which limited the allowable concentration of methane in the 
subsurface soils for onsite structures, as well as along the landfill’s 
property boundary.

Beyond landfills
However, biogas is not limited to landfills. Other forms of the gas can 
be found in areas containing swamps or marshes. Local vegetation 
in the swamps and marshes dies and settles to the bottom, forming 
layers of peat. Over time, the peat begins to decompose, which 
generates biogas.  

Sewer gas is another form of biogas that generally exists in buried 
sewer lines that are sometimes accessed by maintenance workers. 
The risk associated with sewer gas is not only the flammable gas 
but also the potential for oxygen-deficient conditions that have been 
known to affect workers who are not suitably trained and equipped 
before entering these confined spaces.  

Another form of biogas is more commonly found in northern regions 
where glaciers moved across vegetated areas thousands of years 
ago. As the glaciers advanced, they stripped the land of surface 
vegetation and buried it under tons of ice, soil, and rock. Over time, 
decomposition of the buried vegetation formed biogas, or glacial 
drift gas, that still exists today. Other studies suggest that glacial drift 
gas may also be the result of an upward migration from buried coal 
or petroleum in the bedrock.  

In a few cases, shallow, near-surface deposits of natural gas have 
been detected in regions of known petroleum fields, both oil and 
natural gas, as well as in other places where organic material is buried 
or stockpiled (e.g., dairies). Some of these forms of biogas may also 
contain other constituents that can have a toxic effect on humans, 
such as hydrogen sulfide and various volatile organic compounds.

Given the long history of oil and gas exploration and production in 
Southern California, local municipalities and real estate investors 
must continually confront methane issues from petroleum and 
landfill sources. In response, a complicated mosaic of local methane 

Old unregulated landfills are a common source of biogas. Photo: U.S. National Archives/
Wil Blanche

Understand mitigation requirements for new and existing 
developments.
By David Vonasek, P.E.

Methane intrusion risks
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regulations have emerged, requiring both investigation and mitigation 
as part of any new or redevelopment projects.

Some California jurisdictions, such as the County and City of Los 
Angeles, Orange County, City of Riverside, City of Santa Fe Springs, 
and the City of San Diego, have developed specific guidance 
for site assessments and remediation efforts for new or modified 
developments.  

In some areas, the level of remediation is based on a tiered-
concentration basis determined by the presence and concentration 
of subsurface methane. Other jurisdictions have less-developed 
requirements — perhaps with limited guidance for methane 
investigation and mitigation — during development or redevelopment 
within an established distance of a current or former oil/gas well. 
Others may simply leave investigations to the discretion of the local 
fire chief or fire marshal. Some locations in Southern California have 
an extensive history of abandoned oil and gas wells but do not have 
any guidance at all, leaving potential buyers open to potential safety 
and investment risks.  

Who’s in charge?
As a result, requirements can vary by jurisdiction, even within short 
distances of one another. The State of California Department of Toxic 
Substances Control has also developed provisions for school sites 
that may be constructed or modified in an area potentially containing 
subsurface methane. Again, the level of corrective action is dictated 
by the methane concentrations detected during site assessments.

As a developer or investor, navigating these regulations can be 
challenging and costly. During the planning stages of any development 
project in impacted areas, sufficient due diligence must be done to 
determine the design and building requirements necessary to comply 
with regulations. Many projects have been delayed and subjected 
to substantial cost increases because of a lack of awareness of the 
requirements. 

The good news is that nearly all municipalities post their regulations 
online. However, researching and understanding these regulations 

can sometimes be overwhelming. Retaining the services of a licensed 
professional engineer who understands the regulations and has the 
technical expertise needed to comply is often worth the added cost.

Mitigation measures
The extent of methane mitigation can range from simple passive 
barriers to an active subsurface gas collection system consisting of 
wells, collection piping, and a mechanical blower/gas disposal system. 
All methane mitigation systems in California must be designed by a 
California-licensed professional engineer. 

Static barriers typically include a membrane liner system installed 
over a one- to two-foot-thick layer of aggregate material embedded 
with horizontal runs of perforated high-density polyethylene (HDPE) 
pipe. This passive system is typically installed below the building 
foundation with the ends of the perforated collection pipe connected 
into a common header. The header extends up through a pipe chase 
or perimeter wall to daylight above the top of the building. The liner 
acts to contain the gas and prevent any gas from making its way into 
interior spaces. The embedded perforated piping acts to redirect the 
methane up into the header pipe where it can vent and dissipate into 
the atmosphere. Once the membrane and passive collection piping 
have been installed, the building’s foundation can be built.  

Make sure all slab penetrations (e.g., utilities) are adequately sealed 
to prevent any gas from infiltrating around the penetrations, and that 
all electrical conduits entering the structure from below ground are 
equipped with gas-tight safety seals. Depending on the development, 
areas may be designated as hazardous environments for any electrical 
equipment and wiring. If that’s the case, construction may include 
explosion-proof electrical motors, fixtures, switches, etc.

If a more aggressive methane mitigation system is required, it may 
mean installation of an elaborate subsurface methane gas extraction 
system. This could require vertical extraction wells or horizontal 
collection trenches installed into the subsurface soils in the immediate 
vicinity of the structure(s). Buried gas collection piping typically 
connects the wells to a mechanized blower/gas disposal system. The 
operating gas blowers generate a vacuum that extracts gas from the 

Areas of known oil and gas exploration are potential sources of biogas. A geomembrane liner system is being installed at the future site of an occupied structure.
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DAVID VONASEK, P.E., senior project manager, with SCS Engineers, has more than 30 
years of experience in landfill gas/methane management and mitigation. He is primarily 
responsible for design and project delivery for SCS Engineer’s solid waste clients in the 
Southwestern U.S. region.   

soils. The extracted gas is then conveyed to the blower and 
discharged to the gas disposal system.  

Depending on the location and local air quality management 
district requirements, gas disposal may be as simple as direct 
discharge into the atmosphere, through a carbon filtration 
system, or an automated flare system. The site may also need 
a series of subsurface monitoring probes around the facility 
for routine monitoring. The probe data confirms that the gas-
mitigation system is functioning as intended and is providing 
the environmental control needed to protect the structure and 
its occupants.

In some instances, the development may require a continuous 
methane monitoring system. Again, the type of system may 
vary depending on site-specific conditions and local regulatory 
requirements. The methane sensors may consist of simple, 
wall-mounted, battery-operated continuous monitors, similar to 
smoke detectors. 

In other situations, the monitoring system may need to be more 
elaborate, with remote continuous monitoring sensors located 
throughout the facility. The sensors can be tied into a central 
computer system that is interfaced with a separate building 
ventilation system. In that case, if a methane sensor detects the 
presence of methane, it determines the concentration and triggers 
an appropriate response. If the concentration is sufficiently low, 
the system may simply notify site personnel of the presence of 
gas and the location of the sensor, which then can be safely 
investigated and mitigated. However, if an activated sensor 
detects dangerous gas concentrations, the system instantly 
sends an alarm so occupants can be safely evacuated. At the 
same time, it activates the ventilation system to begin purging 
interior areas, using fresh air to dilute gas accumulations.  

Typically, these ventilation systems are designed for a much 
higher air exchange rate than normal building ventilation 
systems and are used only in the event of a potentially dangerous 
gas accumulation. For a large commercial building, the cost for 
such a system can be enormous. More elaborate systems also 
require the sensors to be checked routinely and re-calibrated to 
maintain accuracy, which adds to operation and maintenance 
costs.

Saving time and money
Urban growth in Southern California continues at a steady 
upward pace. In some areas, this means new construction in 
undeveloped areas that have had oil or gas exploration or old 
abandoned oil/gas wells. In others, it can mean redeveloping 
brownfields on old landfill or oil exploration sites. Old landfill 
sites may also pose a risk to proposed developments located 
adjacent to or near the site, even though the landfill hasn’t 
received waste for many decades.  

It is imperative that any real estate developer or investor 
understand and research these potential methane issues before 

spending thousands of dollars and hundreds of hours on project design and 
construction. Proper planning and negotiation with regulatory agencies 
will save money and provide the basis of a reasonable approach to methane 
gas mitigation and protection.
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Transportation

The Tehachapi Mountains Range is a natural east-west barrier between 
Bakersfield, Calif., and Los Angeles. In the early 1870s, the former 
Southern Pacific Railroad looked to connect these two important 
centers but it faced the significant challenge of the mountain — 
steep terrain, narrow corridors, and rapid increase in elevation were 
obstacles needing solutions. The Tehachapi Loop was designed 
and constructed as a unique engineering solution that proved to be 
innovative and effective. Eventually the track from Bakersfield to the 
Summit was completed in July 1876. 

Today, the line handles both the Union Pacific Railroad (UPRR) and 
BNSF rail traffic, with as many as 40 trains per day negotiating the 
steep and unique terrain that joins the agricultural and petroleum 
land and products from the San Joaquin Valley and transports them to 
Arizona, Nevada, and further east. 

The scope of this project included adding capacity to the subdivision 
by constructing double-track segments in five locations: Walong 
to Marcel, Cliff Siding Extension, Rowen to Woodford, Caliente 
to Bealville, and Bena to Ilmon. Even though the design contract 
included all five locations, due to funding constraints only two will be 
constructed in 2015 — Cliff Siding and Walong to Marcel. However, 
the innovations applied to the design apply to all five locations.

The business goal of the project was to improve operational capacity 
to transport freight from the San Joaquin Valley to the Eastern United 
States in an efficient and timely manner, while reducing operational 
constraints. The project is a public-private partnership between the 
State of California and the private railroads. The public funding 
comes from Transportation Corridor Improvement Funds, which 
authorizes the state to fund transportation projects with bonds to 
relieve congestion, improve the movement of goods, improve air 
quality, and enhance the safety and security of the transportation 
system with project components that add to the efficiency and 
capacity of the freight rail system.

From an engineering standpoint, this project offered countless 
challenges, including steep terrain with slope heights up to 500 feet, 
narrow corridors to add double tracks, horizontal alignment with 
severe curvature, and environmentally sensitive terrain. 

However, the engineering challenges were only a part of the story. 
The infrastructure is owned by the UPRR as a result of its merger 

IT tools help J.L. Patterson & Associates overcome engineering 
challenges in the field and improve communication with distributed 
stakeholders.
By Jacqueline L. Patterson, P.E. and Marc A. Cañas, GISP/MBA

Double tracking in the 
Tehachapi Mountains

Because a 1-foot shift in track alignment could result in several hundred feet of cut or fill, 
the design had to be field-checked at every stage.

Engineering challenges included steep terrain with slope heights up to 500 feet, 
narrow corridors to add double tracks, horizontal alignment with severe curvature, and 

environmentally sensitive terrain.

The Tehachapi Loop, opened in 1876, provides freight rail connection between Bakersfield 
and the San Joaquin Valley to Mojave, Calif. and states east.
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with Southern Pacific Railroad. This merger created a potential 
monopoly in this area. BNSF, the competing railroad, did not oppose 
the merger under the stipulation that it would be granted trackage 
rights to several segments, including the Tehachapi Mountains, the 
reason being that BNSF has most of the clientele and, therefore, most 
of the trains that travel through the mountains are BNSF. Working 
with the two largest railroads in North America was an interesting 
exercise.

J.L. Patterson (JLP) used several tools on the project, one of them 
being information technology. The stakeholders during the design 
phase included two railroads — the UPRR, headquartered in Omaha, 
Neb.; the BNSF Railway, headquartered in Dallas-Fort Worth; 
and BNSF’s Engineering Staff in Kansas City, Kan. The team also 
included the State of California, headquartered in Sacramento, Calif.; 
the environmental team in San Bernardino, Calif.; the right-of-way 
team in Omaha; and our design team (JLP) in Orange, Calif., along 
with a multitude of other agency and team stakeholders relying on the 
engineering products produced by JLP. 

The implementation of Bentley’s ProjectWise acted as a repository 
and delivery system for the project files and correspondence. The 
team was able to publish Microstation data files along with PDF and 
MS Office files to support the entire team. As design progressed, 
files were uploaded to ProjectWise, and then those files would be 
downloaded by the rest of the team. For instance, right-of-way 
acquisitions, environmental impact limits, and hydrology and 
hydraulic models were all waiting for engineering to supply the base 
data for them to proceed.

Project information between offices and disciplines was disseminated 
through ProjectWise. The real challenge was moving data back and 
forth between field survey crews and office personnel. Because of 
the harsh natural conditions of the terrain — mountains, deep cuts, 
tunnels, and 500-foot drop-off cliffs — one can become disoriented 

and frankly lost very quickly in the field. Because a 1-foot shift in 
track alignment could result in several hundred feet of cut or fill, it 
was imperative that the design was field-checked at every stage. 

JLP had to come up with an effective method to find its way on the 
ground to the nearest foot and with paper drawings in hand; that was 
proving ineffective. Access to the sites required a day of travel, once 
onsite, due to train traffic and long distances. The team only had a 
few hours of field assessments in any one day and several days were 
lost due to the inability to positively locate ourselves in the field and 
correlate back to our paper designs. 

The solution: Microstation Geographic Tool. With the Geographic 
Tool, the team was able to export rich data sets representative of the 
design to a Google KMZ format in real world coordinates. Essentially, 
the entire design model was exported to KMZ and then overlaid onto 
a mobile device (in this case iPad Air with 4g connectivity). Once in 
the Google Earth environment, and leveraging the iPad Air onboard 
GPS along with the entire Microstation design model fully loaded 
with stationing, the team was able to positively locate themselves in 
the field. 

Engineers now were able to find exact points, note them electronically, 
or manually, identifying critical field conditions that were previously 
unnoticed. Using this method, we were able to identify several 
errors in drainage pipe locations. These would have caused delays 
and potential change orders during construction. The dollar savings 
are minor compared with the possible losses the railroad could have 
incurred by improperly located drainage structures in this mountain 
terrain. 

The KMZ models yielded yet another unexpected benefit: Several of 
our stakeholders were not Microstation capable. Therefore, through 
the use of KMZ models, their reviews of our documents were 
expedited. Bringing a familiar platform to the non-engineer is now a 

Cross section shows planned double track construction.  
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standard that we employ at JLP. This has forever changed our design 
delivery process company wide, and we are now seeing the benefits 
in design review turnaround for all of our projects that rely on third-
party stakeholders. This has an immeasurable value to our enterprise.

The State of California and BNSF Railway funded an Environmental 
Impact Report to address all the potential environmental impacts, 
including land use, farmlands, public and emergency services, traffic/
transportation, visual/aesthetics, cultural resources, hydrology/
floodplain, water quality, geology, paleontology, hazardous waste or 
materials, air quality, noise/vibration, natural communities, wetlands, 
and plant species. The study found that since most of the project will 
be built on existing cleared or disturbed areas, adding the second 
track has only minor impacts that can be mitigated. The benefits to 
society outweighed the minimal impacts.

The project area is experiencing increased congestion, rail traffic 
volume, and delays. Rail volumes through the Tehachapi Mountains 
have greatly increased in the last decade due to growth in volume of 
goods transported through the region. In addition to rail transportation, 
State Route 58 provides another significant means of access across 

the Tehachapi Mountains between Central California and states to the 
east, such as Nevada and Arizona. About 30 percent of the traffic on 
this portion of State Route 58 is truck traffic. 

Rapid growth in Bakersfield in recent years has also added traffic 
along major routes going through the Bakersfield metropolitan region 
to the Mojave area. This growth is expected to increase; therefore, the 
project’s goal is to add capacity, provide reliable and efficient freight 
transportation, reduce the carbon print for the sensitive air quality 
in California, and improve overall movement of goods through the 
Tehachapi Pass.

The project is currently in construction and is proceeding to schedule.

JACQUELINE L. PATTERSON, P.E., is founder, president, and CEO of J.L. Patterson 
& Associates. The firm provides design and construction management services 
to the rail transportation market. MARC A. CAÑAS, GISP/MBA, is vice president 
and director of Class I Services at J.L. Patterson & Associates. He was project 
manager for the Tehachapi Mountains Double Track Project, which was 
recognized as a winner in the Innovation in Project Performance category in 
Bentley Systems’ 2014 Be Inspired Awards.

Bridge replacement in 10 hours   
Canadian Pacific Railway installs 

country’s first hybrid-composite beam.
By Ashley Kizzire

On Oct. 22, 2014, and within a 10-hour traffic block, Canadian Pacific 
Railway crews replaced the existing bridge at a Fernie, B.C., location 
with the first-ever use of Hillman Composite Beam (HCB) technology 
for railroad-revenue service. Pioneers of bridge technology, the Class 
1 railroads of North America recognize that their bridge assets have to 
be installed in one day yet be able to last for more than a century. As 
such, some of the earliest, most recent, and best innovations related 
to Accelerated Bridge Construction (ABC) originated in railroad 
applications. Canadian Pacific has furthered this legacy of innovation 
by bringing the first HCB bridge to Canada and the first revenue-
service HCB railroad bridge in the world.

Long before Canadian Pacific needed a solution for Bridge 32.84 
Cranbrook Subdivision near Fernie, the concept for the HCB 
proceeded from a cross-pollination of experiences in heavy civil 
bridge construction and composite manufacturing. In 1996, HCB 
bridge technology was conceived as a potentially cost-effective way 
to take advantage of the unique characteristics of fiber-reinforced 
polymer (FRP) by joining them with the conventional materials of 
steel and concrete.

The HCB is a structural member akin to a prestressed concrete or steel 
beam. The FRP outer shell provides shear strength and encapsulates 

The bridge modules had ballast curbs, walkways, and handrails pre-installed, so the track 
crew was able to come in immediately and install the track panels and ballast.
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the tension and compression elements. The compression element is 
a concrete arch. The tension element is steel reinforcement that runs 
longitudinally the length of the beam and ties the two ends of the 
concrete arch together. 

Essentially, the HCB is a tied arch in a fiberglass box where 90 percent 
of the strength is provided by steel and concrete. The encapsulating 
FRP shell provides maximum protection from the elements for the 
steel and concrete, ensuring an extended service life and minimal 
maintenance. 

Initial patents for the technology were filed in 1996 by the founding 
members of HCB Inc., and research and development commenced 
at the University of Delaware, Center for Composite Materials 
through research grants from the Transportation Research Board - 
Ideas Deserving Exploratory Analysis (TRB-IDEA) program. For 
eight years, research was conducted through these programs to 
develop the design limit states to predict the HCB’s response and 
capacity; develop the manufacturing process to establish the HCB’s 
commercial viability; and ensure the HCB would have adequate 
capacity to support the code-specified demand. Test results have 
typically demonstrated the HCB’s strength capacity exceeds the code 
requirements by more than a safe margin. 

In 2008, the first permanent highway installation of an HCB bridge 
was completed at High Road Bridge over Long Run Creek in Lockport 
Township, Ill. Since that time, HCBs have been specified for bridge 
and marine structure applications across North America, providing 
better performance, low maintenance, and superior corrosion-
resistance when compared with conventional bridge construction 
methods. 

Weight, fabrication cost critical 
Originally constructed in 1904, Canadian Pacific’s Bridge 32.84 
Cranbrook Subdivision crosses a mountain creek on the CP mainline 

west of Fernie, B.C. The bridge’s structure included two large, 
concrete gravity abutments supporting a 33-foot-long deck plate 
girder (DPG) span. In 1992, an assessment revealed the spans may be 
nearing the end of their theoretical fatigue life by 2014. 

Because the substructures remained viable, the plan called for 
replacement of the existing DPG span with a cost-effective 
accelerated bridge construction solution. As such, requirements for 
the replacement were a modular design with:
• ballasted track construction,
• low-cost materials and fabrication,
• dimensions (weight and size) enabling lifts by rail-mounted cranes 

(the bridge is accessible only by rail), and
• type and dimensions enabling “modular” rapid replacement.

Several options were considered for the DPG span replacement, 
including the railroad’s standard precast-prestressed concrete span. 
Although the concrete spans typically have low material costs, they 
are very heavy. These spans are often installed with rail-mounted 
locomotive cranes in remote locations, but this equipment has limited 
lifting capacity and reach. 

At 60,000 pounds, the precast-prestressed beam alternate for Bridge 
32.84 exceeded the lifting capacity of the typical locomotive crane. 
To lift the precast beam without the locomotive crane, the railroad 
would incur increased erection costs to contract a rail-mounted crane 
with sufficient capacity. 

Next, a ballasted deck steel girder span was investigated, but its 
estimated fabrication cost was 235 percent the cost for the precast-
prestressed span. Eventually, concerns regarding the weight of a 
precast-prestressed concrete span and fabrication cost of a ballasted 
deck steel girder span led the railroad to consider the HCB solution. 
With the HCB beam designed for Bridge 32.84, the maximum weight 
of components erected would be 42,000 pounds. While the lifting 

With only a 10-hour interruption to rail traffic, crews removed the existing track and 
superstructure and installed two parallel, 42,000-pound HCB prefabricated bridge modules.
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capacity of the HCB beam for Bridge 32.84 is 30 percent less than 
that required for the precast concrete span, the estimated fabrication 
cost was 165 percent the precast span’s cost. However, site constraints 
indicated the HCB span would provide for savings in erection costs 
that would substantially exceed the difference in fabrication costs. 
Ultimately, constructability and overall cost considerations pointed 
toward the HCB span as the best replacement for the existing DPG 
span.

10-hour installation
The railroad’s experienced bridge and building crews from Cranbrook, 
B.C., performed the HCB installation using the railroad’s locomotive 
crane. Neither the abutment bridge seat nor track elevations required 
extensive modification; the only abutment rehabilitation required 
was construction of a concrete jacket to alleviate minor surface 
deterioration. 

With only a 10-hour interruption to rail traffic, crews removed the 
existing track and superstructure and then installed two parallel 
42,000-pound HCB prefabricated bridge modules. Because the 
modules had ballast curbs, walkways, and handrails pre-installed, the 
track crew was able to come in immediately thereafter and install the 
track panels and ballast. The bridge reopened to revenue service in 
less than 10 hours. 

One year after its installation, Bridge 32.84 Cranbrook Subdivision 
continues to accommodate heavy-axle freight traffic safely and 
reliably. The HCB’s inherent corrosion-resistant properties have 
provided a bridge structure requiring virtually no maintenance. 
What’s more, HCBs designed and manufactured for railroad loading 

typically have additional strength capacity up to 60 percent more than 
required by code. 

As the first revenue-service HCB railroad bridge in the world, 
Canadian Pacific Bridge 32.84 demonstrates the HCB’s ability to 
provide a cost-effective, ABC solution for the railway industry. Since 
2007, railroad bridges with HCBs have been exposed to 500 million 
gross tons of Class 1 rail traffic — exposure demonstrating the HCB’s 
proven technology for railway applications.

Beyond the railway market, the implications of HCB technology for 
bridge structures worldwide are vast. With U.S. bridges in critical 
need of repair — one in nine rated as structurally deficient according 
to the 2013 Report Card for America’s Infrastructure — the HCB 
offers numerous advantages. 

Ideal for ABC, the HCB system allows for more bridge construction 
to be completed in the same amount of time as conventional methods. 
Crews can quickly install HCBs at the bridge site with only light-duty 
cranes or excavators. No complicated bracing and diaphragms are 
required, as compared with typical steel-framed structures. Combined 
with corrosion-resistance and a long lifespan of 100 or more years, 
HCBs can provide a better value on a first-cost basis.

ASHLEY KIZZIRE has been writing for commercial markets, specializing in the 
concrete and construction industry since 2000. Based in Birmingham, Ala., she is 
a writer at Constructive Communication, Inc. (www.constructivecommunication.
com). She can be reached at akizzire@constructivecommunication.com.
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Biofiltration system meets high treatment 
flow rate demands and variable depth requirements 
at Cross Border Xpress facility.

Three stormwater 
challenges

Expected to open in November 2015, the facility and bridge 
connecting California’s Otay Mesa to Mexico’s Tijuana International 
Airport is a 390-foot transportation puzzle piece. Officially named the 
Cross Border Xpress, this $78 million private investment connects 
Southern California residents to an additional airport facility.

The new access point will relieve current traffic stress on San Diego 
International Airport and San Diego’s two conventional vehicle 
border crossings — San Ysidro and Otay Mesa. The Cross Border 
Xpress will serve approximately 2.4 million passengers annually, 
according to the development company, Otay Tijuana Venture, LLC. 
Once across the border, Tijuana is just a 4.5-hour flight to Cancun and 
even boasts direct flights to China and Japan.

“This is a great example of private investment creating much-needed 

public infrastructure to facilitate safe, secure travel and trade,” 
said Mark Cafferty, CEO of the San Diego Regional Economic 
Development Corporation.

Built and designed for travel originating from the U.S. side, the Cross 
Border Xpress will have a healthy mix of typical airport amenities 
and will be equipped with short- and long-term parking options. 
Restaurants and retail are beneficial amenities, but the facility will 
be largely focused on parking accommodations. Therefore, managing 
vehicle-born stormwater pollutants is a major concern. 

According to the City of San Diego’s Storm Water Quality Mitigation 
Plan, “The following General Project Categories were used to identify 
the pollutants of concern: commercial development, restaurants, 
retail gas outlets (RGO), industrial development, parking lots, streets 
and highways.” Therefore, some of the “anticipated stormwater 
pollutant categories are sediments, nutrients, heavy metals, organic 
compounds, trash and debris, oxygen demanding substances, oil and 
grease.”

First stormwater challenge
The U.S. site was originally designed and graded for a typical 

The stormwater treatment system needed to be underground, installed several feet below 
finish surface (to intercept the deep storm drains), but still have the capability to treat 85 

percent of the annual stormwater runoff.

Water

Project+Technology
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industrial-business park development. Prior to being acquired as part 
of the new airport border crossing project, some basic infrastructure, 
including storm drains and sewage utility lines, had already been 
installed. Therefore, the storm drain system had to be designed around 
these existing lines (locations and depths), increasing the complexity 
of the system.

Civil engineering firm Latitude 33 Planning & Engineering 
sought efficient, space-saving solutions that would meet stringent 
stormwater treatment regulations, accommodate existing utilities, 
and treat a large capacity of stormwater prior to discharge from the 
site. Latitude 33’s use of Bio Clean Environmental Services’ products 
on other challenging sites allowed them to specify the Bio Clean 
Environmental Water Polisher and Modular Wetland System (MWS) 
Linear as dependable and proven options.

Jim Kilgore, Latitude 33 Planning & Engineering senior associate, 
said, “Our firm provided the entitlement and final engineering 
solutions that required a Presidential Permit, Customs and Border 
Protection agreements, and overcoming environmental challenges, 
including innovative water quality treatment facilities.”

Since the existing storm drain lines were installed at the north end of 
the parking lots, the engineer had the challenge of routing all runoff 
from the southernmost boundary to the north end via a series of catch 
basins and ribbon gutters (see Figure 1). As a result, the storm drain 
lines would become quite deep. Therefore, the stormwater treatment 
system needed to be underground, installed several feet below 
finish surface (to intercept the deep storm drains), but still have the 
capability to treat 85 percent of the annual stormwater runoff and 
internally bypass greater flows up to the 100-year storm event. 

Eventually, two Water Polishers were commissioned, one at each end 
of the site, and each treating between 11 and 12 acres. The first was 
designed to treat 2.29 cubic feet per second (cfs) and the second, 
1.52 cfs from multiple catch basins throughout the site. The Bio 
Clean Water Polisher has been proven through extensive testing to 

be able to meet the treatment objectives required by the City of San 
Diego and therefore was approved for use on this project. In addition, 
during a comparison of other options, the Water Polisher was shown 
to have the lowest maintenance costs of any media filtration system 
available.

Second stormwater challenge
Engineering also had to address flow coming off of the main street 
thoroughfare with systems that also could accommodate existing 
storm drain lines and avoid trenching, while maximizing space. 
Latitude 33 and Bio Clean design teams applied the MWS Linear to 
solve the site’s challenges. The MWS Linear stormwater biofiltration 
system is approved by the Washington State Department of Ecology 
for General Use Level Designation (GULD) treatment of dissolved 
metals, total suspended solids, and phosphorus. 

According to Bio Clean, the MWS Linear is the only biofiltration 
system to incorporate a patented horizontal flow technology; all 
other biofilters have a downward flow media bed. Downward flow 
translates to limitations for most systems’ range of depth, but the 
MWS Linear can be made as shallow as 2 feet and as deep as 8 feet 
(without changing performance). This proved to be a key feature for a 
site with existing utilities and various pre-existing storm drain depths 
(both shallow and deep), because to complete the Cross Border 
Xpress site design and meet project requirements, a system had to 
work around every existing site constraint.

First, the northeast end of the project has a small sub-drainage area 
that would generate a treatment flow rate of more than 42 gallons per 
minute (gpm). Water would sheet flow off this portion of the parking 
lot and enter the northern MWS Linear via a built-in curb inlet. The 
curb inlet would need to be 4 feet wide to accept the peak flow based 
on the 100-year storm. On most projects, this would be a simple set 
up using a standard 4-foot-tall MWS Linear model #MWS-L-4-8, but 
things were not so straightforward.

First, the outflow pipe was going out the same side that the catch 

Figure 1: Site flow direction
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basin was coming in. Runoff would enter the curb opening, fall to 
the bottom of the catch basin, make a 180˚ turn, and go back out 
the direction it was coming in. This required the MWS Linear to 
be modified by moving the system’s curb inlet to where it would 
span both the pretreatment and discharge chambers of the system. To 
prevent some runoff from simply entering the curb inlet and going 
straight into the discharge chamber (avoiding treatment), a DVERT 
trough was added over a portion of the inlet. This ensures that 100 
percent of the entering flow will be channeled to the pretreatment 
chamber and get processed through the treatment stages of the system. 

In addition, the outflow pipe needed to be almost 8 feet below finish 
surface because of existing utilities near the surface. The MWS 
Linear’s horizontal flow biofiltration bed allows the system to be 
made 8 feet deep and still have a vegetated planter. According to Bio 
Clean, it’s the only biofilter available on the market that can be deep 
and still have an active vegetated planter bed.

Third stormwater challenge 
On the northwest end of the project was another, somewhat contrasting 
situation. Existing storm drain lines on that side of the project were 

Two Bio Clean Water Polishers, one at each end of the Cross Border Xpress site, each treat 
stormwater from between 11 and 12 acres.
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Condition of 85-year-old reinforced concrete pipe allows reuse in 
other projects following street reconstruction.

Storm drain service life

PROJECT+TECHNOLOGY
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In the spring of 2015, the City of Marshfield, Wis., began an extensive 
street reconstruction program in the heart of downtown. The $2.9 
million project, awarded to Earth, Inc. of Arpin, Wis., includes 
pavement, streetscaping, and utility improvements to six blocks 
of Maple Street and adjacent streets between 6th St. and Veteran’s 
Parkway.

In preparation and design of the project, underground utilities were 
inspected to assess their condition and need for replacement.  This 
effort included assessing 3,100 feet of precast concrete storm sewer. 
The 85-year-old concrete pipe bearing the manufacturer’s stamp, 
“WausaW29,” was determined to have been manufactured by 
Wausau Concrete Co. in 1929. That plant is now owned and operated 
by County Materials Corporation after acquisition in 1986. In spite 
of its structurally sound and functioning condition, it was decided 
to remove and replace the existing 1929 storm system with new 
reinforced concrete pipe (RCP) manufactured by County Materials.

“It was a tough call to replace the pipe,” said Tim Cassidy, P.E., 
assistant city engineer for the City of Marshfield. “The condition of 
the pipe itself was excellent. We ran our camera through it; looking at 
it internally there were no structural defects. In older pipe the joints 
are a bit different (than modern pipe) but they weren’t cracked or 
falling apart. [The concrete] showed no sign of deterioration due to 
salts or deicing chemicals. [The pipe] definitely withstood the test of 
time.”

In fact, the old concrete pipe sections were in such good shape that 

efforts have been made to reuse them in other projects. Some of the 
pieces have already been sold to local property owners for use as 
culverts. The city also has considered reusing some of the remaining 
pipe sections for other municipal projects. 

Ultimately, the City of Marshfield’s decision to replace the old pipe 
was based largely on the need to accommodate design changes to 
the new storm sewer system and other concerns not related to the 
condition of the concrete pipe. Some of these considerations included:

• Improvements in roadbed depth — The design team was concerned 
that the original pipe had been installed at a shallower depth than 
is usual for modern construction. Marshfield’s clay soils, especially, 
have the potential to cause heaving when pipe is not buried deeply 
enough. Even though this problem had not come up on Maple Street 
in the past, there was concern that the thickness of the new, crushed 
rock subgrade would be reduced where the old, shallow pipe passed 
under the roadway. Increasing the depth of cover over the storm 
sewer system assured the full thickness of subgrade under all areas 
of the new pavement.

• Reinforcement concerns — While the 1929 storm pipe did contain 
steel reinforcement, it was not as heavy as that used in today’s 
concrete pipe. This, combined with the shallow depth of the old pipe 
and the reduced rock base cross-section, created concerns about it 
being damaged during construction if left in place.

• Improved pipe size — The original precast concrete storm sewer 
system ranged in diameter from 42-inches to 24-inches. The city 
chose to redesign the system with larger, elliptical precast concrete 
pipe measuring 38 inches by 60 inches. This greater hydraulic 
capacity will provide more effective stormwater drainage and help 
prevent flooding issues during heavy runoff events. Also, the reduced 
height of the elliptical pipe provides increased cover over the pipe.

shallow and any BMP considered for the retrofit would also need to 
be equipped to accept shallow lines. 

Within the limited space the MWS Linear could still be installed and 
maintain a treatment flow rate of more than 85 gpm and internally 
bypass the 100-year peak flow. The MWS Linear’s horizontal flow 
technology allows the system to treat the flow in less than half the 
footprint of other available biofilters — making it the only system 
that could fit within the available space. Finally, its three-chambered 
design allows the system to bypass the peak flow internally without 
having to increase the size of the unit. 

The MWS Linear is a self-contained, three-stage system. Pretreatment 
does the heavy lifting — collecting trash, debris, and sediment — 

giving maintenance crews a focused and easily accessible location 
for collection and cleanings. Both the Water Polisher and MWS 
Linear are equipped with built-in pretreatment, preventing clogging 
challenges found with typical downward flow media filters. 

When the Cross Border Xpress opens, it will not only be equipped 
to successfully address the high demands of Southern California’s 
international traveler, but also its enduring stormwater pollution 
concerns.

Information provided by Bio Clean Environmental Services, Inc. (www.
biocleanenvironmental.com). 
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• Planning for maximum longevity — The U.S. Army Corps of 
Engineers suggests a design life of 70 to 100 years for precast concrete 
pipe. At 85 years in service, the old storm sewer pipe was nearing 
this suggested limit. Many concrete pipes have been documented to 
remain sound for far longer than 100 years. While these 85-year-old 
pipes would likely have lasted for at least another 50 years, the City 
of Marshfield decided to err on the side of caution by replacing them. 

Choosing concrete
Despite the availability of other options, the City of Marshfield 
never considered anything other than precast concrete pipe for its 
replacement storm sewer system. The excellent condition of the 
existing pipe illustrated the economic advantage of RCP when life 
cycle performance is taken into account. Precast concrete pipe is also 
non-flammable, will not rust, tear, buckle, or deflect.

Shortly after the old storm drain was removed, County Materials 
delivered 3,070 linear feet of new RCP to replace it. The delivery 
included 716 feet of 38-inch by 60-inch horizontal elliptical pipe and 
1290 feet of RCP ranging in size from 18 inches to 36 inches for the 
new storm sewer mainline under Maple Street, and 1,064 feet of 12-
inch and 15-inch RCP for the inlet leads.

“We prefer precast,” Cassidy said. “With other pipe options, we could 
not have put as much road base in. We know that the concrete will 
hold up and that’s our preferred material for storm sewers.”

Information provided by County Materials Corporation (www.countymaterials.
com). 

Eighty-five-year-old concrete pipe bearing the manufacturer’s stamp, “WausaW29,” 
was removed by the City of Marshfield as part of utility improvements. The original 1929 
storm system pipe was deemed structurally sound and in functioning condition. Efforts 

have been made to reuse them in other city projects or sold as culverts for local property 
owners.

www.plastic-solution.com
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U.S. Secretary of Agriculture Tom Vilsack, in partnership with the 
Softwood Lumber Board and the Binational Softwood Lumber 
Council, announced the winners of the U.S. Tall Wood Building Prize 
Competition. The two winning development teams were granted a 
combined $3 million in funding to support development of tall wood 
demonstration projects in New York and Portland, Ore. 

“By embracing the benefits of wood as a sustainable building 
material, these demonstration projects have the ability to help change 
the face of our communities, mitigate climate change, and support 
jobs in rural America,” Vilsack said. “I look forward to seeing how 
these two buildings help lead the way in furthering the industry.”

Next-generation lumber and mass timber products are becoming the 
latest innovation in building. New technologies and building systems 
have enabled longer wood spans, taller walls, and higher buildings, 
and continue to expand the possibilities for wood use in construction. 
Mass timber wood products are flexible, strong, and fire resistant, and 
can be used as a safe and sustainable alternative to concrete, masonry, 
and steel. 

Using wood helps to reduce greenhouse gas emissions by storing 
carbon and simultaneously offsetting emissions from conventional 
building materials. Wood can also help struggling rural forest 
communities. During the Recession, the drop in new construction 
and decline in home remodeling had a deep impact on wood 
manufacturing. However, if next-generation wood products can 
penetrate just 5 to 15 percent of the non-residential North American 
market, it would mean roughly 0.8 billion to 2.4 billion board feet 
of lumber consumed annually. Roughly 35 jobs are created for each 
million board feet of wood processed.

The two winning proposals — Framework and 475 West 18th — 
were selected by a panel of jurors in the architecture and engineering 
fields who are familiar with wood building systems. While each took 
a unique approach, both projects met the competition’s criteria to 
showcase the safe application, practicality, and sustainability of a 
minimum 80-foot structure that uses mass timber, composite wood 
technologies, and innovative building techniques.  

Framework, LLC and 130-134 Holdings LLC — on behalf of 
Framework and 475 West 18th, respectively — will each receive 
$1.5 million to embark on the exploratory phase of their projects, 
including research and development necessary to utilize engineered 
wood products in high-rise construction in the United States. As part 
of the competition evaluation criteria, both of the winning teams 

SUSTAINABLE DESIGN

USDA and Softwood Lumber Board award $3 million to support tall 
wood demonstration projects in New York and Portland, Ore.

U.S. Tall Wood Building Prize 
Competition winners revealed

Framework is a 12-story, mixed-use building planned in Portland, Ore., constructed 
primarily of cross-laminated timber.

Proposed structural design of the Framework tall wood building.
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have also obtained early support from their respective authorities 
having jurisdiction to proceed. 

“Tall wood building systems have been embraced by developers and 
architects around the world for many years,” said Marc Brinkmeyer, 
Softwood Lumber Board chair. “Moving forward with these projects 
is a step in the right direction for the U.S. building industry in having 
the ability to take full advantage of the inherent benefits of wood 
from both an environmental and economic standpoint.”

Framework 
Beneficial State Bancorp will provide site control to real estate 
developer project^ and affordable housing investor Home Forward 
and LEVER Architecture for the proposed Framework as a 
redevelopment of their Pearl District property in Portland, Ore. The 
12-story urban + rural ecological project is to be constructed primarily 
of cross-laminated timber (CLT) and will support a distinct blend 
of functions, including street-level retail, office, workforce housing, 
and community space. The main community space is designed to 
include a public Tall Wood Exhibit, featuring resources related to the 
realization and design of the building.

“We consider Framework to be a totally transformative, mission-
driven project that will promote social justice, environmental well-
being, and economic opportunity at the building, regional, and 
national levels,” said Kat Taylor, president, Beneficial State Bancorp, 
the landowner of the project site. 

“The relationship of our cities to our rural communities, what we 
call ‘forest to frame,’ is strengthened by Framework,” said Tom 
Cody, principal, project^. “On a national scale, this project will be 
catalytic, leading to more tall wood buildings, driving more wood 
products and wood product innovation, and boosting rural economic 
development.”

475 West 18th
130-134 Holdings LLC, in partnership with Spiritos Properties, 
SHoP Architects, Arup, Icor Associates, and environmental 
consultancy Atelier Ten, proposed 475 West 18th as a transformative 
and sustainable prototype for the design and construction industry, 
demonstrating an innovative approach to going beyond a limited 
palette of materials and systems for high-rise construction. Expanding 
the palette with wood, a locally sourced and renewable material, 
provides a low-carbon, more economically sound building solution. 

475 West 18th’s extensive use of wood structural elements and 
other wood products allows the team to set ambitious sustainability 
targets in the building’s design, construction, and operation. 
By combining aggressive load reduction with energy-efficient 
systems, the project team anticipates reducing overall energy 
consumption by at least 50 percent relative to current energy codes. It 
will also target LEED Platinum certification, as well as pursue higher 
levels of sustainability not captured in the LEED system.

“By choosing to develop a timber building, we hope to pave the way 
for a new method of urban construction that is ecologically conscious 
and supportive of rural economies,” said Erica Spiritos of Spiritos 

Properties. “Rooted in the forests and erected in the city, this building 
is a celebration of habitats that are at once ancient and cutting edge, 
interconnected and individual, natural and technological.”

“We are delighted to be developing this tall timber building in New 
York City, which has led the world in urban design and engineering 
throughout the last century,” said Jonathan Ghassemi on behalf of 
130-134 Holdings LLC. “We are confident that this project will once 
again position New York to serve as a leader in a new generation of 
sustainable building methods during the 21st century and beyond.”

Information provided by reThink Wood, a coalition of interests representing North 
America’s wood products industry and related stakeholders (www.rethinkwood.
com). 

Additional information about the competition is available at www.
tallwoodbuildingcompetition.org. For more information and resources 
on tall wood buildings, visit www.rethinkwood.com. 

The proposed 475 West 18th building in New York will make extensive use of wood 
structural elements.

The 475 West 18th project team is targeting LEED Platinum certification.

www.rethinkwood.com
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Prefabricated steel bridges
Modular structures minimize work zone impacts or provide 

permanent, rapid replacement.

Prefabricated steel bridges provide an efficient and cost-effective 
bypass option when a bridge must be replaced and closing the road 
or railroad for an extended period would create unacceptably long 
detours and transportation disruption. In other applications, the 
built-to-spec structures can serve as quickly installed, permanent 
replacements for failing bridges facing emergency closure. 

Temporary detours 
Acrow Bridge recently completed installation of a temporary detour 
bridge over the Umauma Stream on the Island of Hawaii. The 
390-foot-long, three-span steel bridge is being used as a bypass 
on Mamalahoa Highway during repairs to a historically significant 
steel girder and trestle bridge. Acrow’s bridge is expected to be in 
operation until summer 2016.

Installation of the structure by Acrow engineers and field staff along 
with contractor Hawaiian Dredging Construction Company presented 
special challenges. “The tower heights of 85 and 90 feet, along with 
the seismic design requirements, necessitated working with KSF 
Engineering in Honolulu on special footers and stabilization guy 
wiring, as well as detailing out our reinforced tower design through 
finite element analysis,” said Tom Pinder, Western U.S. and Heavy 
Haul sales manager with Acrow. “Additionally, the footprint allowed 
at the bottom where the tower footers were placed was very restrictive, 
and the set distance between the towers for each side was eccentric, 
and not centered for the bridge support as they normally would be.”

Bill Killeen, president and CEO of Acrow Bridge, said, “As the 
Mamalahoa Highway installation demonstrates, Acrow modular 
detour bridges are durable, easy to assemble, disassemble, transport, 
store, and customize. As ‘temporary’ bridges that can be rented or 
purchased, they are a logical choice for state DOTs, and contractors 
use them to stay on or ahead of schedule and control costs, while 
providing a safe and dependable route for local residents and area 
businesses.”

In another temporary application, two bridges over Manchester Brook 
in Ryegate, Vt., are enabling uninterrupted vehicular and rail traffic 
during culvert replacement. Acrow’s temporary bridges are expected 
to be in use until the completion of the project, which is currently 
anticipated to be June 2016.

The 390-foot-long, three-span steel temporary detour bridge (left) over the Umauma Stream 
in Hawaii featured tower heights of 85 and 90 feet on special footers and stabilization guy 

wires.

Two bridges over Manchester Brook in Ryegate, Vt., enable uninterrupted vehicular and rail 
traffic during culvert replacement.

Hannibal, Mo., public works employees assembled and installed the 80-foot-long steel 
bridge.
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The existing culverts, which will be removed and replaced, were 
hydraulically inadequate. Prone to clogging, they became blocked 
during Tropical Storm Irene in 2011 and required emergency repairs. 
The project implements a long-planned permanent solution by the 
Vermont Agency of Transportation to improve hydraulic capacity and 
provide a 100-year service life. 

Acrow engineers and field staff worked with engineers from Dubois 
& King, Inc. and contractor Engineers Construction to install the 
two bridges, which allow for traffic flow to be uninterrupted for the 
duration of the project. The vehicular bridge, which is 80 feet long 
and 30 feet wide, carries two lanes of traffic on U.S. Route 5. Without 
the temporary structure, traffic — including emergency vehicles, 
school buses, and trucks serving a nearby paper mill — would have 
been greatly inconvenienced by road closures. The railroad bridge, 
which is 70 feet long and carries one rail line, ensures that freight 
traffic will not face unacceptably long detours if the line were shut 
for months or longer. 

“Although extreme weather complicated the installations — many 
days were minus 15 degrees Fahrenheit — the bridges were able to 
be opened on time, and in the case of the railroad bridge, completed 
around a single weekend traffic suspension,” said Randy Needham, 
New England Region manager for Acrow Bridge. 

Permanent structures
A permanent, 80-foot-long Acrow steel bridge was completed on Ely 
Street over Bear Creek in Hannibal, Mo. The existing structure was 
found to be structurally deficient at inspection and had been closed 
since February. 

The city purchased the bridge after it was determined that repairs 
to the severely rusting structure would last no longer than three 
to five years. Acrow’s prefabricated bridge was built to the city’s 
specifications with a length of 80 feet and a width of 18 feet, with an 
additional 8-foot lane for pedestrian and bicycle traffic cantilevered 
off one side.

“With the next nearest crossing two miles away, the bridge closing 
displaced not only residents and commuters, but the many tourists who 
visit the attractions in Mark Twain’s boyhood hometown and drive the 
scenic ‘50 Miles of Art’ corridor along the nearby Mississippi River,” 
said Jeff Simkins, Midwest Regional manager, Acrow Bridge. “The 
necessity for a rapid replacement required a compressed schedule 
from notice of purchase to shipment of components — 20 calendar 
days for engineering and coordination of delivery.”

Upon approval from the Hannibal City Council, Acrow Bridge was 
brought on by project engineers Poepping, Stone, Bach & Associates. 
Structural components arrived on site on June 6, and the bridge was 
assembled and installed by public works employees. Despite a two-
week delay due to flooding, the bridge was opened ahead of schedule 
on Aug. 15.

“The modular design of Acrow bridges make them a perfect choice 
when a cost-effective and rapid permanent bridging solution is 
needed,” said Killeen. “Customizable components can be engineered 
for many applications, have an estimated life span of 75 to 100 years, 
and are virtually maintenance-free.”

Information provided by Acrow Bridge (www.acrow.com). 

A permanent, 80-foot-long Acrow steel bridge replaced an existing structure in Hannibal, Mo., which was found to be structurally deficient and subsequently closed.
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product + Software guide

01. Safety harness

02. Rebar corrosion inhibitor

Capital Safety’s DBI-SALA ExoFit STRATA 
full-body safety harness features a LIFTech 
Load Distribution System that takes the weight 
off a worker’s shoulders and redistributes it 
down to the hips. PolarMesh padding keeps 
users’ backs cooler with greater air flow. A 
Revolver Vertical Torso Adjuster and Tri-Lock 
Revolver Connectors offer added security 
around the legs and help workers adjust their 
harness to the perfect fit. An EZ-Link Quick 
SRL Adapter helps workers efficiently attach 
their personal self-retracting lifeline (SRL).

Capital Safety
www.capitalsafety.com 

Cortec Corporation’s MCI (Migratory Corrosion Inhibitor) Coating for Rebar is a water-based, 
environmentally friendly product that provides corrosion protection for long-term indoor protection 
(up to five years) and short- to medium-term (six to 24 months) unsheltered outdoor protection, as 
well as offering corrosion resistance for embedded rebars. According to the company, MCI can be 
used to rehabilitate existing concrete structures as well as extend the life span of new structures. The 
inhibitor migrates a considerable distance through concrete to protect embedded ferrous metals. 
MCI Coating for Rebar protects steel, aluminum, cast iron, and tin. 

Cortec Corporation
www.cortecvci.com 

The Simpson Strong-Tie Quik Drive BSD200 
is an auto-feed screw driving system 
specifically designed to fasten metal decking 
to steel framing using Simpson Strong-Tie 
Strong-Drive XL Large-Head Metal screws. 
Strong-Drive XL screws have been engineered 
as a 1-for-1 screw replacement option for pins 
in steel decking. The patented Quik Drive 
auto-feed mechanism provides hands-free 
screw advancement, eliminating the need to 
handle individual screws. Unlike welding and 
powder actuated tools, no special inspection or 
certifications are necessary, making the Quik 
Drive system a convenient alternative to other 
methods of attaching steel decking. 

Simpson Strong-Tie 
www.strongtie.com  

Topcon Positioning Group
www.topconpositioning.com  

HOBAS Pipe USA
www.hobaspipe.com 

Topcon Positioning Group announced 
cross–platform support for the MAGNET 
Construct app. The no-cost app was 
initially released for the Android market; 
it is now available for Apple devices as 
well. The free MAGNET Construct app 
offers options to wirelessly connect to 
and drive an LN-100 Layout Navigator 
for fast as-built measurements as well 
as graphical guidance to design data. 
MAGNET Construct also offers secure 
connectivity to MAGNET Enterprise 
web services for real-time data exchange 
from active project sites to and from the 
office. 

05. Structural steel decking system04. Layout app

HOBAS Pipe USA issued an updated 72-page 
product brochure covering its centrifugally 
cast, fiberglass reinforced, polymer mortar 
pipe. It includes guide specifications, joint 
details, the manufacturing process, and more. 
Updated charts and design guidelines for 
HOBAS 126-inch pipe are now included. 
Installation guidelines are included for direct 
bury, sliplining, jacking, and aboveground. 
It also includes general configurations of 
standard HOBAS Pipe USA fittings, although 
almost any mitered fitting can be constructed. 
HOBAS pipe is manufactured in sizes from 
18 to 126 inches in pressure and non-pressure 
classes.

03. Pipe design guide



Precast Concrete Modular Stormwater Management System

SPONSORED BY

Earn PDH Credits on December 3, 2015

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 you are concerned about 

harvesting, StormTrap has a design to meet your 

Airing on December 3, 2015 @ 12pm CT

Register today or view the archive at 
www.cenews.com/webcasts 
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The webcast will discuss innovative 
stormwater management solutions.
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HydroCAD Software Solutions LLC, Box 477, Chocorua, NH 03817 1-800-927-7246

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

Professional Liability
is essential.

Overpaying is not.

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

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

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com
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Civil + Structural Design Tools

Leica Geosystems released SiTrack:One, a rail track maintenance and 
refurbishment system that incorporates the Leica ScanStation P40 to 
generate survey-grade 3D point clouds for accurate as-built drawings. 
The system is equipped with two distance measurement instruments 
or odometers that provide accurate positioning in GNSS-denied areas, 
such as underground railway tunnels or underground subway networks. 
According to Leica, the system’s onsite calibration process guarantees 
permanent alignment of the relative position between the sensors and 
its onboard inertial measurement unit, guaranteeing position accuracy.

The Leica ScanStation P40 can be mounted vertically in the center of 
the rails or inverted directly over the rail track. With multiple mounting 
options, rail bridge sleeper replacements can be measured quickly, 
generating a numbered, as-built replacement plan for each individual 
sleeper on a rail bridge.

SiTrack:One is the first solution to be released under Leica Geosystems 
from the acquisition of the former Technet-Rail 2010 GmbH. Leica 
Geosystems acquired the previous firm’s specialized knowledge of 
geospatial big data for rail transportation networks in May 2015 to 
increase its mobile mapping offerings for the rail industry.

German engineering firm Vermessungsbüro Riemenschneider GbR 
was the first to use the SiTrack:One. When converting existing railway 
tracks in the course of track maintenance for the Deutsche Bahn AG, 
the firm required complete, accurate, and consistent information on 
existing tracks, clear structure gauge, route topography, and civil 

engineering works. The firm experienced significant workflow gains 
by leveraging the highly accurate point clouds directly into the 
engineering process. 

“The SiTrack:One by Leica Geosystems guaranteed the complete 
survey of railway sidings with a minimum stay of surveying 
personnel in the danger zone of rail transport,” said Dipl.-Ing. Andreas 
Riemenschneider, principal of Vermessungsbüro Riemenschneider. 
“Thus, the costs of security measures were significantly reduced. The 
state-of-the-art system conforms efficiently to the demands for survey, 
visualization, documentation, evaluation, and approval of existing and 
new routes, all in accordance with rail transportation guidelines.”

SiTrack:One by Leica Geosystems includes software that enables data 
synchronization, post-processing, and feature extraction. It is part of 
the SiRail Suite, which includes the SiRailScan and SiRailManager 
software solutions. SiRailScan allows for a complete extraction of the 
railway network with engineering accuracy level, while SiRailManager, 
the database management tool, creates a holistic view of an operator’s 
railway network from point cloud to geometry and signal layers. The 
combination of these solutions form the SiControl platform, which 
conforms to the requirements of the European Train Control System 
and produces compliant rail xml outputs for full-train feedback control. 

Information provided by Leica Geosystems (www.leica-geosystems.com/
sitrack_one). 

SiTrack:One by Leica Geosystems leverages two distance measurement instruments for 
accurate positioning in GNSS-denied areas such as underground tunnels.

Rail track 
scanning 

By Bob Drake

www.leica-geosystems.com/sitrack_one


Advanced project management is a one-day seminar that 
was specifically developed to help higher-level design and 
technical professionals in architecture, engineering, 
planning, and environmental firms develop the advanced 
leadership and management skills to better lead projects 
and clients.

For more information about this and other education 
opportunities, visit zweiggroup.com/seminars

Many architects, engineers, planners and environmental 
scientists get little or no training in project management 
and are drafted into PM roles totally unequipped. This is 
the first PM seminar specifically tailored to new and 
aspiring PMs. This course will provide attendees with a 
fundamental understanding and some specific tools they 
can use to be more effective as project managers in an 
A/E/P or environmental firm.

Led by Howard Birnberg, this course offers specific 
examples based on real-life construction industry 
experience by a long-time industry consultant, trained as 
an architect. Birnberg, is one of the foremost experts on 
the subject of project management and is the author of 
numerous project management books. He is active in a 
number of PM-related organizations--and has given 
virtually hundreds of seminars to thousands of architects, 
engineers, planners and scientists over the years.

New and aspiring project managers in architecture, engineering, 
planning and environmental consulting firms, come join us for a brand 
new seminar and receive 6 CEUs!

Becoming a Better 
Project Manager

Attendees of Becoming A Better Project Manager can earn 6 CEUs/PDHs. Zweig 
Group is registered with the AIA for continuing professional education credits. All 
attendees receive a certificate of attendance indicating the number of credit hours 
approved by the AIA.

 Oct 28 - Austin, TX.
*Nov 17 - Miami, FL.
 Nov 19 - Chicago, IL.
 Dec 3 - Los Angeles, CA.

TUESDAY, NOV 17 - MIAMI, FL.

*ADVANCED COURSE NOW AVAILABLE!

800.466.6275
zweiggroup.com/seminars
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