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From the publisher

Great winter reading
Brrr! Welcome to the January issue of Civil + Structural Engineer magazine! 

We have tons of great material in this month’s issue, starting with articles about seismic design of buildings 
(near and dear to my heart, as I recently joined the board of Miyamoto Global Relief, a non-profit dedicated 
to building/rebuilding schools in earthquake-torn developing nations), wind energy markets, a new light rail 
extension project underway in Houston, a water conference in the Northwest, and campus building redesigns 
at Georgia Tech (I used to teach there for a week every year, long ago) and Clemson University — all good 
stuff that you are going to want to know!

We also have a feature article from Christina Zweig on one of the “good guys” — a true hero of our 
profession — Sam Schwartz, P.E. I’ve known of Sam for decades, but first met him in 2012 when we 
bestowed on him the Jerry Allen Courage in Leadership Award. Like many readers of this magazine, Sam 
is an amazing, hard-working guy who has done so much to help so many people through his work. And he 
loves the work.

That’s really what it’s all about: Helping people through your work and having some fun while you’re 
doing it. It’s what kept some of the greats who have graced these pages with their wit and wisdom going 
as long as they did — engineers such as Dan Cuoco and Rich Weingardt. May they both rest in peace. Dan 
was brilliant and so direct, and yet knew how to treat people. And Rich always made me laugh with his 
incredible humor and hilarious stories, always while making a point to promote the engineering profession 
to the world at-large. 

We’re lucky to have the contributions of David Evans, founder of DEA, in these pages. I have known David 
for more than 30 years. We first met through serving on the board of a professional association in which we 
were both involved. A brilliant business mind, he always brought humor to his work and still does. Check out 
his column on page 10 in this issue.

With that, I’ll leave you to your reading. Stay warm and Happy New Year!

MARK C. ZWEIG
mzweig@zweiggroup.com

When it’s cold outside, it’s 
a great time to curl up with 
some great reading (like our 
magazine) and catch up on 
what’s going on in the world.
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ENGINEERING OUR FUTURE

Org chart 
obsession
Many firms in this industry have a problem with their organizational charts. Most often, the problem is 
either over-designed charts or outdated and inaccurate charts. Furthermore, firm leaders do not recognize 
how important org charts are to the masses. I often tell these leaders that if their org charts were available 
electronically (e.g., on the company’s intranet), it would likely be one of the most viewed items by staff. It 
is important to have an accurate, up-to-date, and easy-to-understand chart. 

An organizational chart should simply show the structure of the organization as well as the relationships 
and relative ranks of various roles and positions. Functionally, the structure should maximize the likelihood 
that decision makers have the relevant information to make good decisions and the incentives to use the 
information productively. 

Most young professionals see the org chart as the “corporate ladder.” The main problem with this line of 
thought is that organizations can change rapidly and ambitious young professionals must make their own 
way if they want to advance faster than their peers (see “The make-your-own-way approach,” May 2014). 
Seeing an organization chart as a maze one must navigate in order to advance will leave you waiting in a 
long line for occupied boxes to become available. 

For firm leaders, this is an incentive to publish a simple org chart and communicate to the organization that 
it is a representation of who works for whom and how teams are assembled and how information should 
flow across the organization. In addition to that, firm leaders must have career development processes that 
connect young professionals with senior management to foster career discussions and mentoring. Effective 
career development is not based on the structure of your organizational chart but the people in certain 
boxes who can help you advance your career.

Organizational charts are 
too often viewed as a career 
roadmap.

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



55% of drivers today identify traffic delays due to road construction as the most frustrating part of their driving experience.*   
With off-peak construction, asphalt pavements leave roads open to traffic during rush hour. Surface maintenance and repair is quick, 
ensuring drivers have a smooth, high performance surface with minimal inconvenience. No wonder an independent survey found 87% of 
engineers, developers, transportation officials and other key stakeholders chose asphalt for its ease of maintenance.**  Smoother, quieter, fewer 
delays… that’s drivability. That’s asphalt.

DRIVABILITY 
                              

GETTING HOME TO WHAT MATTERS, THAT’S

L E A R N  M O R E  A T  W W W. D R I V E A S P H A LT. O R G

* Edelman Berland Driver Survey, 2014      |     ** Edelman Berland Survey, 2013

The APA is a partnership of the Asphalt Institute, National Asphalt Pavement Association  and the State Asphalt Pavement Associations.



10          cenews.com          JANUARY 2015

Firm thoughts

That is probably one or two too many quotes, but it’s a new year with a new government that takes center 
stage in January and for the rest of winter. 2015 brings high hopes for better times, positive government 
actions, infrastructure solutions, and many, many private-sector projects, programs, and jobs. 

We may not need “a whole new world,” but much of our country does need significant repair. It will be 
entertaining to see how the 114th Congress addresses the challenge of: deteriorating roads and highways, 
collapsing and insufficient waterlines, inadequate stormwater drainage systems, and the repair of just 
about every other element of our overstressed infrastructure. 

It seems that many states have already come to the conclusion that the federal government will not get its 
job done and are seeking to be their own leader. Many major cities are also looking to themselves to be the 
leader or chief architect of their own solutions to infrastructure problems.

Lucky for us civil and structural engineers in our private enterprise entities, we can survive in the private 
sector if the governments at all levels do not kill our sluggish but growing economy. So firms must be 
prepared for no leadership actions from above while hoping positive government actions may actually 
happen. We must have business plans that can thrive if good government actions happen and also survive 
if none do occur. 

Part of being prepared for no executive or leadership actions from our government is also to be prepared 
should bad things occur within our firms. If the CEO or president or senior partner should suddenly 
become absent due to an unexpected event, do you have an emergency succession plan? Does it ensure 
continuous coverage of executive duties critical to the ongoing operations of your firm? Does this plan 
describe the steps that should and must be taken if this unexpected and unplanned event lasts more than a 
month, three months, or longer? Are the required duties adequately listed and the process of replacing the 
missing executive defined should his or her return not be in the cards?

If such a plan is not in place as we begin 2015, it looks like you have an action issue of your own to address.

High hopes, but prepare 
for the worst 

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

Prepare your firm for 
leadership losses within and 
government inaction without.

“If the people cannot trust their government to do the job for which it exists 
— to protect them and promote their common welfare — all else is lost.” 
— Barack Obama 

“We have the best government that money can buy.”  
— Mark Twain 

“If ‘pro’ is the opposite of ‘con’, what is the opposite of ‘progress’?”
— Paul Harvey 

“A whole new world!”
— Aladdin’s theme, Alan Menken and Howard Ashman 



Work with engineers worldwide to solve your ground improvement challenges. 

Plans for the 150,000 square foot Avalon Irvine apartment complex in Irvine, CA 
featured a  common “wrap” style structure, with 4-story apartments surrounding a 
4.5-story parking garage. The site was underlain by 20 to 25 feet of soft to medium stiff 
lean clay with groundwater encountered at depths of 8 to 10 feet. The clay was underlain 
by stiff clay and dense sand to a depth of 50 feet. Reconciling the settlement tolerances 
between the apartments and the parking structure presented a unique design challenge. 
The GP3® system was an ideal solution, meeting the specified settlement tolerance for 
1” total foundation settlement and ½ inch differential between the parking structure 
and the apartments. By reducing total settlements and accelerating time rate of 
settlement for all structures, GP3 eliminated the need for a 6-9 month surcharge. 

the Geopier Gp3 system: controllinG settlement

For more information call 800-371-7470, 

e-mail info@geopier.com or visit geopier.com.

©2015 Geopier Foundation Company, Inc.  The Geopier® technology and brand names are protected under U.S. patents and trademarks listed at www.geopier.com/patents and other trademark applications 
and patents pending.  Other foreign patents, patent applications, trademark registrations, and trademark applications also exist.

Geopier is Ground improvement.™

we help you fix bad Ground.
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Events

JANUARY

International Low Impact Development (LID) Conference
Jan. 19-21, 2014, Houston
Conference highlights new and continuing work including research 
developments and community adoption of LID. The 2015 conference 
focuses on application of LID technology in the Southwest U.S. and 
includes a mini-symposium on arid region LID.
http://content.asce.org/conferences/lid15/index.html 

NAHB International Builders’ Show
Jan. 20-22, 2015, Las Vegas
The nation’s largest annual residential housing construction trade event 
for manufacturers and suppliers of home construction products and 
services. In addition, more than 100 education sessions in 10 tracks 
cover the breadth of the building industry.
www.buildersshow.com 

Geodesign Summit
Jan. 22-23, 2015, Redlands, Calif.
Geodesign as a tool for collaborative planning and design, a method for 
helping to work across scales and disciplines to find design solutions 
that improve lives and the environment.
www.geodesignsummit.com 

FEBRUARY

Industrial & Commercial Water Reuse Conference
Feb. 1-3, 2015, Austin, Texas
Case studies and lessons learned related to using municipal effluent 
in place of potable water, and the internal reuse of industrial and 
commercial water supplies, plus, development and application of 
appropriate water treatment and reuse technology.
www.watereuse.org/industrial-commercial-2015 

World of Concrete
Feb. 2-6, 2015, Las Vegas
Features tools, construction machinery, construction equipment, safety 
training courses and training, and technologies. Engineering Day, 
Thursday, Feb. 5, targets civil and structural engineers with seminars 
and demonstrations of specific interest for engineers.
www.worldofconcrete.com 

Environmental Connection and Geosynthetics 2015
Feb. 15-18, 2015, Portland, Ore.
The International Erosion Control Association’s annual conference and 
exhibition combines with the Industrial Fabrics Association International’s 
conference to cover erosion and sediment control, stormwater management, 
surface water restoration, MS4 management, and advances and innovations 
shaping civil, geotechnical, and geo-environmental communities.
www.ieca.org/conference/annual/ec.asp 
www.geosyntheticsconference.com  

REAL 2015
Feb. 25-26, 2015, San Francisco
Cross-industry summit to explore the convergence of the physical 
and digital worlds and the 3D technologies shaping it. Produced by 
Autodesk, the event includes an expo featuring 3D scanners, drones, 
and robots from sponsors such as HP, Topcon, Artec, Skycatch, and 
Owlize.
www.real2015.com 

Becoming a Better Seller
Feb. 26, 2015, Scottsdale, Ariz.
April 9, 2015, San Francisco
June 18, 2015, Madison, Wis.
A one-day seminar specifically developed to help design and technical 
professionals in architecture, engineering, planning, and environmental 
firms become more comfortable dealing with clients and promoting the 
firm and its services.
https://zweiggroup.com/seminars/better_seller 

MARCH

Design-Build in Transportation
March 9-11, 2015, San Antonio, Texas
Nearly 900 key players and decision-makers from the private and 
public sectors will take part in educational programs and networking 
events at the world’s only event dedicated to enhancing the use and 
delivery of design-build in the transportation sector.
www.dbia.org/Conferences/transportation 

Design-Build for Water/Wastewater
March 11-13, 2015, San Antonio, Texas
Experts highlight best practices in design-build project delivery in the 
water/wastewater sector and merits of integrated project delivery to 
achieve exceptional project outcomes.
www.dbia.org/Conferences/water 

The Principals Academy 2.0
March 12-13, 2015, Houston
June 11-12, 2015, Seattle
The latest approaches to leading a successful professional service 
firm in this new economy, including an expanded focus on business 
development, strategic planning, and financial management.
https://zweiggroup.com/seminars/tpa 

Sustainable Water Management Conference
March 15-18, 2015, Portland Ore.
This American Water Works Association conference provides solutions 
for balancing the benefits of conservation with the costs, managing water 
resources, sustainable utilities and infrastructure, urban planning and 
design, energy efficiency, water conservation, stormwater, and reuse.
www.awwa.org/conferences-education/conferences/sustainable-
water-management.aspx 
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Send information about upcoming conferences, seminars, 
and exhibitions relevant to civil and structural engineering 
to Bob Drake at bdrake@zweiggroup.com.

NASTT’s No-Dig Show
March 15-19, 2015, Denver
Six tracks and 160 peer-reviewed, non-commercial presentations 
include case studies detailing environmentally friendly trenchless 
solutions and cost-saving opportunities for municipalities and utilities. 
Plus, more than 150 exhibits showcase trenchless products and services 
for repair, replacement, and installation of underground utilities.
www.nodigshow.com 

96th Annual AGC Convention
March 18-20, 2015, San Juan, Puerto Rico
The AGC Convention and Technology & Construction Solutions Expo 
provides an opportunity to see everything AGC can do for you and your 
business, as well as review your organization’s challenges in relation to 
fellow construction professionals and the industry.
http://meetings.agc.org/convention

Joint Rail Conference
March 23-26, 2015, San Jose, Calif.
Presentations on all aspects of freight and passenger railroad civil, 
mechanical, electrical, and systems engineering, as well as rail safety, 
planning, design, financing, operations, and management.
www.asmeconferences.org/JRC2015 

NASCC: The Steel Conference
March 25-27, 2015, Nashville, Tenn.
Provides a venue for structural engineers, steel fabricators, detailers, 
and erectors to learn about structural steel design and construction, to 
interact with peers, and to see the latest products for steel buildings 
and bridges. Features more than 100 technical sessions and nearly 200 
exhibitors.
https://www.aisc.org/content.aspx?id=37922

SPAR International
March 30-April 2, 2015, Houston
SPAR International is a platform-neutral conference and exhibition 
focused on end-to-end business and technology considerations for 
3D measurement and imaging for industrial facilities; engineering, 
architecture, and construction; forensics; and security.
www.sparpointgroup.com/international 

APRIL

ACI Convention and Exposition
April 12-16, 2015, Kansas City, Mo.
Attendees can participate in development of industry codes and 
standards, network with leading concrete professionals, and learn about 
the latest in concrete technology while fulfilling continuing education 
requirements.
www.concrete.org/Events/Conventions/CurrentConvention.aspx 

Geoprofessional Business Association Spring Conference
April 16-18, 2015, Miami
Optimizing performance for firms and clients: Innovation in practice.
www.geoprofessional.org 

Congress on the Future of Engineering Software
April 16-19, 2015, Scottsdale, Ariz.
Executives from design, engineering, architectural, development, and 
technology companies discuss the role engineering technology will 
play in the future survival and success of the business.
http://cofes.com 

APA National Planning Conference
April 18-21, 2015, Seattle
Conference sessions cover trends, tools, and best practices on the 
leading edge of planning; facilitated discussions explore topics of 
shared interest in informal, interactive discussions; and “Fast, Funny 
& Passionate Sessions” present quick and quirky takes on planning 
issues and projects; plus workshops and a Planning Expo.
https://conference.planning.org/conference 

Call 1.866.643.1010 and use code  
ADCSE or visit www.ClearSpan.com/
ADCSE and we'll send you a free gift.

• Engineered to meet wind and snow loads.
• Lower energy costs with natural lighting.
• Stay warmer in the winter…and cooler in the summer.
• One-stop shop offering all services in house.
• Buildings up to 300' wide.
• Low in cost per square foot.
• Easy to expand and relocate.

fabric structures

SPECIAL
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PROFILEcivil + structural engineer online

Diversions: 
Find your center
By Andy Sciarabba, P.E.

I was thrilled when I finally passed the Professional Engineer exam 
and added “P.E.” after my name, until I saw others around me adding 
more and more letters to their names. It was like a contest — or more 
like an addiction. I needed more. I wanted to be registered, certified, 
accredited, and published. Does the guy with the most toys win or the 
guy with the most letters after his name?

Project Profitability: six 
problems with weak or 
ineffectual project 
management systems
By Howard Birnberg, Association for Project Managers.

While no project management system is without flaws, the goal of design 
firm managers should be to minimize their impact. Unfortunately, the 
press of business in meeting client needs often results in necessary 
changes being pushed aside because it’s more expedient to continue 
operating as you always have. Eventually, these inefficiencies and 
weaknesses can result in reduced profits, poor client service, quality 
issues, and many other undesirable consequences.

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 JANUARY issue:

Find these web-exclusive articles with the January 2015 issue of 
Civil + Structural Engineer at www.cenews.com.
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On the rise

Arup named three new Arup Fellows in the Americas: Atila 
Zekioglu, P.E., S.E.; Fiona Cousins, P.E., CEng, LEED Fellow; and 
Chris Luebkeman, Ph.D. According to the firm, “the Arup fellow 
designation is a highly selective and life-long honorary title awarded 
to exceptional individuals considered role models with world-class 
vision and initiative.” Zekioglu, a structural engineer and principal 
in the Los Angeles office, has focused throughout his 30-year career 
on providing integrated building engineering ideas and cost-effective 
structural concepts and pioneering innovative seismic solutions for 
some of the firm’s most recognizable projects. Cousins is a mechanical 
engineer, sustainability consultant, and principal in Arup’s New York 
office. She has spent much of her career translating sustainable design 
concepts and goals, especially those related to energy, into practical 
programs of action. Luebkeman is the leader of Arup’s Global 
Foresight + Research + Innovation practice and works from Arup’s 
San Francisco office. His training as a geologist, structural engineer, 
and architect has led him to believe that successful design depends 
on deep curiosity, a great breadth of knowledge, and rigorous inquiry.

Arup also added three senior engineers in its Los Angeles office: 
Richard Prust, P.E., principal and geotechnical skills network leader; 
Saif Hussain, P.E., S.E., LEED AP, associate principal and senior 
structural engineer; and Robert Tomlinson, P.E., associate and senior 
mechanical engineer

Passero Associates’ Architecture Department hired Steven Trobe, RA, 
as senior project architect in Rochester, N.Y. He has more than 30 
years of architectural design expertise for various types of projects, 
including K-12, college and university, general construction, design-
build, and new and renovation projects. The firm also promoted 
David Cox, P.E., from project engineer to project manager in the 
Civil Engineering Department; Jess Sudol from engineering project 
manager to Civil Engineering Department manager; and Justin 
Vollenweider and James Boughtin from architectural designers to job 
captains in the Architecture Department.

Lynette Cardoch, Ph.D., LEED AP, joined HDR as national coastal 
resiliency director. Based in the Denver office, her responsibilities 
include leading the strategic development of HDR’s resiliency practice 
in the coastal zone. 

Donald H. Palmer, PG, joined Baxter & Woodman, Inc. as professional 
geologist in the firm’s transportation group. His expertise includes 
environmental site assessments, site remediation, groundwater 
evaluations, and field drilling programs for public- and private-sector 
clients.

Building Drops Inc. hired Soumel Loriga, P.E., as director of engineering 
to oversee the engineering department. Loriga has several years of 
experience as a structural engineer in various professional backgrounds.

Frank L. Cole, P.E., joined Dewberry as a project manager in the firm’s 
construction services branch. Based in Parsippany, N.J., he will be 
responsible for assigning and overseeing construction inspection project 
staffing, preparing technical proposals, conducting highway and bridge 
constructability reviews, work zone safety, and assisting the branch 
manager. Dewberry also hired Beth Smyre, P.E., as a senior planning 
engineer in the firm’s Raleigh, N.C., office. She has nearly 14 years of 
experience with the North Carolina Department of Transportation, where 
she served as a project manager for large-scale transportation projects. 
Kenneth Spahn, PMP, joined Dewberry as a market segment leader for 
ports and intermodal. Based in the Bloomfield, N.J., office, he will be 
responsible for providing technical support for employees and managing 
multidiscipline teams to deliver ports and intermodal projects around 
the region. Andrew Schueller, P.E., CFM, is now assistant transportation 
department manager in Dewberry’s New York City, office, responsible 
for managing transportation projects, mentoring junior staff, and 
overseeing business opportunities in the New York area.

JQ Infrastructure recruited Jerry W. Snead II, P.E., as an associate to support 
the company’s water and wastewater projects. He is past president of the 
American Water Works Association – North Central Texas Chapter. His 

Awards, promotions,   
and new hires

Atila Zekioglu, P.E., S.E. Richard Prust, P.E. Steven Trobe, RAFiona Cousins, P.E., 
CEng, LEED Fellow

Saif Hussain, P.E., 
S.E., LEED AP

Chris Luebkeman, Ph.D Robert Tomlinson, P.E.
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notable, recent projects are the Permian Basin Water 
Supply Program, the Southwest Pipeline Project for the 
Upper Trinity Regional Water District in Lewisville, 
and Tarrant Regional Water District’s Intake Pump 
Stations and Invasive Species Study.

Robert Sinn, P.E., S.E., F.ASCE, FIABSE, LEED AP BD+C, 
a principal and structural engineering practice leader 
at Thornton Tomasetti, was elected a Fellow of the 
American Concrete Institute. Sinn has more than 30 
years of experience in structural engineering analysis 
and design of tall and supertall towers worldwide.

Vidaris, Inc., announced that Peter Arbour, Associate 
AIA, joined the company as a senior consultant in 
Vidaris’ Wall/New Construction Department. He has 
more than 15 years of experience in curtain walls, 
skylight systems, lightweight structures, complex 
geometry, and advanced glass structures.

Colin Lupold, P.E., joined R. G. Miller Engineers, Inc., 
as project manager in the Transportation Department. 
His experience includes design and implementation 
of advanced timing techniques and accommodations 
for multi-modal road users to ensure safer and more 
efficient thoroughfares.  

Amy Waggoner stepped down as Indianapolis 
Mayor Greg Ballard’s deputy chief of staff to lead 
Lochgroup’s Central Indiana business development 
efforts. In her new role, she will coordinate with local 
clients in municipal and state government as well as 
in the private sector to plan, coordinate, and advocate 
for their infrastructure projects and help them secure 
funding.
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CH2M HILL hired Anthony (Tony) C. Ferruccio, P.E., GEC, as 
the new U.S. director for major transit and rail projects, and 
Mike Loehr, as the new Americas civil transit and rail practice 
lead. Ferruccio will serve as the primary point of contact for 
large-scale transit and rail projects supporting alternative 
project delivery, program management, and construction 
management across all regions of the U.S. Loehr will work 
with the largest transit agencies in the Americas on their 
critical infrastructure projects.

GeoDesign Inc. promoted Shawn P. Kelley, Ph.D., P.E., to senior 
associate. Kelley, a firm shareholder, will continue to provide 
project management and develop and serve new clients based 
in the firm’s Windsor, Vt., office, where he also manages the 
soil testing laboratory. He currently serves as ASCE Region 
1 Governor, representing civil engineers from New England, 
New York, New Jersey, and Puerto Rico.  

VHB welcomed Steve Anderson, GISP, as director of Geospatial 
and Innovative Solutions, based in the firm’s Wethersfield, 
Conn., office. He will work with service leaders and collaborate 
with GIS leaders across the organization to build an overall 
vision and direction for the use and application of GIS and 
related technologies while expanding VHB’s geospatial 
practice. Paul Yeargain, P.E., CFM, was promoted to managing 
director of VHB’s Central Florida office, where he oversees 
strategic development and management of transportation 
planning and engineering, planning and design, environmental, 
and land development service areas in the region. Yeargain 
also continues his role as leader of the Water Resources Team 
in Florida. The Airport Consultants Council (ACC) elected 
VHB Principal Carol Lurie, LEED AP, ENV SP, AICP, a nationally-
recognized leader in airport sustainability, as chair of the 2015 
ACC board of directors.
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 PROFILE

Sam Schwartz: 
URBAN transportation revolutionary
A love for cities and dedication to solving tough problems drives the founder of Sam Schwartz Engineering.
By Christina Zweig

Sam Schwartz Engineering employees celebrate some of their award-winning projects.

Established: 1995
Headquarters: New York
Size: 100+ employees in seven offices 
Ownership: Private
Website: www.samschwartz.com

Sam Schwartz Engineering
Primary Services: Traffic engineering; transportation 
planning; transportation demand management; urban 
planning and design; transit and rail services; public 
involvement; construction engineering and inspection; 
traffic safety and research; civil design; pedestrian and 
traffic management; stadiums, arenas, and special events

Sam Schwartz, P.E., president, CEO, and founder of Sam Schwartz 
Engineering, is a down-to-earth guy who truly loves his city — New 
York. He thrives in the face of challenges and adeptly navigates 

everything from traffic jams to huge infrastructure projects. Schwartz 
has contended with a number of ethically and emotionally trying 
situations, always emerging as a brave decision maker.  
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Schwartz was born to Polish immigrant parents in 1947 in Brownsville, 
Brooklyn, one of four children. Both of his parents had fled Poland 
between the world wars, and the family of six lived in two and a half 
rooms. As was the tradition, Schwartz’s first job was working in his 
family-owned grocery store/bodega. 

Though his parents had little or no education, the second generation of 
Schwartz’s went on to have many academic and career achievements. 
His first brother went to college for a year and then was drafted into 
the army. His second brother, Brian, 10 years his senior, who Schwartz 
often emulated, went to Cooper Union, a free private college, and 
eventually received a Ph.D. in physics from Brown University. At 
the time, his brother was the only person he knew who had a college 
degree, and Schwartz decided to follow in his footsteps and attend 
Brooklyn College to study physics.

Brian became a professor at MIT, and when Schwartz went to him 
to talk about graduate school, Schwartz was taken off-guard when 
his brother questioned him about why he wanted to be a physicist. 
“Suddenly, everything I thought I would do fell apart; [I] was just 
following a script of what my older brother did. So I was 20 years 
old and my brother says to me, ‘What do you want to do? What do 
you like?’ It was the roaring 60s and everyone was into activism and 
public betterment, so I said, ‘I like cities,’” said Schwartz, and thus 
he went on to study civil engineering.  

Schwartz graduated from the University of Pennsylvania with a M.S. 
in Civil Engineering. While studying civil engineering, Vukan Vuchic, 
Ph.D., proved to be an influential mentor. “He really opened my eyes to 
cities and what can be done with transportation. He taught me that the 
health and welfare of the city is integrally related to its transportation. 
Policies over the years have led to the huge decline of cities post-World 
War II until this most recent decade,” Schwartz said.  

When he was ready to enter the workforce, it was “probably the nadir 
of cities; New York was at a low point,” Schwartz said. This low 
point only increased Schwartz’s fascination and dedication to the 
city, and opened the door to many opportunities.  

Schwartz got a job as a junior engineer with the New York City 
Traffic Department in March 1971 and began to tirelessly work his 
way up through the ranks. In 1978, Ed Koch was elected mayor and 
Schwartz was discovered as being a “more enlightened engineer” due 
to his broad-based interests and ability to solve problems. Schwartz 
spent a lot of time on bold ways to reduce traffic, working with an 
old-time traffic engineer, Roy Cottam.

“When the transit strike happened in 1980, I was given over the reins 
to run the city for 11 days. Ten thousand cops reported to me, 300,000 
city workers, etc., all at age 32. After that, they named me traffic 
commissioner.” 

During this event, the word “gridlock” was released into the public 
lexicon. “A few of us had used the term grid and the grid-system 
locking up. Cottam and I had shared use of this term, but in 1980 I 
wrote the word down, without any idea that this was a word that would 
spread like wildfire. Around the third day of the strike, someone said 
[gridlock] and the press went wild with it.”  

“Gridlock” Sam was born, and even William Safire, the certifier 
of new words for The New York Times, called Schwartz about it. 
“Suddenly dictionaries and encyclopedias kept calling me and it’s 
stuck with me ever since,” he said.    

From 1982 to 1986, Schwartz served an extremely successful term as 
New York City’s Traffic Commissioner before going on to serve the 
next four years as the New York City Department of Transportation's 
chief engineer/first deputy commissioner.

In 1986, New York’s traffic department became part of the Department 
of Transportation. As corruption in the department was illuminated, 
many of Schwartz’s colleagues were arrested and removed from their 
previous positions. “I had the unfortunate experience of realizing that 
not only were they stealing money from the city, but they weren’t 
taking care of the city’s bridges,” Schwartz said.  

Sam Schwartz, P.E., is president, CEO, and founder of Sam Schwartz Engineering, 
a New York City-based traffic engineering, transportation planning, and civil 

engineering firm.
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When Schwartz started at his new position, the job was daunting: 
NYC’s bridges were literally falling apart. Pieces of a bridge deck 
had fallen into the water, once falling onto a ship and starting a fire. 
A huge slab of the West Side Highway fell to the ground, a portion 
of FDR Drive had collapsed killing a Brooklyn dentist, cables had 
snapped on the Brooklyn Bridge killing a Japanese tourist. Schwartz’s 
car was equipped with a siren and he spent a lot of time racing to bridge 
disasters. 

Schwartz faced scorn from merchants, commuters, and the mayor when 
he closed the Williamsburg Bridge between Manhattan and Brooklyn. 
His actions are widely recognized to have saved thousands of lives, 
though he faced heavy fallout. The move also landed him front and 
center on the national news, 60 minutes, 48 Hours, and many other 
media outlets. Suddenly, the state of roads and bridges became an issue 
in the 1988 presidential campaign, and people were finally starting to 
talk about infrastructure.  

“I closed 20 structures total because they were in such bad condition. 
It was a tough time, but we turned it around and I’m proud to say that 
the plan I put in place has resulted in NYC bridges being in their best 
shape since World War II,” Schwartz said.

After nearly 20 years with the New York City Department of 
Transportation, Schwartz moved from public service in 1990 to join 

Hayden-Wegman Consulting Engineers, Inc. as senior vice president 
in charge of transportation engineering, infrastructure, quality control, 
and planning.

In only his mid-30s, Schwartz served from 1982 to 1986 in a high-profile position as the 
New York City Traffic commissioner.
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In 1995, Schwartz decided to open his own company and rented a desk 
in an East Village architect friend’s office. Sam Schwartz Engineering 
has grown significantly and is now celebrating its 20th anniversary this 
summer.  

“Doing things in New York, you get a lot of attention, and I got a lot of 
it over the years, which helps drive clients to me in the first place, but 
that only gets your foot in the door and then you need to perform,” said 
Schwartz. His company continued to grow with Schwartz’s fortunate 
position as a professor at Cooper Union as a valuable resource.  

“Cooper Union produced some of the top engineers in the country. 
They are such hard workers. They were elite kids, and the quality 
of our work, along with the speed of our work and the fact that we 
always delivered within budget, began to get recognized.” 

Schwartz’s long history and relationship with the city and state 
agencies is another valuable asset. “It’s a huge bureaucracy, and 
knowing how to navigate this is worth a lot to clients. With those 
ingredients I’ve been fortunate to continue to attract such great 
talent. Getting into our company is like getting into an Ivy League 
university,” he said.  

Schwartz now does work all around the world and is known for his 
quality work and ability to get things done in difficult situations. 
Schwartz described his company’s role as often one of a “mediator” 
and has even worked on such difficult projects as the international 
bridge between Windsor, Canada, and Detroit, the I-35 bridge collapse 
in Minneapolis, and the Purple Line in Chevy Chase, Md.  
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Sam Schwartz displays old toll rates on a New York City bridge.
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As chief engineer/first deputy commissioner of the New York City Department of Transportation, Schwartz closed 20 structures 
because of their poor conditions, including the Williamsburg Bridge between Manhattan and Brooklyn.

Schwartz acted heroically again on the morning of Sept. 11, 2001, 
when he narrowly escaped the danger of the falling towers and 
quickly created and enacted a plan to get his 30 employees and his 
family to safety.  

Though he lost six colleagues in the tragedy, was without a home for 
two weeks, and had to move his office out of the evacuation zone, 
Schwartz set up a plan to keep his firm working so transportation 
could be rebuilt to his devastated World Trade Center neighborhood. 
In 2011, Schwartz received the Jerry Allen Courage in Leadership 
award from Zweig Group for his heroic efforts during this crisis. 

In 2008, company leaders decided to work toward becoming more 
national, and even though the economy tanked, they decided to plunge 
ahead anyway and opened offices in Washington, D.C., Chicago, and 
New Jersey. Today, the firm has offices in Tampa, Fla.; Washington, 
D.C.; Newark, N.J.; Los Angeles; Chicago (downtown); and Itasca, 
Ill. (Chicago suburb), in addition to its home office in New York City.  

One of Schwartz’s most fun projects has been building a street car 
in Aruba. On this project he has worked with members of Aruba’s 
government, including the prime minister and minister of Infrastructure. 
The project, which had its inaugural run in 2012, is a self-powered 
trolley that runs on battery power with no overhead wire. 

Schwartz has even done work in Korea in the demilitarized zone, 
coming up with a plan for transportation that would work if the two 
Koreas became unified. He has also worked in Pakistan, Russia, and 
Brazil.  

In addition to running his traffic and transportation planning and 
engineering firm, Sam Schwartz Engineering, Schwartz also operates 
a pedestrian traffic management business that currently employs 200 
people, mostly retired police officers.  

Today Schwartz says this era marks a return to vibrant cities. “I grew 
up in a rough time in Brooklyn and now Brooklyn is known all over 
the world. I like this Brooklyn. There are theaters, sports events, 
restaurants; TV shows are being filmed here.”  

Schwartz sees this “revolution in transportation” happening 
nationally, and he’s writing a book on the topic.  

“I enjoy tough problems that people come to me with. I like to see 
things get built,” Schwartz said.  

In addition to his busy work life, Schwartz is busy with his family 
and enjoying his role as a grandfather.  
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Over the years, we have seen major changes in the construction 
industry. In the 21st century, the focus for most projects is timely 
completion, under budget. New methods of construction, innovative 
materials, and software have allowed for increased efficiencies in 
design and construction.

In the high-stakes design and construction industry, it is essential 
that the best employees are selected for project teams. In the past, 
civil engineers have been utilized as project managers, construction 
managers, project engineers, estimators, surveyors, and a whole host of 
other job titles. The question to consider is: Does the civil engineering 
graduate have the skill set (education) that best fits these roles or will 
additional on-the-job training be required?

The purpose of this article is to provide information on degree programs in 
civil engineering technology (CET) and how CET graduates may be better 
suited than a civil engineering (CE) graduate for certain jobs. CET and CE 
programs at different universities have some variation in required courses.

It is important to note that CET and CE degrees are both important and 
play a vital role in the design and construction industry. This article 
only seeks to explain how certain areas of design and construction may 
be better suited for a CET graduate.

History of engineering technology
Prior to the 1950s, engineering education was more practical or applied. 
In the 1950s and 1960s, engineering degrees were more theoretical or 

Firms in focus

Right roles
Should you hire a civil engineering or civil engineering 
technology graduate?
By Brian Giltner, P.E., S.E.

Figure 1: Civil engineering technology versus civil engineering degree. 
Figure developed by ASME; modified to fit CET/CE job descriptions
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research oriented. This demand for theoretical/research-based degrees 
was driven largely by the space race, which created a void for engineers 
with applied technology or experience.

To fill this significant gap, the engineering technology degree was 
developed. The first engineering technology degrees were two-year 
programs, and some were later transformed to a four-year degree. This 
new four-year degree more closely resembled an engineering degree 
prior to the 1950s. Today, CET programs can be accredited through the 
American Board for Engineering and Technology (ABET), which has 
an established minimum standard that must be met to be considered an 
appropriate engineering technology program. 

This paper only focuses on the four-year engineering technology and 
engineering degrees that are ABET accredited.

The facts
Most CET and CE education programs are similar, with several areas 
of education that overlap. For example, basic surveying courses, 
soil mechanics, construction materials, concrete and/or steel design, 
transportation class, and engineering economics are common to each 
discipline.

However, there are areas where the programs diverge. CE students 
are required to take four semesters of calculus, while CET students 
normally only take one or two semesters. Similarly, CE students must 
take calculus-based physics, while CET students normally take non-
calculus-based.

For those of us who have civil engineering degrees and have worked 
in industry, how many times have you used calculus on the job? In my 
more than 24 years of experience, I was never required to use calculus 
to solve a design or construction problem. I must confess that I did use 
calculus to solve a problem just to irritate my supervisor. It worked!

We have to keep in mind that the “real world” in which most of us 
work is application based and not theory. Therefore, calculus is not 
required. Engineers have to understand the theory to a point so that it 
can be applied appropriately.

One of the strong points of an engineering technology degree is the 
practical, “hands-on” approach used in the classroom. Real-world 
problems and designs are brought into the classroom to be analyzed. 
Another advantage is the ability to take students into the field to see 
firsthand what they are learning and how it is put into a real-world 
context. Most CET programs require an internship, working in the 
area of their degree, which provides additional experience prior to 
graduation.

Unlike their CE counterparts, CET programs normally require 
classes in estimating, scheduling, and accounting, which is essential 
for project management in the construction industry. This can place 
the CE graduate at a disadvantage when he or she is tasked with the 

responsibility to deliver their first project on time and under budget for 
their new employer.

One issue that affects the engineering technology graduate is the 
ability to obtain professional engineering (P.E.) licensure. Several 
states do not allow CET graduates to sit for the PE exam. The National 
Society of Professional Engineers (NSPE) has an excellent article on 
its website — “Alternate Pathways to the PE: How States Vary in Their 
Engineering Education Licensure Requirements.” The article notes 
that 30 out of 50 states will allow CET graduates (from ABET-TAC 
accredited programs) to sit for the PE exam.

Examples
Following are a couple of examples of how CET graduates have been 
integrated into traditional CE positions.

A company I worked for recently hired a CET graduate to fill a position 
for which they would have originally only considered CE graduates. 
The position entails inspection/construction monitoring, estimating, 
layout work, preliminary design, CAD drafting, coordination with 
clients, and presenting at meetings. For this particular situation, the 
CET graduate has worked out exceptionally well since it touches on all 
areas of his college education.

Another company I worked for years ago hired a CET graduate to do 
CAD drafting (this is where many of CET graduates get pigeon holed). 
After a year or so, the company realized that he had more ability than 
they had given him credit. They started training him and saw that he 
was able to do design work as well as the CE graduates. He has since 
been promoted to heading up a small design group.

Conclusion
While there are similarities between CET and CE degrees, there are 
also noticeable differences. Each degree is important to the growth, 
health, and welfare of our industry. The question is, which degree is 
best suited for which job?

CET graduates, based on their application-driven course programming, 
are better suited as estimators, project managers, project engineers, 
inspectors, QA/QC, surveying, and testing. Figure 1 presents a simple 
explanation of the areas where CET and CE graduates will be a better 
fit in the workforce. The area in green in Figure 1 is a common area, 
where either a CET or CE graduate can be utilized.

Don’t get stuck in the rut of “this is what we have always done.” Take 
a look at the job description and then see if a CET graduate would 
be better suited for the position than a CE graduate. The success of 
your organization depends on the people in it, so take the time to 
thoughtfully consider who you hire.

BRIAN GILTNER, P.E., S.E., is a lecturer in the Institute of Engineering at Murray 
State University. He practiced civil and structural engineering for 24 years 
before returning to the classroom to teach. He can be contacted at bgiltner1@
murraystate.edu.
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The $487.7 million, 7.2-mile, three-interchange first segment of 
the new InterCounty Connector (ICC/Route 200) is a long-awaited, 
tolled, six-lane freeway connecting Montgomery and Prince George’s 
counties, Md. The Maryland Transportation Authority (MDTA) 
is the project’s owner and operator. The Maryland State Highway 
Administration (MDSHA) acted as MDTA’s representative, managing 
the project’s planning, environmental approvals, design, procurement, 
and construction administration. 

The construction joint venture leading the design-build project, 
Intercounty Constructors (IC), comprised Granite Construction 
Company, Corman Construction, Inc., and G.A. & F.C. Wagman, Inc. 
The designers were a joint venture of Parsons Transportation Group, Inc. 
and Jacobs Civil, Inc. When putting the proposal together, the designers 
brought Schnabel Engineering, Inc. on board to provide geotechnical 
services. Granite and Parsons both had experience with Schnabel, a well-
established organization in the mid-Atlantic region and beyond.

According to Chad Mayers, the geotechnical lead for the project’s 
construction phase, the most significant risks associated with 
geotechnical engineering lie in the fact that geotechnical engineers 
have to deal with subsurface issues that are hidden by earth, rock, 
water, and time. They sample the subsurface sparingly and use visual 
and laboratory test findings, as well as their own experience in the 
geographical area, to infer the subsurface composition. Based on that, 
they develop what could be called, for lack of a better description, 
“confirmation-dependent” recommendations for construction design. 

The two men credited with creating geotechnical engineering — 
Karl von Terzaghi and Ralph Peck — promoted what they called 
“the observational method,” which geotechnical engineers use to 
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Uncovering 
hidden issues
Get the biggest bang for your geotechnical buck.
By Lucas Peterson

The $487.7 million, 7.2-mile, three-interchange first segment of the InterCounty Connector is a tolled, six-lane 
freeway connecting Montgomery and Prince George’s counties, Md. Photo: Stewart Bros. Photographers

Ongoing involvement by the geotechnical engineer averted many potentially costly 
subsurface issues.
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help minimize the time and cost of a geotechnical engineering study. 
Applying the observational method, geotechnical engineers take 
relatively few samples, but then they and their representatives observe 
the earthwork onsite to confirm that the assumed conditions actually 
exist. When they do, the confirmation-dependent recommendations 
become the final recommendations. When they do not — which is a 
somewhat frequent occurrence — the geotechnical engineers modify 
the recommendations as needed, and then they become final.

Granite Construction Company likes the observational method, but 
usually goes a few steps further. We’ve found that we get maximum 
value by retaining a quality-focused firm and then working with that 
firm from project start to finish. Most of the unanticipated conditions 
that have to be dealt with during a construction project stem from 
underground conditions that we don’t realize exist until we discover 
them. By having geotechnical experts at the ready and up-to-date on 
project developments and personalities, we can deal quickly with the 
unanticipated, which also results in the least possible cost.
 
Subsurface issues are the most common source of construction 
industry delays, change orders, disputes, and professional liability 
claims. “It’s far more of a people issue than a technical issue,” 
Mayers said. “We know how to confront the risks involved, but all 
too many clients want to do things as cheaply as they can. They just 
don’t seem to ‘get it’ that short-term cheap so very often winds up 
as long-term expensive. And then, when the molehill isn’t caught 
and erupts into a mountain, the finger pointing begins. The design-
build team created for this project didn’t have that problem, despite a 
variety of complexities to deal with.”

Considering only the lowest bidder for geotechnical services creates 
some of the biggest risks of all, because the client winds up focusing 
on spending as little as possible while the geotechnical firm focuses 
on making a reasonable profit despite the low bid. By retaining a firm 
based on quality, and hammering out reasonable scopes and fees, both 
sides come together to focus on doing the work as well as possible. 

For the ICC project, Schnabel worked first with the designers, mutually 
developing a somewhat extensive scope of service that provided 
reasonably solid information about subsurface conditions. These 
included high-moisture content, moisture-sensitive, fine-grained 

“trouble” soils. Schnabel was also involved in development of several 
important alternative technical concepts (ATCs) that allowed IC to 
submit an attractive price. 

We engaged Schnabel for the construction phase of the project to do 
more or less what Terzaghi and Peck had recommended: Schnabel was 
onsite to evaluate the earthwork and, when something unanticipated 
arose, to give us a work-around, saving time and money. Of really 
critical importance, though, was dealing with the trouble soils. IC had 
to place compacted-fill soils year-round to meet the aggressive project 
schedule. Extensive delays would have occurred if the trouble soils had 
to be moisture-conditioned to meet the state’s standard specification. 

MDTA and MDSHA had experience working with Schnabel and 
respected the technical competence and personal integrity of Schnabel 
personnel. Schnabel performed a great deal of analysis to support its 
alternative and then explained the situation to state personnel, who 
– as we – did not want delays. Once they heard what Schnabel had 
to say and reviewed the results of Schnabel’s analysis, they endorsed 
Schnabel’s approach and altered the state’s specifications to increase 
the allowable moisture range. This allowed IC to place the compacted-
fill soils at a faster rate, especially during wetter times of the year, 
when moisture conditioning was not possible. 

Schnabel’s ongoing, in-depth involvement also allowed the firm to offer 
suggestions for “a better way,” as when it helped develop an alternative 
embankment configuration that the state approved. It included a core 
of compacted-fill soils placed without a moisture requirement. This 
allowed IC to quickly place a significant amount of fill at the project’s 
eastern terminus. 

The project was not trouble-free, but for a project of this size, with 
all the subsurface issues to contend with, it went extraordinarily 
smoothly. Schnabel was there throughout, informed and at the ready. 
We didn’t have to bring in “newbies” for every new condition, explain 
the situation, and perform close oversight. Selecting an outstanding 
firm that is willing to serve for a reasonable fee and engaging it from 
project start (2008, in this instance) to project finish (2010) averted 
many costly problems.

LUCAS PETERSON is a project engineer for Granite Construction Company.

Workers place backfill for MSE wall construction at the MD-200 and I-370 interchange. Geotechnical investigations identified areas of unsuitable soil requiring undercut 
operations.
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Dense urbanization and increasing transportation needs of people and 
goods are resulting in a growing need for noise and vibration isolation 
strategies in buildings. Trains, subways, and cars are the primary causes 
of noise vibration. In addition, more demanding requirements for 
prestige and premium-priced buildings are driving the need for higher 
performance specifications, not only for specialist buildings such as 
concert venues, but also for commercial and residential buildings.

Noise and vibration isolation bearings installed within the base and body 
of a building are a key way to dramatically reduce the effects of ground 
vibration, a primary cause of noise in buildings. However, the industry 
is currently lacking in specification guidance for these products, as the 
British Standard (BS 6177:1982) was withdrawn in August 2013. As a 
result, there is now an absence of regulations in this area. 

To meet the needs of the industry in these times of development, 
sufficient standards must be reinstated to define exact specification 
parameters so that only the highest performance bearings are used. The 
rate of deflection, one parameter that isn’t always considered in bearing 
designs, can be significantly affected by the varying weight distribution 
of a building and impact bearing performance.

Changing infrastructure
As urbanization and resulting infrastructure continue to grow, 
construction environments are becoming more complex to build in, 
not just in terms of space, access, or proximity, but also in the effects 
this growth has on building behavior. Specifically, vibration caused by 
traffic and railways transfers directly through a building’s structure, 
causing noise discomfort throughout. 

Therefore, building designs have to incorporate strategies that meet the 
change in demands from the environment; isolation bearings are one 
example of this. 

Vibration that passes through the ground and into a building is called 
a forcing frequency. This vibration takes advantage of any surface, be 
it a wall or a cupboard, effectively turning it into a speaker to amplify 
sound. There are specified acceptable levels of disturbance dependent 
on the function of the building to ensure that occupant comfort is 
unaffected and machinery or apparatus works as it should.

Guidance for reducing 

ground vibration 
Don’t deflect the important details of isolation bearing specification.
By Ashley Haines

The rate of deflection, one parameter that isn’t always considered in bearing designs, can be significantly 
affected by the varying weight distribution of a building and impact bearing performance.
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There are many types of vibration isolation bearings, built to different 
specification requirements. Unfortunately, there are also products on the 
market that are not meeting simple and important performance ideals.

Call for guidance
The industry took guidance from BS 6177:1982 — albeit the standard 
was more than 30 years old — until it was withdrawn last year. The 
regulation, “Guide to selection and use of elastomeric bearings for 
vibration isolation of buildings,” included design considerations, 
acceptable level of disturbance, type of bearings, testing, and 
identification of bearings. One factor that it covered, though not in 
prescriptive detail, was bearing deflection.

The regulation stated that bearings are often installed at an early stage 
of construction and deflect progressively as the weight of the structure 
comes on to them gradually. The overall static deflection of a bearing 
is always significant (sometimes amounting to 20 mm or more), so it is 
important that the distribution of weight both during and after construction 
be understood appropriately, and due allowance made for changes in the 
relative levels of any adjacent unmounted parts of the structure. 

Where individual bearings or mounting systems are incorporated at 
significantly different levels, precautions should be taken to ensure that 
loading is imposed on both the bearings and the structure in a manner 
that does not introduce unacceptable stresses. Allowance also should 
be made for any additional deflections that may occur due to creep or 
as a result of wind loading during the life of a bearing. 

However, the British Standard failed to go into detail about the bearing’s 
performance when placed under stress, leaving the industry to decipher 
it in a vacuum, sometimes with negative consequences.

Ideal bearing specification 
All buildings and structures are subjected to ground vibration, or forcing 
frequencies, which cannot be stopped, but can be manipulated. The 
amount of vibration coming into a building can be controlled, but a full 
understanding of the right processes is required to do this efficiently.

First, an acoustic consultant will assess the site where the building is to be 
constructed to establish the forcing frequency. The bearing manufacturer 
must then use this information to ensure that the natural frequency at which 
the building on its bearings vibrates is at just the right level. This has to be 
considerably less than the forcing frequency, making the ratio between the 
two as great as possible. As an absolute minimum, the ratio must be no less 
than (√2)/1.41; otherwise the bearing will amplify the vibration.

Ideally, the ratio should be 3.0. This gives a transmissibility of 0.1, 
meaning that 90 percent of the vibrations are detuned. So for a forcing 
frequency of 30 hz coming through the ground, a natural frequency of 
10 hz is what we should aim for.

Bearing deflection must be controlled to achieve the desired natural 
frequency. Deflection is the distance by which the bearing is compressed 
by the weight of the building, controlled by specifying precisely the 
right positioning of the bearing and its stiffness.

However, this is not a value that can be broadly applied to every bearing 
installed, as the mass of the building differs, meaning that bearings 
can be placed under different strains depending on their location in the 
structure. Each bearing must be assessed on the strain that will be upon 
it to ensure that they all deflect equally.

It is essential to test each bearing to verify its stiffness characteristics and 
structural integrity. Once installed, it cannot easily be replaced or rectified.

Raising the standards
Once the performance requirements and desired deflection values for 
the bearings have been established, the bearing design can be tweaked 
to suit. A rubber bearing designed with steel shim plates inserted 
within it will give it structure and strength. This design allows the 
manufacturer to tune the block of rubber and influence its behavior so 
the performance can be predicted and the calculations met.

It is only as a result of these processes and techniques that an isolation 
bearing will respond the way it is required to in situ. And it is this 
sophistication that enables experienced manufacturers to provide rubber 
bearings that perform to an optimum and competitive level every time.

Our environment will continue to evolve and develop. Couple that with 
more stringent regulations in the construction industry, and building 
designs must become even more sophisticated. The nature of our 
infrastructure is that it is built to last, so we cannot allow substandard 
products and techniques to take hold.

The issue of ground vibrations certainly won’t disappear; and given 
that an installed bearing is extremely difficult to refurbish or replace, it 
is vital that the industry gets this right the first time. The specification 
of bearings should not be feared, as the scientific principles are simple 
enough. A reinstated, valuable guidance that details this will guarantee 
best practice among manufacturers and assurance for architects, 
contractors, and building owners.

It is essential to test each bearing to verify its stiffness characteristics and 
structural integrity. Once installed, it cannot easily be replaced or rectified.

ASHLEY HAINES is a design manager with Trelleborg Engineered Products  
www.trelleborg.com. 
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An elevation of a Revit BIM model (left) with corresponding ETABS analysis model (right) showing the displaced shape 
under seismic loading. Images courtesy of Structural Focus

The science and implementation of earthquake engineering is 
constantly evolving. As building fortification demands have increased 
due to recent seismic incidents in areas such as San Francisco, Mexico, 
and Chile, engineers are being warned to design more earthquake-
resistant buildings using today’s performance-based design methods. 
Alternative technologies such as building information modeling 
(BIM), analysis methods, and software are providing engineers with 
the necessary tools to construct buildings that have a lower risk of 
earthquake-induced loss.

Seismic analysis methods
Seismic analysis is the calculation of the response of a building 
structure to earthquakes. It is part of the process of structural design 
in regions where earthquakes are prevalent. Structural engineers can 
perform seismic analysis so that structures are built to resist seismic 
events, thereby protecting the structures and their occupants.

Fortifying buildings to resist earthquake forces has been regulated 
in the U.S. since the 1933 passage of California’s Field and Riley 
Acts. Early codes prescribed accounting for a percentage of a 
building’s mass as lateral shear forces acting on the base of the 
structure. In modern times, elastic design analysis, as described in 
the International Building Code (IBC), utilizes force levels obtained 

from the Design Response Spectrum (DRS). This design method has 
been used successfully for lower-risk buildings. A more exacting 
modern approach for high-risk construction is based on a static non-
linear, also known as dynamic analysis, of the building. This could 
include pushover analysis to provide a more accurate representation 
of the building’s likely performance during a seismic event.

BIM and seismic analysis
In its current state, BIM software does not have the capability to account 
for so many different methods of fortification analysis without finessing 
a model through many pieces of software or custom API programming, 
which can be a cumbersome task. Design models used for construction 
documents must be passed from a BIM model to an analysis model. 
Even when this is done through a single company’s software suite, 
disconnects occur between BIM and analysis models while round 
tripping results. When attempting to use third-party analysis software, 
this disconnect can be even greater. Despite this, BIM models are still 
beneficial for building fortification in a number of ways: 

Seismic retrofitting — BIM is especially useful for infrastructure 
when working with reality capture technology, whether via point 
cloud information (laser scanning capture) or photogrammetry (photo 
to 3D model). It is impressive to see how through the use of unmanned 

Seismic performance

analysis and BIM
Enhanced collaboration needed between modeling and analysis 
software to achieve true performance-based earthquake engineering.
By Leo Salcé, Int Assoc AIA, LEED AP, and Joshua Gionfriddo, E.I.T.
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aerial vehicles (UAV) and an HD camera such as the GoPro we can 
render extremely accurate as-built 3D models of an existing building 
or structure. With the ability to create highly detailed 3D structural 
models of roads, bridges, tunnels, and any urban infrastructure 
element, seismic events and their impacts can be simulated. 

BIM and code — BIM ensures that all seismic requirements are 
incorporated, eliminating the need for design modifications as the 
work in the field evolves. 3D views are especially critical when 
complying with seismic specifications, such as a regulation calling 
for a 2-inch space between pipes or ducts to prevent damage in the 
event of an earthquake. Basically, any hanger or brace can be modeled, 
penetrations and sleeves can be identified, and code validation can be 
established based on the BIM tool used. More tools are offering access 
to their APIs to further automate tasks or develop custom plugins that 
will streamline the code compliance checking. 

Design coordination — A BIM approach can also improve systems 
design, supporting early discovery of potential problems in how these 
systems interact during the design-build stages. Visualization also 
often greatly speeds up the design coordination process.

Alternative techniques
As of late, lateral systems such as Eccentric Braced Frames and Special 
Concentric Braced Frames are being replaced with higher performing 
systems, such as Buckling Resistant Braced Frames (BRBFs), which 
can deliver more predictable and resilient performance during seismic 
events. Universities such as Stanford now require designs that go 
beyond building codes and recommend structural designers use BRBFs 
for all capital improvement projects. 

An alternative to building strong enough structures to resist all 
foreseeable earthquake forces is to attempt to reduce lateral forces 
imparted on the structure. Wave dampening techniques reduce a 
building’s sway to protect the structure during seismic events. These 
systems can include roller bearings or base isolators that impart 
friction and provide resistance to sway and change the frequency of 
the vibration. 

More complex designs, such as Tuned Mass Dampers (TMD), consist 
of a large weight suspended high in the building to reduce the amplitude 
of the vibration waves in lateral loading conditions. These protect from 
both seismic and wind loadings and are found in some of the world’s 
tallest buildings. All of these modern structural systems require intense 
analysis methods to guarantee safety of built structures. 

Software methodologies
A number of software solutions in the market today allow engineers 
to leverage a 3D model for seismic analysis and simulation. Some 

applications allow analysis of the structure through a continuum and 
discrete stages of loading, including seismic events with some of the 
following methods:

• Applied Element Method tracks structural collapse behavior through 
the different stages of loading, including reinforcement yielding, crack 
initiation and propagation in tension-weak materials, etc. With this 
approach, engineers can analyze not only buildings but all structures, 
including bridges, stadiums, cranes, and pipelines. 

• Equivalent Lateral Force method is an alternative simplified approach for 
determining distribution of seismic-based shear force on the height of 
regular, multistory buildings. 

Conclusion
With new versions of software and better integration of analytical 
applications, BIM will eventually provide engineers with all the 
tools necessary to construct building-specific data that is needed to 
define what kind of damage can result from an earthquake. Today’s 
limitations in the way building seismic analysis is performed 
will continue to improve with the rapid evolution of current BIM 
software, and we can expect to see additional support for integration 
of advanced analytical applications such as RISA, RAM, and ETABS 
in the near future.

As the construction industry continues to adopt BIM, the cost-savings 
benefit is undeniable. However, for designers, namely structural 
designers, to fully release the benefits of BIM, collaboration between 
modeling and analysis software must be enhanced. Additionally, 
new sets of tools for the evaluation of complex buildings under both 
static and dynamic loading will need to be developed to protect from 
the next seismic event. The ability to analyze discrete members, 
entire buildings, and individual connections within a single analysis 
package will increase the productivity of engineers. Finally, as 
the industry progresses into the next decade, having the ability to 
perform all of this analysis from within a single BIM model will 
become the new norm and will enable true performance-based 
earthquake engineering.

JOSHUA GIONFRIDDO, E.I.T., a structural engineer and solutions specialist for 
Microdesk, Inc., specializes in providing BIM training, implementation, and 
consulting services to structural engineering clients throughout the nation. He 
can be reached at jgionfriddo@microdesk.com. LEO SALCÉ, INT ASSOC AIA, LEED 
AP, is the director of consulting services for the West Coast for Microdesk. He 
specializes in BIM technology implementation for architecture and engineering 
firms both nationally and internationally. He has more than 13 years of experi-
ence in building design and CAD and BIM management. He can be reached at 
lsalce@microdesk.com.
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Progress of two new higher education housing renovation and redesign 
projects is gaining momentum in the South, leading to development of 
quality campus life for students and new forms of multi-purpose, mixed-
use centers of living and learning. The projects include renovation of 
the historic Glenn and Towers Residence Halls at the Georgia Institute 
of Technology in Atlanta, and a comprehensive redesign of Clemson 
University’s Core Campus Precinct in Clemson, S.C. 

Both universities selected the team of Stevens & Wilkinson, a full-
service architecture, engineering, and interior design firm based 
in Atlanta and Columbia, S.C., and VMDO Architects, based in 
Charlottesville, Va., to serve as architects, interior designers, and 
building engineers for the projects.

Revitalizing 1940s residence halls
Stevens & Wilkinson and VMDO Architects’ collaboration is leading 
to a comprehensive renovation of the Glenn and Towers Residence 
Halls at Georgia Tech. The team will replace all building infrastructure 

systems, make the facilities accessible to the disabled, increase the 
number of beds, and provide new student amenities. 

A new 8,400-square-foot addition will connect the two residences, 
fulfilling the original 1940 master plan, and feature a fitness center, 
multipurpose meeting room, classroom, and small group study rooms. 
The Commons Building will promote community for first-year 
students and provide the Department of Housing a centralized space 
for programs. 

The renovation scope includes incorporating new elevators, converting 
existing open attic spaces into two new residential floors, replacing 
slate roofs, and incorporating historically accurate windows. While 616 
students will live in the residences and make use of the new restrooms, 
laundry facilities, and expanded study and social lounges on each floor, 
the new amenities offered in the Commons Building are available to all 
Georgia Tech students.

The new 8,400-square-foot Commons Building will connect the Glenn and Towers 
residence halls, fulfilling the original 1940 master plan, and feature a fitness 

center, multipurpose meeting room, classroom, and small group study rooms.

Campus life upgrades
Two higher education architecture and engineering projects shape student 
living and learning in new ways.
By Ashby Gressette, AIA, and Ron Stang, AIA, LEED AP
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Exterior grounds will also be redesigned to create new outdoor spaces 
for recreation and entertainment as well as a new accessible route 
through the sector of campus where the residences are located. 

The three-year, 125,000-square-foot project is on track to achieve 
LEED Gold certification from the U.S. Green Building Council. 

“Given the high importance of on-campus housing at Georgia Tech, we 
worked collaboratively with the university to make sure the redesigned 
residences were in keeping with the campus’ existing enriched student 
living accommodations,” said Todd Dolson, associate with Stevens & 
Wilkinson. “The renovation of the halls sets the stage for establishment 
of enriched student living accommodations that are in keeping with the 
high level of standards for which Georgia Tech is known.” 

Renovation statistics include 63,259 square feet of floor space and four 
stories at Glenn Hall, 53,116 square feet and three stories at Towers 
Hall, and 8,400 square feet at the New East Campus Commons. The 
Glenn and Towers renovation is targeted for completion in 2015. 

In order to provide an accessible route to the project, the new Commons 
Building had to connect the two historic residence halls below their 
existing basement levels. The design team also used these points 

of connection as the location of new elevators, allowing the same 
demolition efforts to accomplish both objectives at once. 

These areas of the residence halls had to be underpinned, strengthened, 
and supported while demolition and excavation activities occurred 
underneath. To accommodate the elevator clearances and lower level 
Commons Building connection, the excavation went a full story below 
the existing 70-year-old foundations and incorporated existing concrete 
masonry and timber structural elements. 

New deep foundations of micro piles and push piers were used 
with interconnected shallow foundations to allow for the sequenced 
demolition and build-back. The result is a hidden, continuous 
connection between the historic residences and integrated state-of-the-
art elevators connecting all floors, including the attic. Each phase of 
the project honored and preserved these important buildings’ historic 
character. 

The Stevens & Wilkinson design team supported Georgia Tech’s 
sustainability initiative by reusing two existing historic campus 
buildings and implementing new sustainable features that help reduce 
the campus’ carbon footprint, improving quality of life for students and 
bolstering campus identity. 

The Commons Building will promote community for first-year students and provide 
the Department of Housing a centralized space for programs.
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A new irrigation system utilizes a 20,000-gallon cistern of collected rain 
water to support the new outdoor recreation and social areas between 
the residence halls. Heat is captured from hot shower water drain 
piping to preheat cold water, to be heated elsewhere in the building. 
The project implements a variety of aggressive energy- and water-use 
reduction techniques. These include landscape irrigation, low-flow 
shower heads and faucets, highly efficient mechanical equipment, and 
LED light fixtures. Operable windows and fresh air ventilation have 
been reintroduced throughout the buildings.

The Glenn and Towers site renovations are intended to provide enhanced 
social spaces at a range of scales utilizing a palette of materials and 
detailing that reinforces the standards of the Georgia Tech landscape 
master plan. With the new Commons Building forming an edge at 
the north end, the project creates one consolidated central quad space 
anchored by the historic Brittain Dining Hall by eliminating intrusive 
paths and walls that previously segmented the space. 

This broad, flexible collegiate lawn is defined by a perimeter path and 
an active, shaded edge with generous opportunities for seating and 
secondary gathering spaces in a zone of native plantings. Large grills, 
patios, and plazas are included in the quad lawn, which foster the first-
year experience by creating a sense of community.

Reimagining a campus core 
The Clemson University Core Campus Housing project is an ongoing 
venture that follows a 2002 Campus Master Plan decision to demolish and 
replace three major buildings in the middle of the university’s campus, a 
quest to fundamentally reimagine its entire Core Campus Precinct. 

As part of the Campus Master Plan, a study was conducted to answer 
the question, “How might forward-looking approaches to housing, 

academic, dining, and student life programs be combined into an intense, 
innovative, and dynamic mixed-use center for Clemson University?” 

To resolve the question, the design team of Stevens & Wilkinson, in 
association with VMDO Architects and Sasaki Associates, sought to 
develop a clear and engaging vision for the precinct’s evolution. The 
design team was also challenged to create an identity that would build on 
the defining qualities of the university. To that end, program goals included 
strengthening its community ties and creating an intellectual, campus-wide 
dialogue to increase collaboration among students, faculty, and staff.   

To successfully implement a creative solution addressing challenges 
in program density, context, and civil design, the Stevens & Wilkinson 
team developed an inventive solution achieving each of the program’s 
overarching goals and design principles. 

“As a team, we have been working on this project for a number of 
years,” said Bill Fleming, AIA, vice president and senior architect with 
Stevens & Wilkinson. “Like most complex projects, we creatively 
address challenges as they are encountered.” 

One such task involved unearthing 60 years’ worth of undocumented 
underground utilities that, upon further investigation, spanned the 
entire site of the project. “While this type of discovery is probably not 
unusual to campus planning, as a design team we needed to implement 
a plan that would safely consolidate the building’s main lines, including 
steam, water, sewer, and electrical, by placing them in a more logical 
area,” Fleming said.

Even though the available land highly restricts routing, the design team 
was able to work with in-house civil engineers to successfully move 
the lines to place them around the perimeter of the new building. 

Because Stevens & Wilkinson was tasked with creating a dense program of 700 beds and 1,200 dining 
seats in an extremely tight site, the new building at Clemson highlights a design that is urban in nature.
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Featuring more than 200,000 gross square feet of new construction, the 
new Core Campus Housing and Dining mixed-use development contains 
a number of design elements unlike those currently found on campus. 

Because the firm was tasked with creating a dense program of 700 
beds and 1,200 dining seats in an extremely tight site, the new building 
highlights a design that is urban in nature. By respecting the scale of the 
university’s neighboring dorms and limiting the residential towers to six 
floors, a new thoroughfare, connecting to other residential zones, was 
implemented to create better pedestrian movement throughout campus. 

“The design fits very well with the Campus Master Plan and has 
embellished it in ways we could never have otherwise articulated,” said 
Gerald Vander May, director, campus planning for Clemson University. 
“The program was very challenging, but through innovative problem 
solving and tireless interaction, the design team has taken the complex 
goals of the university and fashioned a vision that has truly taken root 
among everyone at the university.” 

Precinct study goals and design principles included the following:
• providing a clear and engaging vision for the Core Precinct to make a 

lasting and enduring contribution to the campus; 
• increasing focus on collaboration; 
• seeking and cultivating areas where campus activities overlap; 
• strengthening the sense of community and increasing diversity; 
• respecting cultural and historic resources; and 
• promoting campus-wide interaction. 

The architecture, engineering, and landscape design services provided 
by the Stevens & Wilkinson team involves 179,000 residential square 
feet, 76,000 dining square feet, and 5,000 academic square feet, 
resulting in 260,000 gross square feet of new construction and 700 
beds. Working in concert with Whiting Turner Construction, the new 
$80 million Clemson University Core Campus Housing and Dining 
project is scheduled for completion in fall 2016.

ASHBY GRESSETTE, AIA, is president of Stevens & Wilkinson, and RON STANG, AIA, 
LEED AP, is chairman of Stevens & Wilkinson (http://stevens-wilkinson.com). 

The Clemson University Core Campus Housing and Dining project respects the scale of 
the university’s neighboring dorms and limits the residential towers to six floors.
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Wind turbines across the globe are being made taller to capture more 
energy from the stronger winds that blow at greater heights. But it’s not 
easy, or sometimes even economically feasible, to build taller towers, 
with shipping constraints on tower diameters and the expense involved 
in construction.

Now, Keystone Tower Systems — co-founded by Massachusetts 
Institute of Technology graduates Eric Smith and Rosalind Takata, 
and Alexander Slocum, the Pappalardo Professor of Mechanical 

Engineering at MIT — is developing a system that adapts a traditional 
pipe-making technology to churn out wind turbines on location, at 
wind farms, making taller towers more economically feasible. 

Keystone’s system is a modification of spiral welding, a process that’s 
been used for decades to make large pipes. In that process, steel sheets 
are fed into one side of a machine, where they’re continuously rolled into 
a spiral, while their edges are welded together to create a pipe — sort 
of like a massive paper-towel tube. Developed by Smith, Takata, and 
Slocum — along with a team of engineers, including Daniel Bridgers and 
Dan Ainge — Keystone’s system allows the steel rolls to be tapered and 
made of varying thickness to create a conical tower. The system is highly 
automated — using about one-tenth the labor of traditional construction 
— and uses steel to make the whole tower, instead of concrete. 

“This makes it much more cost effective to build much taller towers,” 
said Smith, Keystone’s CEO.

Model of a turbine constructed with Keystone Tower System’s spiral tapered 
welding process. Image: MIT

Wind energy reaches
greater heights
Startup’s onsite fabrication process makes taller wind 
turbines more feasible.
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With Keystone’s onsite fabrication, Smith said, manufacturers can make 
towers that reach more than 400 feet. Wind that high can be as much as 
50 percent stronger and, moreover, isn’t blocked by trees, Smith said. A 
460-foot tower, for instance, could increase energy capture by 10 to 50 
percent, compared with today’s more common 260-foot towers.

“That’s site-dependent,” Smith said. “If you go somewhere in the 
Midwest where there’s open plains, but no trees, you’re going to see 
a benefit, but it might not be a large benefit. But if you go somewhere 
with tree cover, like in Maine — because the trees slow down the wind 
near the ground — you can see a 50 percent increase in energy capture 
for the same wind turbine.”

Solving transport problems
The Keystone system’s value lies in skirting wind-turbine transportation 
constraints that have plagued the industry for years. Towers are made 
in segments to be shipped to wind farms for assembly. But they’re 
restricted to diameters of about 14 feet so trucks can safely haul them 
on highways and under bridges.

This means that in the U.S., most towers for 2- or 3-megawatt turbines 
are limited to about 260 feet. In Europe, taller towers (up to about 460 
feet) are becoming common, but these require significant structural 
or manufacturing compromises: They’re built using very thick steel 
walls at the base (requiring more than 100 tons of excess steel), or with 
the lower half of the tower needing more than 1,000 tons of concrete 
blocks, or pieced together with many steel elements using thousands 
of bolts.

“If you were to design a 500-foot tower to get strong winds, based on 
the force exerted on a turbine, you’d want something at least 20 feet in 
diameter at the base,” Smith said. “But there’s no way to weld together 
a tower in a factory that’s 20 feet in diameter and ship it to the wind 
farm.”

Instead, Keystone delivers its mobile, industrial-sized machine and 
the trapezoid-shaped sheets of steel needed to feed into the system. 
Essentially, the sheets are trapezoids of increasing sizes — with the 
shorter size fed into the machine first and the longest piece fed in last. 

(If you laid all the sheets flat, edge-to-edge, they’d form an involute 
spiral.) Welding their edges assembles the sheets into a conical shape. 
The machine can make about one tower per day.

Any diameter is possible, Smith said. For 450-foot, 3-megawatt towers, 
a base 20 feet in diameter will suffice. Increasing diameters by even a 
few feet, he said, can make towers almost twice as strong to handle 
stress. Smith compared the process to today’s at-home installation of 
rain gutters: For that process, professionals drive to a house and feed 
aluminum coils into one end of a specialized machine that shapes the 
metal into a seamless gutter. 

“It’s a better alternative to buying individual sections and bringing 
them home to assemble,” he said. “Keystone’s system is that, but on a 
far, far grander scale.”

Behind Keystone
Smith, who studied mechanical engineering and electrical engineering 
and computer science at MIT, conceived of a tapered spiral-welding 
process while conducting an independent study on wind-energy issues 
with Slocum. Running a consulting company for machine design after 
graduating from MIT, Smith was vetting startups and technologies in 
wind energy, and other industries, for investors. As wind energy picked 
up steam about five years ago, venture capitalists soon funded Smith, 
Slocum, and other wind-energy experts to study opportunities for cost 
savings in large, onshore wind turbines.

The team looked, for instance, at developing advanced drivetrain 
controls and rotor designs. “But out of that study we spotted tower 
transport as one of the biggest bottlenecks holding back the industry,” 
Smith said.

With Slocum’s help, Smith worked out how to manipulate spiral-
welding machines to make tapered tubes and, soon thereafter, along 
with Slocum, designed a small-scale, patented machine funded by a 
$1 million Department of Energy grant. In 2010, Smith and Slocum 
launched Keystone with Takata to further develop the system in 
Somerville, Mass. The company has since relocated its headquarters 
to Denver.

A diagram of the Keystone process, which can make about one turbine tower per day.  Image: MIT

1. Steel shipped to site via 
standard flatbed trucks

2. Towers spiral welded and 
finished at the wind farm

3. Tall towers erected
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Opening up the country
Keystone is now conducting structural validation of towers created by 
its system in collaboration with structural engineers at Northeastern 
University and Johns Hopkins University. For the past year, the 
startup’s been working toward deploying a small-scale prototype 
(about six stories high) at the MIT-owned Bates Linear Accelerator 
Center in Middleton, Mass., by early 2015.

Keystone received another $1 million DOE grant to design the full 
mobile operation. Now, the company is working with the Danish 
wind-turbine manufacturer Vestas Wind Systems, and other turbine 
makers, to plan out full-scale production, and is raising investments 
to construct the first commercial scale machine.

Although their first stops may be Germany and Sweden — where 
taller wind towers are built more frequently, but using more expensive 
traditional methods — Smith said he hopes to sell the system in the 
U.S., where shorter towers (around 260 feet) are still the norm.

The earliest adopters in the U.S., he said, would probably be areas 
where there is strong wind, but also dense tree cover. In Maine, for 
example, there’s only a small percentage of the state where wind 
power is economically feasible today because trees block wind from 
the state’s shorter turbines. In the Midwest, wind energy has already 
reached grid-parity, undercutting even today’s low-cost natural gas. 
However, in areas such as New England and the Southeast, taller 
towers are needed to reach the strong winds that make wind energy 
economically feasible.

“Once you’re at the heights we’re looking at,” Smith said, “it really 
opens up the whole country for turbines to capture large amounts of 
energy.”

Information provided by Massachusetts Institute of Technology (www.mit.edu). 

Technology enables
wind power gains
Study finds price of wind energy in U.S. at an all-time low as 
turbine size and capacity increase.

According to the 2013 Wind Technologies Market Report, the average turbine hub 
height of U.S. wind projects has increased 45 percent (to 80 meters), and the average 
rotor diameter has increased 103 percent (to 97 meters) during the last 15 years.

Wind energy pricing is at an all-time low, according to a recent 
report by the U.S. Department of Energy and prepared by Lawrence 
Berkeley National Laboratory (Berkeley Lab). The prices offered 
by wind projects to utility purchasers averaged just $25/MWh for 
projects negotiating contracts in 2013, spurring demand for wind 
energy.

In Keystone’s fabrication process, trapezoid-shaped steel sheets of increasing sizes 
are fed into a modified spiral welding machine — with the shorter size fed into the 
machine first and the longest piece fed in last. Welding their edges assembles the 
sheets into a conical shape. Image: MIT

1. Trapezoid sheets 
are fed into the mill

2. Cross-welds join sheets 
into continuous strip

3. Continuous roll forming

4. Interior weld

5. Exterior weld

6. UT Inspection
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“Wind energy prices — particularly in the central United States 
— are at an all-time low, with utilities selecting wind as the low-
cost option,” said Berkeley Lab Staff Scientist Ryan Wiser. “This is 
especially notable because, enabled by technology advancements, 
wind projects have increasingly been built in lower-wind-speed 
areas.”

According to the U.S. Department of Energy’s latest “Wind 
Technologies Market Report,” wind is a credible source of new 
generation in the U.S. Though wind power additions slowed in 2013, 
with just 1.1 gigawatts (GW) added, wind power has comprised 
33 percent of all new U.S. electric capacity additions since 2007. 
Wind power currently contributes more than 4 percent of the nation’s 
electricity supply, more than 12 percent of total electricity generation 
in nine states, and more than 25 percent in two states.

Turbine scaling is boosting wind project performance. Since 1998-
99, the average nameplate capacity of wind turbines installed in the 
U.S. has increased by 162 percent (to 1.87 MW in 2013), the average 
turbine hub height has increased by 45 percent (to 80 meters), and 
the average rotor diameter has increased by 103 percent (to 97 
meters). This substantial scaling has enabled wind project developers 
to economically build projects in lower-wind-speed sites, and is 
driving capacity factors higher for projects located in given wind 
resource regimes. Moreover, turbines originally designed for lower 
wind speeds are now regularly employed in higher-wind-speed sites, 
further boosting expected capacity factors.

Low wind turbine pricing continues to push down installed project 
costs. Wind turbine prices have fallen 20 to 40 percent from their 
highs in 2008, and these declines are pushing project-level costs 
down. Based on the small sample of 2013 wind projects, installed 
costs averaged $1,630/kW last year, down more than $600/kW from 
the apparent peak in 2009 and 2010. Among a larger sample of 
projects currently under construction, average costs are $1,750/kW.

Wind energy prices have reached all-time lows, improving the 
relative competitiveness of wind. Lower wind turbine prices and 
installed project costs, along with improvements in expected capacity 
factors, are enabling aggressive wind power pricing. After topping 
out at nearly $70/MWh in 2009, the average levelized long-term 
price from wind power sales agreements signed in 2013 fell to around 
$25/MWh. This level is lower than the previous lows set during the 
2000-2005 period, which is notable given that wind projects have 
increasingly been sited in lower-wind-speed areas. 

Wind energy prices are generally lowest in the central portion of the 
country. The continued decline in average wind prices, along with 

a bit of a rebound in wholesale power prices, put wind back at the 
bottom of the range of nationwide wholesale power prices in 2013. 
Wind energy contracts executed in 2013 also compare favorably to a 
range of projections of the fuel costs of gas-fired generation extending 
out through 2040.

The manufacturing supply chain has experienced substantial growing 
pains in recent years, but a growing percentage of the equipment 
used in U.S. wind projects has been sourced domestically since 2006-
2007. The profitability of turbine suppliers rebounded in 2013, after 
a number of years in decline. Five of the 10 turbine suppliers with 
the largest share of the U.S. market have one or more manufacturing 
facilities in the United States. Nonetheless, more domestic wind 
manufacturing facilities closed in 2013 than opened. Additionally, 
the entire wind energy sector employed 50,500 full-time workers in 
the U.S. at the end of 2013, a deep reduction from the 80,700 jobs 
reported for 2012. 

Despite these challenges, trade data show that a decreasing percentage 
of the equipment used in wind projects has been imported, when 
focusing on selected trade categories. When presented as a fraction 
of total equipment-related wind turbine costs, the combined import 
share of selected wind equipment tracked by trade codes (i.e., blades, 
towers, generators, gearboxes, and wind-powered generating sets) is 
estimated to have declined from nearly 80 percent in 2006-2007 to 
approximately 30 percent in 2012-2013; the overall import fraction 
is higher when considering equipment not tracked in wind-specific 
trade codes. Domestic content has increased and is high for blades, 
towers, and nacelle assembly; domestic content is considerably lower 
for much of the equipment internal to the nacelle.

Looking ahead, projections are for solid growth in 2014 and 2015, 
with uncertain prospects in 2016 and beyond. The availability of 
federal incentives for wind projects that began construction at the 
end of 2013 has helped restart the domestic market, with significant 
new builds anticipated in 2014 and 2015. However, as noted by Mark 
Bolinger, research scientist at Berkeley Lab, “Projections for 2016 
and beyond are much less certain. Despite the attractive price of wind 
energy, federal policy uncertainty — in concert with continued low 
natural gas prices and modest electricity demand growth — may put 
a damper on medium-term market growth.”

Information provided by the U.S. Department of Energy (www.energy.gov)

The full 2013 Wind Technologies Market Report, a presenta-
tion slide deck that summarizes the report, and an Excel 
workbook that contains much of the data presented in 
the report, can all be downloaded from http://emp.lbl.gov/
publications/2013-wind-technologies-market-report.
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Environment

When an office and retail development in the heavily travelled Cherry Creek 
business district of Denver broke ground in February 2014, neither general 
contractor GE Johnson, owner 100 Saint Paul, LLC, nor geotechnical 
consultant Terracon could predict unforeseen conditions that would 
require on-the-spot installation of more dewatering features than originally 
designed. Dewatering experts from TerraFirma Earth Technologies worked 
with the owner, general contractor, and design consultants to come up with 
a supplemental dewatering system that averted delays and minimized costs. 

The original design included widely spaced, deep dewatering wells 
meant to maximize drawdown, while minimizing the rate of groundwater 
flow, in an effort to prevent migration of potentially contaminated 
groundwater from adjacent properties. The modified system meant 
adding mini-vacuum wells directly adjacent to the building’s elevator 
pits and a permanent dewatering sump pit that TerraFirma was able 
to custom design on the job, making for unique hybrid dewatering 
methods to better suit the actual soil and jobsite conditions.

TerraFirma’s President David Giles explained, “Usually when we pump 
water from the ground, we pipe it directly to a storm sewer drain. However, 

Hybrid groundwater
dewatering
Deep dewatering wells combined with mini-vacuum 
wells reduce the risk of contaminant migration.

TerraFirma’s well modification in progress. Wells must be lowered as excavation advances.

TerraFirma utilizes Holland’s Rotary Lobe wellpoint 
pump for its mini-vacuum well-dewatering system. 
Traditional deep well dewatering wells are visible in 
the background.

A PVC mini-vacuum well assembly was installed 
following drilling of the borehole using a track-
mounted Geoprobe hollow stem drilling rig.

Groundwater collection lines allowed clean groundwater 
to be directed to the city storm sewer drain; contaminated, 
treatable groundwater to an onsite groundwater treatment 
system; and contaminated, untreatable groundwater to be 
re-injected into the ground, to its original source.
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there was concern that this groundwater was contaminated from three 
sources: chemicals from a dry cleaning business, hydrocarbons from a 
previously demolished fuel station, and dissolved metals, which occur 
naturally in the earth. 

“By isolating the supplemental dewatering to just those few areas 
needing it, we saved precious time and reduced costs,” Giles said. 
“Also, by limiting supplemental dewatering efforts to just those few 
areas, we reduced the required amount of groundwater to be pumped, 
thereby reducing the risk of pulling in contaminants identified on 
adjacent properties during the investigative phase of the project.”

Brian Lawrenson, GE Johnson’s superintendent, said, “The project is 
situated in the heart of Cherry Creek, with very little or no laydown. 
TerraFirma worked with us during the logistical challenges we faced 
daily. Due to the complexity of the site excavation and ever-changing 
conditions, GE Johnson had TerraFirma install two areas of vacuum-
well assemblies to provide additional localized dewatering. TerraFirma 
reacted quickly to these unforeseen conditions and was able to minimize 
the impact to the construction schedule.” 

The final dewatering system included 11 extraction wells, one injection 
well, 42 mini-vacuum wells, three perimeter high-density polyethylene 
groundwater discharge manifold lines, and a groundwater treatment system. 

“It was the first time I have seen such a unique groundwater collection 
and treatment system design in my 28 years in this business,” Giles 
said. “It was much easier and less expensive to design and install this 
at the outset, just to cover the possibility that it would be needed. Had 
we not planned in advance for the three possible discharge routes and 
needed them, it would have been expensive to do so later. Terracon 

deserves credit for a really unique design.”

According to Giles, in the end Terracon’s samplings were all within 
limits, and the water didn’t have to be redirected away from the sewer. 
The injection wells will remain in place after completion of construction 
and incorporated into a separate, permanent dewatering system.

David Cross of 100 Saint Paul, LLC, said, “TerraFirma brought a high 
level of expertise and extensive knowledge base to the table when we 
hit the bottom of the hole. They were instrumental in bringing about a 
speedy resolution to unforeseen subsurface conditions to the benefit of 
the general contractor and the project owner.”

100 Saint Paul, a Class A office and retail development, is scheduled 
for tenant occupancy in the summer of 2015. As of Nov. 18, 2014, the 
steel structure rises to eight levels above grade over three below-grade 
parking levels.

Giles and partners Josh Peltier and Mike Giles founded TerraFirma in 
2004 with the mandate of elevating the quality and professionalism 
of the dewatering industry. Headquartered in Houston, TerraFirma 
helps owners and contractors throughout the U.S. maintain acceptable 
groundwater levels for both temporary projects and permanent 
installations. Past deep excavation projects include athletic stadiums, 
hospitals, high-rise facilities, transportation facilities, airports, tunnels, 
power plants, dams, waterways, petro-chemical plants, and municipal 
infrastructure sites such as pumping stations, treatment plants, as well 
as sewer and gas pipelines. 

Information provided by TerraFirma Earth Technologies, Ltd. (www.tfearth.com). 

VISIT www.cenews.com/casestudy/whitepaper

Download FREE Case  Studies and Whitepapers
on relevant civil and structural engineering projects



42          cenews.com          JANUARY 2015

PROJECT+TECHNOLOGY

Building codes require a guard along most elevated, open-sided walking 
surfaces. Analysis is one method of proving code compliance of new 
or existing guards, but there are challenges, as discussed in Part 1 (Civil 
+ Structural Engineer, October 2014, page 59). Testing is an alternate 
method that may demonstrate code compliance not shown by analysis. 

This two-part article focuses on wood-framed exterior decks typically 
found on residential buildings (e.g., single family homes, townhouses, 
condominiums, etc.). Part 1 provided a review of the building code 
requirements related to guards, commonly found non-code-compliant 
guard post details, corresponding code-compliant guard post details 
proven by analysis, as well as other guard design considerations. Part 
2 provides a review of the codes and standards that define testing 
procedures, loads, and limits for code compliance, and a discussion of 
in-situ field testing.

IBC 2012 basis of testing
The code requirements referenced in this article are based on the 
2012 International Building Code (IBC); the information is generally 
applicable to the International Residential Code as well.

The IBC recognizes testing as a method of obtaining code compliance 
in Chapter 17 – Special Inspections and Tests, Sections 1709 In-
Situ Load Tests and 1710 Preconstruction Load Tests. Both sections 
require testing to the appropriate “referenced standards,” and if no such 
standard exists, the test procedure must be developed by a “registered 
design professional.” Both sections provide minimum test criteria for a 
procedure developed by a registered design professional.

Test standards and acceptance criteria
There are several test standards with acceptance criteria published by 
American Society for Testing and Materials (ASTM) International 
and code agencies (AC/standard) related to guard code compliance, 
including the following: 

residential/land development

Build strong guards: 
part 2
The challenge of code-compliant wood guard posts on wood-framed decks.
By Scott A. Tomlinson, P.E.; Erik W. Farrington, P.E.; and Makoto S. Weinstein, EIT

Figure 1: Illustration of the apparent definition of the deflection limits. ASTM E985 
includes post deflection, while AC273 and ASTM D7032 do not include post deflection.

Figure 2: Guard rail testing with load applied horizontally “outward” at the 
midspan of the top rail.

ASTM E985

P
BASE OF POST CENTERLINE

P
h/24+l/96

h/24+l/96

AC273 AND ASTM D7032

Figure 3: Guard rail testing with load applied “vertically downward” at the top rail 
connection.
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• ASTM E935 — Standard Test Methods for Performance of Permanent 
Metal Railing Systems and Rails for Buildings

• ASTM E985 — Standard Specification for Permanent Metal Railing 
Systems and Rails for Buildings

• ASTM D7032 — Standard Specification for Establishing Performance 
Ratings for Wood-Plastic Composite Deck Boards and Guardrail Systems 
(Guards or Handrails)

• ASTM E894 — Standard Test Method for Anchorage of Permanent Metal 
Railing Systems and Rails for Buildings

• AC174 — Acceptance Criteria for Deck Board Span Ratings and Guardrail 
Systems (Guards and Handrails) — This criterion is for “guardrail systems 
(guard and handrails)… of any shape and thickness… manufactured 
from materials not prescribed by the applicable code.”

• AC273 — Acceptance Criteria for Handrails and Guards — This criterion 
“is limited to handrails and guards… produced from metal or wood.”

Table 1 provides a summary of the key requirements of the AC/
standards; refer to the AC/standards for other important requirements 
not included in the summary.

The AC/standards have similar core elements, but varying load 
factors, loading direction, and deflection limits. It is the registered 
design professional’s responsibility to determine whether the testing 
requirements meet the building code.

The IBC requires the test loads to be 2x (in-situ) and 2.5x 
(preconstruction) the unfactored design loads. Three of the listed AC/
standards above require 2.5x, one requires zero, and one does not 
specify. The IBC (by reference to ASCE-7) requires that the guard 
resist design loads applied at any point and any direction. However, 
the AC/standards typically specify testing in one or two directions. 

(1) Where h is the rail height and l is the effective rail length (e.g., distance between the edges of the posts).
(2) AC273: “…the deflection at the midspan of the top rail (guard) is measured relative to the center of the two posts (i.e. it does not include post deflection).” ASTM D7032 similar.
(3) Where h is the distance from the top of the top rail to the first point of fastener connection to the supporting construction. 

Table 1: Key requirements of codes/AC/standards

Code/ AC/ 
Standard

Loading Requirements
(ultimate unless stated otherwise)

Deflection Limits

IBC 2012 Allowable guard design requirements (Para. 1607.8 / ASCE 7)
Infill: 50 lbs over 1 sq-ft normal to infill
Top Rail: 50 lbs/ft in all directions
Top Rail: 200 lbs at any point in all directions

In-Situ test requirements (Para. 1709.3.2)
2x “unfactored design loads”

Preconstruction test requirements (Para. 1710.3)
2.5x “superimposed design load”

None

75% minimum recovery within 24 hours after 
removing the test load

75% minimum recovery within 24 hours after 
removing the test load

ASTM E935 Infill: “Required test load” over 1 sq-ft normal to infill 
Top Rail: “Required maximum uniform test load” horizontally and 

vertically, separately
Top Rail: “Concentrated test load” vertically and horizontally, at midspan, 

top rail adjacent to post and top of single post (separately) 

“per test requirements,” but no limit provided

ASTM E985 Loads listed herein do not apply to one/two family dwelling units and 
public assembly buildings 

Infill: 50 lbs over 1 sq-ft
Top Rail: 50 lbs/ft horizontally and vertically downward, separately 
Top Rail: Preloaded to 50% of load and released, then 200 lbs at the 

midspan and a post horizontally and vertically downward, separately

Measure at all tests (not to exceed):
• Midspan horizontal deflection h/24+l/96 (1) and 

vertical deflection l/96, 
• Post horizontal deflection h/12 (3) 
• Residual deflection at 50% of preload shall not 

exceed 20% of limits above or ½”, whichever is less
ASTM D7032 Infill: 125 lbs over 1 sq-ft normal to infill

Top Rail:125 lbs/ft horizontally and vertically, separately
Top Rail: 500 lbs at critical locations (e.g., midspan, adjacent to a post, 

and at the post), no direction noted

Measure at 200 lbs concentrated test load only (not 
to exceed): top rail deflection h/24+l/96 (1, 2) or 
post deflection h/12 (3)

AC174 Points to ASTM D7032 requirements
Infill: Increases to 400 lbs
Top Rail (uniform): Increases to 235 lbs/ft outward direction at 58° from 

horizontal
Top Rail (concentrated): Same as ASTM D7032

ASTM D7032

AC273 Infill: 125 lbs over 1 sq-ft normal to infill “outward”
Top Rail:125 lbs/ft “outward” (45° from horizontal)
Top Rail: 500 lbs “outward” at midspan and at a post

Measure at 200 lbs concentrated test load only (not 
to exceed): top rail deflection h/24+l/96 (1, 2) or 
post deflection h/12 (3)
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Four of the AC/standards have similar deflection limits of h/24+l/96 
(top rail loading) and h/12 (post loading). However, the criterion of 
top rail deflection measurement varies. Design professionals could 
reasonably interpret the h/24+l/96 top rail midspan limit to include 
the post and top rail deflections since the h/24 term accounts for the 
top rail height and the end user will “feel” the cumulative deflection. 

However, AC273 and ASTM D7032 include the language in Table 
1 Footnote 2, apparently to exclude the post deflection (Figure 1). 
Registered design professionals who are utilizing existing guard 
testing AC/standards or designing a test for a specific application 
(possibly based on an existing AC/standard) must pay close attention 
to the deflection limits that can cause guards to fail testing.

Additionally, the AC/standards are not always clear on what 
constitutes a non-deflection failure. For example, does a top rail 
that is permanently bent after application of the maximum load 
(e.g., 500-pound concentrated load) constitute a guard failure if the 
components do not break? We suggest that it does not because the top 
rail has performed its intended purpose of keeping the occupant alive. 

Field testing
Once the decision is made to utilize testing to show compliance of 
an existing guard system, we recommend that the registered design 
professional identify the most appropriate AC/standard for the testing 
or use as the basis for a designed test.

Whichever standard is used, registered design professionals must 
consider how to construct the loading apparatus. The apparatus 
must be designed and anchored to resist the test loads, minimizing 
deflection that could affect results or damage force-resisting 

components (e.g., existing building). For in-situ testing on existing 
structures, anchorage may prove difficult with minimal disturbance 
of surrounding building components (Figures 2 through 5). 

Consider the number of tests needed to account for the different guard 
configurations on the project and to address statistical significance. 
Also, consider testing the “worst case” configurations that will permit 
approval of more robust configurations based on engineering judgment/
analysis. If a project has too many in-situ configurations, testing may 
not be a viable option. 

Additionally, consider the time required to perform each test. Even 
though the actual load test cycle is relatively short, it can take hours to 
set up/break down the test apparatus at a location. Depending on the 
guard configuration, a test apparatus that can apply force by pushing 
and pulling may reduce the number of times the apparatus must be set 
up and broken down.

Summary
We have evaluated many questionably code-compliant guard systems. 
The system components are often code-compliant, but the critical 
post-to-structure connection often does not appear to meet code by 
analysis. Testing can be a reasonable approach to demonstrate code 
compliance where analysis does not. If testing is considered, the parties 
involved must understand the costs and risks, and the registered design 
professionals must correctly identify and apply a test that demonstrates 
code compliance. 

Figure 4: Guard rail testing with load applied horizontally “outward” at the top rail 
connection.

Figure 5: Guard rail post testing with load applied “outward” at the top of the post.

SCOTT A. TOMLINSON, P.E., and ERIK W. FARRINGTON, P.E., are senior project manag-
ers at Simpson Gumpertz & Heger Inc. Reach them at satomlinson@sgh.com 
and ewfarrington@sgh.com. MAKOTO S. WEINSTEIN, EIT, is a staff I at SGH. Reach 
him at msweinstein@sgh.com. 
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Residential/Land Development

In 2008, Shemin Nurseries, Inc. pursued the subdivision of its entire 
Greenwich, Conn.-based location, splitting the property into five lots with a 
private right-of-way roadway. Under this new arrangement, four lots would 
be marketed and sold as separate residential properties and the fifth would 
be the nursery. A significant portion of the property is wetlands. However, 
a majority of the upland areas will be part of the new residential lots. At the 
beginning of 2014, Shemin Nurseries implemented the design and began 
construction on the common improvements of the approved subdivision. 

With the addition of the roadway and other impervious surfaces, 
Stamford, Conn.-based Redniss & Mead, Inc. engineers needed 
to include a new stormwater management system to mitigate the 
increased stormwater runoff. In addition, the roadway leading into 
the development had to be mitigated for peak flows and stormwater 
volume. The project required that the team provide detention on the site 
using a subsurface stormwater management system. 

Shemin Nurseries, a wholesale supplier of landscape and nursery 
supplies, stocks a wide assortment of trees, shrubs, perennials, annuals, 
and irrigation and drainage products. With 28 locations across 14 
states, Shemin has been a top-performing wholesale landscape supply 
company for more than 55 years.

Given the requirements of the site, the team chose CULTEC, Inc.’s 
Recharger 330XLHD, an efficient chamber that has a relatively low volume 
in the early stages of a storm. The chambers were supplied by Shemin 
and installed by White Contractors based out of Old Greenwich, Conn.

A stormwater system, which includes 204 chambers, was placed 
beneath Shemin’s current employee parking lot of approximately 50 
parking spaces. This location was chosen because during the approval 
process, the Town of Greenwich ruled that the wetlands were not to be 
used as a volume control function for the drainage. 

“In the Town of Greenwich, we are particularly mindful of drainage impacts 
associated with development and, while the Wetlands and Watercourses 
Agency always promotes natural alternatives to maintaining existing flow 
rates, we have been pleased with the results stemming from the growing 
use of recharge chambers,” said Michael Chambers, Town of Greenwich 
director, Wetlands and Watercourses Agency. “In an industry that is 
ever-evolving, recharge chambers appear to be a storage system that has 
remained the preferred means of controlling rates of runoff, and in this case, 
CULTEC’s chambers met our strict stormwater drainage requirements.”

“Of the 44-acre site, 19 percent is made up of wetlands, which encouraged us 
to consider a low-impact solution for the stormwater management system,” 

said Lou DiMarzo, P.E., Redniss & Mead. “The unique feature about this 
project is just how close those wetlands are to the development. We really 
took precautions to preserve the site from an environmental perspective.”

The Recharger 330XLHD has a capacity of more than 400 gallons, making 
it one of the largest CULTEC chambers available. Each unit measures 52 
inches wide by 30.5 inches high and has an installed length of 7.5 feet 
with a bare chamber capacity of 7.5 cubic feet per linear foot. The system 
provides a total of 17,429 cubic feet of storage, maximizing storage 
capacity within a small footprint to best satisfy the requirements of the site.

In addition, a Vortechs Model 2000 and a VortSentry HS unit by Contech 
Engineered Solutions are placed upstream from the pipes leading to the 
chamber system. These oil-grit separators pretreat stormwater runoff 
before it flows into the chambers using a cyclonic separation method to 
control pollution. Another two hydrodynamic separators will be placed 
in the roadway to provide pretreatment for the pipes that will be in-
letting into a rain garden and a surface water quality detention basin. 

The CULTEC chambers are encased with the company’s No. 20L 
polyethylene liner, an impervious membrane consisting of a blended 
linear polyethylene, to stop the system from infiltrating due to the 
presence of seasonal high groundwater. The liner is located beneath the 
chambers and spans the entire width of the bed. In addition, CULTEC’s 
No. 410 filter fabric encases the entire bed and prevents soil intrusion 
into the chamber bed. The team determined that a combination of the 
filter fabric and a polyethylene liner underlayment would trap and 
remove sediment while allowing water to flow through the chambers. 

“One important consideration for this installation was the project 
timeline,” said Tom White, president and manager of Field Operations, 
White Contractors. “We needed to have the work done before the spring 
gardening season began, so the employees could use their parking lot 
and have access to the yard to start stocking supplies and plant material. 
Most of the work was completed in the company’s offseason, but that 
presented its own set of challenges because we had such a harsh winter 
this year. In the end, we were able to provide the client with a high-
quality installation by the deadline.”

Low-impact water 
management solution
Development  near  wetland  uses  recharge  chambers  to  mitigate 
potential  impacts.

Information provided by CULTEC (www.cultec.com)

The stormwater management system includes 204 chambers, placed beneath 
Shemin’s current employee parking lot of approximately 50 parking spaces.



46          cenews.com          JANUARY 2015

PROJECT+TECHNOLOGY

Transportation

In 2001, Houston METRO, which serves the fourth most populous 
city in the U.S., developed a regional transit plan to improve mobility, 
reduce traffic congestion, support economic development, and improve 
air quality in the region. Three years later, METRO took the first 
step toward realizing this vision by opening the 7.5-mile Red Line. 
Following a referendum that authorized further expansion of light 
rail, METRO completed a 5.3-mile extension of the Red Line from 
the University of Houston-Downtown station to the Northline Transit 
Center in December 2013.

In 2015, METRO will cross another milestone as it launches the 
Purple Line. Also known as the Southeast Corridor Line, the 6.6-mile, 
10-station Purple Line begins downtown and travels southeast along 
Capitol and Rusk to the Palm Center near Martin Luther King Jr. Blvd. 
and Griggs Rd. The line crosses Houston’s Third Ward, one of the 
city’s oldest African-American communities. It also connects Texas 
Southern University and the University of Houston Central Campus. 
The last portion of track will enable riders to transfer at EaDo/Stadium 
station to travel the historic East End. Riders can then continue to 
Central Station and transfer to the Red Line for travel north or south 
on Main Street.

“Transit improvements to the Southeast Corridor are necessary to 
handle increasing demand due to population and employment growth,” 
said Jose Enriquez, program manager Southeast Corridor, METRORail 
Construction. “The Purple Line will help meet these demands by 
providing high-capacity, low-fare transportation that connects business 
centers to residential neighborhoods in the corridor.”

Houston extends 

light rail 
Purple Line opening to expand commute choices and 
provide transit-oriented development opportunities.
By Philip L. Meaders, P.E.

The EaDo/Stadium station is located across the street from the new Dynamo soccer stadium just east of 
downtown. The last portion of the track, which is shared with the East End Line (Green Line), will enable 

riders to transfer at the EaDo/Stadium station to travel through the historic East End. Photo: LAN
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Unique project delivery 
Along with the Purple Line, METRO will open the 3.3-mile, five-
station East End/Green Line that travels along Harrisburg Blvd. from 
the Magnolia Park Transit Center through the historic East End. 

To procure the three light rail lines (Red Line extension, Purple Line, 
and Green Line), METRO used an innovative hybrid project delivery 
method. A facility provider, comprised of a team of engineering, 
construction, construction management, and vehicle manufacturing 
firms, was selected to provide design and construction services 
under a single contract. This provided METRO greater flexibility 
than traditional design-bid-build by allowing design-build under the 
facility provider. The design-build framework allowed METRO to 
work closely with community stakeholders to integrate the new light 
rail system into neighborhoods.

In April 2009, METRO entered into an agreement with Parsons 
Transportation Group as the facility provider. The Houston Rapid 
Transit (HRT) joint venture held the design-build contract under the 
facility provider. Members of the HRT joint venture team included 
Granite Construction, Kiewit Texas Construction L.P., and Stacy 
and Witbeck, Inc. Lockwood, Andrews & Newnam, Inc. (LAN), a 
planning, engineering, and program management firm headquartered 
in Houston, was selected as prime designer for the Purple Line. 

Purple Line overview 
The Purple Line will provide residents of the Southeast Corridor safe, 
comfortable, and fast travel. Siemens light-rail vehicles will transport 
as many as 9,500 passengers every day. The trains are equipped with:
• eight wide-opening, sliding doors; 
• low floors to provide easy access to passengers; 
• knee-to-back seating arranged to maximize interior passenger space;
• large standing area with extra hand straps and grab bars for passenger 

safety; and
• two designated wheelchair spaces and two bike racks, located at front 

and rear doorways.

The trains will run at-grade on existing city streets in dedicated 
lanes that are segregated from traffic. The 10 stations adopt modern 
architectural style with three general configurations:
1. Center platform — Riders board trains going in either direction from one 

central platform.
2. Center platform split — Stations placed end-to-end or across rail from 

each other with trains traveling outside the stations.
3. Side platform split – Platforms located across and down the rail from 

each other, with trains traveling at road’s center. 

Each station is enhanced with artwork that engages and celebrates the 
cultural and artistic diversity of communities along the line. METRO 
enlisted the talents of local artists, community residents, and art experts 
to transform these stations into artistic showcases. The stations highlight 
eight themes from African-American history — Pioneer, Community, 
Emancipate, Educate, Contribute, Protect, Dream, and Empower. 

Benefiting Houston
The light rail project will provide transit access to residences, 
schools, businesses, restaurants, hospitals, and entertainment centers. 
Destinations include the Downtown Transit Center, Texas Medical 
Center, Houston Astro’s Minute Maid Park, Houston Dynamo’s BBVA 
Compass Stadium, the University of Houston’s TDECU football 
stadium, Theater District, Tranquility Park, Toyota Center, and 
Discovery Green, a 12-acre green space in the heart of downtown. 

The Purple Line will traverse some of the city’s oldest and most historic 
African-American communities, such as east downtown Houston and 
Third Ward. The line provides connections to community centers, 
parks, and education facilities such as Emancipation Park, MacGregor 
Park, Peck Elementary School, KIPP Liberation College Preparatory, 
South Central YMCA, and the Palm Center. Riders can connect to 
other lines downtown and to scores of local small businesses.

The project will also connect a number of higher education institutions, 
including the Texas Southern University, the University of Houston-
Downtown, Houston Community College–Northline, and the 
University of St. Thomas. Thousands of students will be able to save 
money and enjoy Houston’s attractions and nightlife. 

The new line provides opportunities for transit-oriented development 
as well. Already, the project has helped spur reconstruction of an 
elementary school, construction of a new private K-12 school, and 
housing complexes, as well as new Convention District and Downtown 
developments along Capital and Rusk Streets. The new construction is 
complemented by improvements to the corridor’s utility infrastructure. 
More than 16 miles of public utilities, 6.6 miles of roadway, and 11 
miles of sidewalks and driveways were relocated and rebuilt as 
construction took place on the Purple Line. 

One of METRO’s goals was to maximize participation and provide 
opportunities for small businesses through its Small Business/

The project enlists the talents of local artists, community residents, and art experts who 
transform individual stations into engaging artistic showcases. The stations offer a 
proud and meaningful reflection of the diverse neighborhoods they serve.  Photo: LAN
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Disadvantaged Business Enterprise (SBE/DBE) program. Coordinated 
by the HRT joint venture team, the program exceeded METRO’s 
minimum SBE participation goals and created hundreds of jobs for 
local workers.

Navigating issues 
Building a light rail line in busy city streets required navigating several 
issues. Foremost among them was minimizing utility relocations and 
service interruptions. The Southeast Corridor has a complex utility 
network with several communications, gas, electric, sanitary sewer, 
and water lines. To address this issue, the design team implemented 
embedded tracks throughout the alignment. This solution, which 
reduced the depth of the track section, had multiple benefits, such as 
minimizing utility disturbance, decreasing material quantities needed 
for construction, and eliminating costly soil stabilization. Another 
solution involved installing utility bridges to protect water and sanitary 
sewer lines. This allowed construction of the track without adjusting or 
relocating major utilities while protecting them in-place.

The team also faced a number of alignment issues. At the time the Purple 
Line project was under way, the University of Houston was building its 
new TDECU football stadium. This required considerable coordination 
between the University of Houston, METRO, the City of Houston, and 
HRT. The project team examined various alignment options along the 
campus while other construction activities took place. Collaborating 
with the stakeholders, the team re-sequenced work activities to fit the 
needs of all parties. 

The alignment also ran next to an existing Union Pacific Railroad 
right-of-way. The project team worked with the railroad to develop 
an alignment that would fit adjacent to the railroad while providing 
the necessary centerline track separation requirements to avoid special 
barriers.

Additionally, the alignment passes adjacent to City of Houston 
MacGregor Park property. HRT and LAN coordinated with METRO and 
Houston Parks and Public Works Departments to design alignment and 
roadway modifications that met the city’s thoroughfare requirements. 
This allowed the project to avoid a key environmental conflict. 

Finally, a live oak tree planted in honor of Dr. Martin Luther King, Jr. was 
found to be in the middle of the planned MacGregor Park-MLK Station. 
Working with the local community, METRO and the project team built a 
memorial plaza across the street from the station. The 30-year-old tree was 
moved to the plaza along with an 8-foot-tall bronze statue of Dr. King.

Other challenges included addressing horizontal and vertical clearance 
issues at a high-density intersection with a bridge overpass, maintaining 
future traffic capacity along the dense corridor, mitigating noise and 
vibration effects, and diffusing and eliminating conflicts with residential 
properties in a historically sensitive neighborhood. 

Conclusion
By addressing project development challenges with collaborative 
solutions among the stakeholders and the design-build team, METRO 
has kept the Purple Line on course for its grand opening in early 2015. 
As a result of the expansion, Houston will have more than 22 miles of 
track and more than 108,000 passengers are expected to use the light 
rail system daily in 2015. The three new lines will significantly expand 
Houston’s commute choices and enhance the city’s image. Thanks to 
METRO, Houston is joining the list of cities with elite transit systems.

“The light rail expansion comes at a critical time for this city and is a 
win-win for all the stakeholders,” Enriquez said.

PHILIP L. MEADERS, P.E., is a vice president at Lockwood, Andrews & Newnam, 
Inc. (LAN), a planning, engineering, and program management firm. He can be 
contacted at pmeaders@lan-inc.com.

The Purple Line connects the central business district (CBD) with the University of 
Houston, Texas Southern University, and the Palm Center in southeast Houston. 

Photo: LAN

Siemens rail cars, like the one seen here promoting businesses along the new 
transit corridors, are in service on Houston’s METRORail system and offer fast, 

reliable transport that will expand with the opening of the new Southeast/Purple Line 
and the East End/Green Line in 2015. Photo: METRO
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The City of San Angelo in central Texas faced a tough challenge: By the 
end of 2011, severe drought had left its main water source less than two 
years from complete exhaustion. The solution was a 63-mile pipeline 
that would transport well water from the Hickory Creek Aquifer near 
Melvin, Texas, to the water treatment plant in San Angelo. Pulling 
it off in time — early, in fact — required concise scheduling, dual 
installation crews, a pair of manufacturing plants, and a dedicated 
commitment by all parties.

Oscar Renda Contracting (ORC) selected bar-wrapped concrete 
pressure pipe for the project, which has a successful history in 
jurisdictions in central and west Texas, including previous projects in 
the city of San Angelo. 

Concrete pressure pipe combines the tensile strength of steel with the 
compressive strength and corrosion-inhibiting properties of portland 
cement concrete and mortar. The stiffest and strongest of the commonly 
specified semi-rigid water pipes, C303 bar-wrapped pipe is manufactured 
using a welded steel cylinder with sized, welded-steel joint rings attached. 
The steel cylinder is lined with centrifugally applied mortar or concrete. 
Mild steel reinforcing bar is helically wound around the outside of the 
cylinder under controlled spacing and tied off to the steel joint rings. 
Lastly, a coating of dense portland cement mortar is applied to the pipe 
exterior for both physical and corrosion protection. 

C303 is highly customizable, enabling engineers or contractors to tackle 
tight spaces, long stretches of changing profile, and precise sequencing 
requirements without special bedding and backfill procedures. It also 

water

Installers were able to use native soil bedding throughout the project, with trenchers breaking up the hard rock and ample 
screening. Hanson engineers monitored the bedding material and other aspects of installation, including depth of cover.

Responding
to drought
63-mile pipeline restores water supply to San Angelo, Texas.
By Chuck Eubank

PROJECT+TECHNOLOGY
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allows for easy modifications in the field, such as adding an outlet, 
making service taps, and performing simple repairs. Custom, steel 
plate fittings are also available to complement the pipe lengths.

To meet the time constraints, Hanson Pressure Pipe supplied the bar-
wrapped pipe — more than 10,000, 30-inch-diameter pipe segments 
in 32- and 35-foot lengths — from two of its Texas plants, thereby 
speeding production without affecting product quality. The pipe 
included 31 in-line valves, 90 air release valve outlets, and five pig 
launch/pig retrieval stations. Hanson provided standard gasketed joint 
rings as well as gasketed Snap Ring joints for those areas where thrust 
restraints were required. The use of Hanson’s Snap Ring restrained 
joint ensured a fast, reliable installation without the need to field-weld 
the joints, further reducing installation time. 

Installation accommodations
For the most part, the design of the line was fairly straightforward, 
as it passes through vast swaths of ranch and farmland. However, 
logistically it was another story, said Dennis Bailey, project manager 
for ORC. The team had to coordinate easements against some unique 
obstacles, including avoiding planting, growing, and harvest seasons 
on farms, which limited construction there to January and February; 
skipping hunting season on some ranch properties, which restricted the 

crews during October, November, and December; and having additional 
restrictions in areas where the black-capped vireo, an endangered bird 
species, had nesting grounds. 

ORC’s team worked with each of the property owners and included 
scheduling restrictions in each contract. To meet the short window 
while also accommodating the various property obstacles, ORC 
doubled up its crews, with a crew installing in either direction from a 
midway starting point.

Where the pipe crossed the Concho River, the installation crew opted 
to build an earthen dam, with two, 48-inch bypass tubes to allow water 
through, and dig the trench from above rather than boring a tunnel through 
the hard rock below. As an added precaution, the team enclosed the pipe 
with a reinforced concrete cage for additional protection from outside 
impacts. Elsewhere, a variety of fittings and elbows accommodated 
elevation changes and small creeks to follow the existing line. 

Installers were able to use native soil bedding throughout the project, 
with trenchers breaking up the hard rock and ample screening. Hanson 
engineers were onsite throughout the installation to monitor the bedding 
material and other aspects of installation, including depth of cover.

In anticipation of potential heavy metals in the water, Hanson assisted the 
owner and engineer with water quality analysis and was able to apply a 
denser mortar lining to the pipes, making them less susceptible to leaching 
heavy metals and increasing the durability and expected service life.

In addition, because of the high corrosivity of the native soil, the 
pipeline included bonded joints that permitted two types of additional 
protection. Though concrete pressure pipe has one of the longest 
performance histories and lowest failure rates of any pipe material — 
including throughout Texas — due to the built-in corrosion protection 
afforded by the mortar coating, supplemental systems can provide 
additional protection for those areas where aggressive soil is a concern. 
Near town, where the soil was particularly corrosive, the team opted 
to include an impressed current cathodic protection system, with a 
sacrificial anode bed buried 300 feet deep and five rectifiers providing 
current via solar power. Elsewhere on the line, the team installed testing 
stations that will allow for periodic monitoring of pipe conditions. 

The final stage of the installation comprised hydrostatic testing of the 
line-in segments, which provided for its own unique set of hurdles: 
Bailey reported that the different pressure planes required testing of the 
line from 150 psi to 300 psi, the highest he’s ever encountered. Still, the 
entire pipeline length, a total of 63 miles, was successfully tested and 
determined to be leak free. The quick and successful test and acceptance 
of the line ensured water could begin flowing as quickly as possible — in 
just a year and four months — to the people of San Angelo. 

Hanson Pressure Pipe supplied more than 10,000, 30-inch-diameter, bar-wrapped 
concrete pressure pipe segments in 32- and 35-foot lengths.

CHUCK EUBANK is with Hanson Pressure Pipe (www.hansonpressurepipe.com). 



52          cenews.com          JANUARY 2015

For the third year in a row, The Water Partners of Tacoma, Wash., hosted 
the annual Wellspring Conference at the Greater Tacoma Convention and 
Trade Center in mid-October 2014. The theme of the conference was the 
current and future state of clean water technology, water management, 
and sustainability. 

The 2014 Wellspring Conference featured more than 30 speakers 
and brought together hundreds of attendees from across the country, 
including professionals from the private and public sector, engineers, 
elected officials, foundations and NGOs, private business consultants, 
financial institutions, and sustainability experts. Speakers and guests 
gathered at the conference to share ideas and strengthen the clean water 
technology knowledge and innovation cluster in Tacoma.

The two-day convention included a variety of water-related panel 
sessions about advancements in technology, sustainability, economic 
development, challenges, and the developing issues in dealing with an 

uncertain future. Panelists shared ways in which they are overcoming 
obstacles in the rapidly evolving industry, with emphasis on reclaimed 
water opportunities, big data, IT development, and the power of 
information collaboration and efficiency tactics. 

Jeff Lape, deputy director of the U.S. Environmental Protection Agency 
Office of Science, helps lead water quality criteria development and 
water quality implementation and development-based standards at 
the EPA. This year, he confronted the challenging issues of social 
and political tensions over water regulation. He brought up problems 
surrounding declining resources at the state, agency, and EPA level, and 
limited progress in meeting water quality goals overall. 

Lape also stated that collaboration, new tools, engineering advancements, 
and improved strategies are now more critical than ever before. He shared 
a case study on clean water technology and evolvement, in which he 
expressed the concern of the nation’s limited supply of water resources 
and how we are facing mounting pressures with drought, flooding, 
pollution, population growth, and aging infrastructures. 

Other discussions on the keynote panel placed emphasis on improving 
water infrastructure by conserving and recovering energy and nutrients. 
Nitrogen and phosphorus pollution affects more than 14,000 bodies of 
water across the nation; it is hoped that utilities can begin to use nutrients 
from human and animal wastes and convert them into marketable 

Wellspring Conference
2014 recap
Tacoma, Wash., dives into clean water technology and 
innovation through collaboration.

water
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The Water Partners of Tacoma, Wash., hosted the third annual Wellspring Conference, focusing on 
the current and future state of clean water technology, water management, and sustainability.
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commodities as a source of energy, before they impact surface and 
groundwater. Groups and organizations are now working to monitor and 
find solutions to use water as a resource for energy, as well as find better 
ways for water resource protection and sustainability. 

In addition to water industry professionals, the Wellspring Conference 
featured prominent state legislative leaders, including Derek Kilmer of the 6th 
Congressional District and Denny Heck of the 10th Congressional District 
of the Washington State House of Representatives. Both were important 
advocates of the recent funding from the state to design two new water 
research labs in the area; one at the University of Washington, Tacoma, the 
other at Washington State University, Puyallup. They also recognized the City 
of Tacoma as a leader in clean water innovation and technology development.

The Director of Environmental Infrastructures for Microsoft Research, 
Kristin Tolle, spoke about Microsoft’s compelling work and technological 
advancements in flood prediction and other weather-related complications. 
The future of weather activity traction will soon be more predictable than 
ever by specific location at any given time for enhanced preparation.

Other presenters shared common viewpoints as well as unique topics, 
including strategies for reclaimed water and the green infrastructure 
challenge. Jim Parvey, senior principal engineer for the City of Tacoma, 
led a panel titled “Big data, little water,” an interesting discussion on 
how to use big data effectively and strategies to best process and utilize 
information to support water management in the future.

Sean Senescall, water division manager for Tacoma Public Utilities, led a 
session in which he stated that water utilities are a capital-intensive business 
where costs are mostly infrastructure driven. Costs are oftentimes fixed, 
even when the amount of water sold to customers decreases. He addressed 
the need to take a look at financial management in water utilities, such as 
conservation and flexibility in planning in lieu of uncertainty. 

A panel led by Egils Milbergs, chief innovator at the Washington Business 
Alliance Center for Accelerating Innovation, acknowledged the various 
water clusters across the U.S., a list in which Tacoma/Pierce County is 
included. The panel discussed the common goal of the water clusters, 
which is to create economic opportunity and catalyze innovation. Water 
clusters focus on how technology and innovation have a key role in 
addressing the nation’s pressing environmental problems. Clusters such 
as the one in Tacoma/Pierce County are spurring innovation and creating 
an environment where companies and organizations can easily share ideas 
and solutions. Connections within clusters lead to partnerships between 
businesses and researchers, facilitating the transfer of new technologies to 
the market, according to the EPA. 

Commissioner for the Port of Tacoma, Connie Bacon, offered closing 
remarks about the impact of collaboration and the importance of regions 
and clusters to come together to spark innovation. New ideas and 
catalysts are needed in order to grow into economic success, she said.

Following the two-day panel sessions at the Convention Center, there 
was a supplementary guided tour led by Joel Baker, director for the 

Center for Urban Waters, and Kurt Marx, assistant director of the Center 
for Urban Waters and Clean Water Innovation at UW Tacoma, at the 
Center for Urban Waters located in Tacoma on the Foss Waterway.

Tacoma’s water initiatives during the last two decades not only have 
cleaned up the area around Commencement Bay, but have spurred 
innovation and created an industry that has generated many jobs. To name 
a few, the Center for Urban Waters is home to city engineers, UW Tacoma 
researchers, and the Puget Sound Partnership, each focused on clean water 
technologies and solutions to protect and restore Puget Sound. The WSU 
Puyallup hosts one of the largest stormwater research centers in the country. 
Additionally, WSU Puyallup’s Director John Stark and UW Tacoma/Center 
for Urban Waters’ Baker teamed up to form the Washington Stormwater 
Center focused on emerging technologies and low-impact development.

Overall, Wellspring 2014 was a resounding success. Conference 
attendees explored the various issues facing clean water technology, 
the impact of regulations on science and production, created lasting 
relationships between stakeholders, and discussed solutions. The 
conference concluded with a general agreement that all sectors in the 
water technology industry must come together and experts need to 
continue to share knowledge and research to best drive innovation for 
clean water initiatives. The event served as a forum for novel ideas and 
proved that collaboration drives advancement. 

The conference also encouraged development of new products, systems, 
and policies regarding clean water and solidified Tacoma’s determination 
to lead this effort on a national level. Planning and preparation for 
Wellspring 2015 have already begun and details will be announced soon. 

The Center for Urban Waters, located in Tacoma on the Foss Waterway, is home to 
city engineers, UW Tacoma researchers, and the Puget Sound Partnership, each 
focused on clean water technologies and solutions to protect and restore Puget 

Sound. Additionally, the co-housed Washington Stormwater Center is focused on 
emerging technologies and low-impact development.

For more information, visit www.wellspringtacoma.com. 
Information provided by the Water Partners of Tacoma
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In recent months, the Life Cycle Assessment Working Group of the SEI 
Sustainability Committee has published several articles introducing 
the first ever Top 10 list of questions most commonly asked about 
sustainable design and LCA. This list aimed to answer questions 
with reputable research and quantifiable data on the sustainable 
alternatives. We discuss these questions in 10 blog topics at www.tiny.
cc/SEItop10LCA. This month’s article, the last in this series, covers the 
following questions addressing the future of LCA: 

• How much do things seen in LEED (recycled content, local sourcing, etc.) matter?
• What is the environmental impact of natural and man-made disasters?
• How can holistic life cycle thinking impact the way we design for disasters?

LEEDv4 was introduced in November 2013 and is being used by some 
project teams. However, since it will not be mandatory for teams to use 
LEEDv4 until October 2016, most projects are still using LEED 2009 
or earlier. In LEED 2009, the two main credits that structural engineers 
tend to focus on are the regional and recycled content material credits. 
These are also the two credits in the Materials and Resources category 
that are most often pursued and won. 

These credits are often achieved on projects since structural steel and 
rebar are highly recycled and concrete is generally supplied locally. 
However, recycled content and regional content in LEED 2009 and 
previous versions are single attribute criteria that do not take into account 
a full life cycle assessment of materials and can therefore sometimes 
misrepresent the actual environmental impact of the project materials. 

Sustainable design

The future of 
incorporating LCA
Looking at the impacts of LEED and resilience.
By Kelly Roberts, P.E., LEED AP BD+C, and Matthew Comber, S.E., P.E., LEED AP BD+C
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LEED v4 presents a major overhaul, with several additions and changes 
to MR credits. The new Materials and Resources section focuses on 
supporting a life cycle approach to material selection at both the whole 
building and the product level. With this move toward incorporating 
life cycle assessments for the whole building and products, LEED is 
attempting to take a holistic approach to determining the environmental 
impact of materials and resources. 

The first credit, “Building life cycle Impact Reduction,” is intended to 
encourage adaptive reuse and optimize the environmental performance 
of products and materials. It aims to look at the life cycle impact at the 
whole-building level. This credit rewards the most points to project 
teams that are able to reuse or renovate an existing building. Points are 
also awarded to project teams that perform a whole building life cycle 
assessment and can demonstrate a 10 percent reduction across various 
environmental impact measures compared with a reference building. 

The next three credits included in the LEED v4 Materials and Resources 
section are different variations of “Building Product Disclosure and 
Optimization.” The first intent of all of these credits is to encourage 
the use of products and materials for which life cycle information is 
available and that have environmentally, economically, and socially 
preferable life cycle impacts. These credits focus on environmental 
product declarations (EPDs), sourcing of raw materials, and material 

ingredients or health product declarations (HPDs). The future of LEED 
for materials is transparency so that project teams can make informed 
decisions about the materials and products that are in our buildings.

LCA provides the building industry with the tools to think holistically. 
This holistic approach does not have to stop with the initial construction 
impacts, but can expand to how we think about disasters as well. As a 
society, we have placed a great deal of emphasis on recycling rates 
and reducing operational energy use in green building codes and rating 
systems. However, standard building code requirements for seismic 
or wind loads that accept significant damage in a major event are not 
addressed. 

LEED v4 has been successful in introducing special emphasis on LCA 
criteria, but does not recognize disaster resilience as one of its standard 
criteria. For a building to be truly sustainable it should minimize impacts 
to its environment, community, and economy over its full lifespan, 
including a consideration of its susceptibility to natural and man-made 
hazards such as hurricanes, tornadoes, earthquakes, flooding, fire, and 
blast (Kneer and Maclise, 2008). Otherwise, the resultant burdens on 
our built environment could be overwhelming after a major disaster.

A few methodologies have been proposed (Court et al., 2012) and 
implemented (Comber et al., 2012a and 2012b; Comber and Poland, 
2013; Sarkisian et al., 2012) to assess the environmental impacts of 
seismic damage. At their core, these methodologies share a common 
approach: a pairing of a seismic loss assessment methodology with 
building component LCA data. The concept of using a seismic 
damage assessment to understand environmental impacts is new. 
There is no standard method or procedure, however the methods 
proposed by these authors can be useful, depending on the desired 
results and the amount of detailed information regarding damage and 
life cycle data available.
 
For green building standards to truly encompass sustainable 
construction, the concept of disaster resilience must be addressed. State-
of-the-art modern buildings are no doubt currently in construction, 
designed to meet LEED or other green building requirements, that 
could be easily destroyed as a result of a hurricane, earthquake, 
or other force of nature. There is a high risk that the monetary and 
environmental investment made to create high-efficiency systems in 
these buildings will not generate a return if the building experiences 
a major hazard event. A more holistic consideration of the risks and 
benefits associated with resilient design strategies would ensure that 
their full lifetime environmental impacts are minimized.

KELLY ROBERTS, P.E., LEED AP BD+C, is a consulting structural engineer at Walter P 
Moore and a member of the SEI Sustainability Committee. She can be reached 
at kroberts@walterpmoore.com. MATTHEW COMBER, S.E., P.E., LEED AP BD+C, is a 
structural engineer for Project FROG and a member of the SEI Sustainability 
Committee. He can be reached at mcomber@projectfrog.com. 
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Environmental Connection 2015, the International Erosion Control 
Association’s annual conference and exhibition — billed as the “world’s 
largest soil and water event” — is even larger this year with the co-
location of Geosynthetics 2015, a biennial conference and exhibition 
organized by the Industrial Fabrics Association International (IFAI) 
and the Geosynthetic Materials Association (GMA). The combined 
event will be held Feb. 15-18, 2015, at the Portland Convention Center 
in Portland, Ore.

While Environmental Connection covers a broad range of erosion 
control and stormwater management topics, Geosynthetics 2015 focuses 
on developments in geosynthetics engineering and technologies. The 
combined event features more than 225 exhibits and a comprehensive 
program of full-day training and short courses, panel discussions, field 
tours, training workshops, and technical papers.

A combined opening session features two keynote presentations 
that provide an in-depth look at the Oso, Wash., landslide, including 
implications for the future, and rebuilding efforts. In the first keynote, 
Scott Burns, Ph.D., professor of geology (retired), Portland State 
University, presents “Oso Landslide Causes, Implications and 
Prevention Options.” In March 2014, a landslide in rural Oso, Wash. 
(northeast of Seattle) killed 43 people. It traveled more than 60 mph 
and crossed the entire valley. The most devastating landslide in modern 
American history in terms of the number of people killed, it occurred 
in an area where 10 major landslides had occurred during the last 6,000 
years. Geologists knew about this history, but this knowledge was not 
communicated well to planners, and people were allowed to live in 
landslide-prone areas. This landslide is being studied from many angles 
today, including prediction, planning, mechanisms, and insurance. It 
has become one of the most significant case histories to be studied by 
geotechnical engineers and engineering geologists in the last 50 years.

In a related keynote, Shaun Stauffer, principal, GeoEngineers, Inc., 
discusses “Reconstruction of State Route 530 after the 2014 Oso 
Landslide.” This presentation will discuss the Oso landslide event, the 
resulting damage to State Route 530 and associated facilities, and the 
emergency design and final reconstruction of the roadway.

Attendees will have access to both IECA and IFAI educational offerings 
regardless of which conference they register for, including morning 
plenary, technical sessions, and panel discussions. Both groups offer 
Professional Development Hour credits for attending sessions.

Environmental Connection
The Environmental Connection program begins Sunday, Feb. 15, with 
seven full-day training courses:
• Getting to Know RUSLE2
• Stream Restoration Planning and Design: Essential Basics for Erosion 

Control Professionals
• Navigating Stormwater Compliance with Budgets, Schedule & Solutions
• Mastering the Art of Phase II MS4 Program Effectiveness & Compliance
• Bio-Technical Remediation and Soft Armor Installations for High Velocity 

Urban Channels
• Effective Best of the BMPs
• Steep Slope Stability Analysis

Technical sessions begin on Monday morning, Feb. 16, following 
the combined opening session. The technical program includes more 
than 115 sessions over three days, presented as training workshops, 
case studies, forums, technical papers, product practicums, poster 
presentations, or half-day sessions. Four technical tracks are:
• Erosion and Sediment Control
• Stormwater Management
• Surface Water Restoration
• MS4 Management

Providing an opportunity to view local projects, Environmental 
Connection offers two field tours (small additional charge). On 
Tuesday, Feb. 17, from 8:00 a.m. to noon, attendees can visit the 
Johnson Creek Stream Restoration. Johnson Creek is Portland’s largest 
tributary to the Willamette River and is home to fish species listed as 
threatened under the Endangered Species Act. The creek also has a long 
history of flooding problems — causing major property damage — 
and multiple, but unsuccessful, attempts to address the problems. The 
most significant changes occurred during the 1930s when the Works 
Progress Administration widened, deepened, and rock-lined 15 of the 
26 miles of the creek. In 1997, the City of Portland began purchasing 
property along the creek from willing sellers. In 2001, the city began 
implementing a restoration plan to rehabilitate the watershed’s natural 
functions to resolve flooding problems and improve habitat for listed 
fish species. Numerous projects of various types and sizes have been 
completed since then. Project elements have included revegetation 
of riparian areas, wetland creation, and enhancement associated with 
floodplain reconnection, bank stabilization, large woody debris habitat 
structures, and fish passage improvements. The field trip will include 
several sites showing the different types of work being performed on 
the creek and how the sites have evolved over time. 

Materials

Soil, water, and
geosynthetics
Environmental Connection and Geosynthetics 2015 
combine to offer expanded learning opportunities.
By Bob Drake



JANUARY 2015          cenews.com          57

The Integrating Green Infrastructure in Portland field tour will take place 
on Wednesday, Feb. 18, from 8:00 a.m. to noon. The City of Portland 
has been a leader in development of green infrastructure (low-impact 
development) for the last two decades. Initiation to green infrastructure 
began in the 1990s when the city was required to address combined sewer 
overflows causing sewage spills into in the Willamette River. Additional 
impetus for addressing stormwater quantity and quality issues were the 
NPDES Phase I requirements and listing of fish species in the Willamette 
River and tributaries under the Endangered Species Act. The Portland 
Stormwater Management Manual, updated in January 2014, emphasizes 
the use of vegetated surface facilities to treat and infiltrate stormwater on 
the property where the stormwater runoff is generated. This field trip will 
examine a variety of types and sizes of facilities constructed with private 
and public funds as well as public-private partnerships. Representatives 
of the city’s Sustainable Stormwater Program will discuss the planning 
process behind siting facilities, realized cost savings, direct and indirect 
benefits, and the city’s approach to engaging the public. 

Geosynthetics 2015
Geosynthetics 2015 features eight, full-day short courses on Sunday, 
Feb. 15:
• Design of Bottom Liners and Final Cover Systems for Containment Facilities
• Design of Geosynthetic-Reinforced Unpaved and Paved Roads
• Designing and Specifying Planar Drainage Geocomposites
• Geomembranes for Potable Water Applications
• Geosynthetic Reinforced Soil
• Geosynthetic Test Procedures and Material Specifications
• Nanotechnologies for Geosynthetics: Opportunities and challenges
• Static and Seismic Slope Stability for Lining and Cover Systems

In addition, 29 technical sessions on Monday, Tuesday, and Wednesday 
focus on topics such as MSE retaining walls, use of geosynthetics for 
foundations and ground improvement, lining system design, application 
of geosynthetics in environmental remediation, turf reinforcement 
mats, use of geosynthetics in dams and dredging, reinforced slopes and 
embankments, new technologies for road and rail construction, new 
hard armor solutions for erosion control applications, and more. 

Two panel discussions on Monday, Feb. 16, may be of particular 
interest to civil and structural engineers:

Geosynthetic Reinforced Soils Integrated Bridge System (GRS IBS) – 
Lessons Learned — During the last four years, the Federal Highway 
Administration has been promoting use of the GRS IBS to federal, state, 
tribal, and local transportation agencies through its Every Day Counts 
initiative. The effort has generated more than 150 projects in more than 
35 states, with many being instrumented and evaluated. This session 
will focus on lessons learned from a design, construction, performance, 
and material selection perspective through invited presentations and a 
panel discussion. 

State of the Practice for the Design and Construction of Geosynthetic-
Reinforced Earth Structures — Recent research has identified the 
frequency with which certain “adverse factors” contribute to the poor 
performance of 45 geosynthetic-reinforced retaining walls. That water 
functions as an “initiator” in such a large percentage of wall failures 

is not surprising. However, that the poor performance of more than 
40 percent of these structures may be attributable in part to errors in 
engineering analysis, design, or specifications is cause for considerable 
concern. These trends indicate that the state of the practice in 
geosynthetic-reinforced retaining wall design is alarmingly poor. 
This discussion brings a panel of experts in the design, specification, 
construction, and forensic investigation of mechanically stabilized earth 
structures together with audience members who possess many of these 
same skills. After brief presentations by the panel members, audience 
members will be invited to share their knowledge and thoughts on 
measures to improve the engineering of these walls.

On Wednesday, Feb. 18, from 8:00 to 9:30 a.m., a plenary panel 
discussion, “Geosynthetic stagnation: We will see a significant growth 
in geosynthetics use if …,” is intended to promote greater use of 
complete solutions and engineering systems that include geosynthetics. 
Historically, many geosynthetics products require design by specialists 
in geosynthetics. However, many geosynthetic applications are 
now so common that they should be considered simply standard 
civil engineering applications. Yet, university curriculum is light on 
geosynthetics application and design, engineers not specializing in 
geotechnical engineering may not appreciate how geosynthetics apply 
to their specialty, and design procedures for integrated systems are 
not readily available. Manufacturers and suppliers can only in some 
instances provide engineers and contractors with complete solutions that 
include geosynthetics — instead they are limited to providing various 
geosynthetic products. MSE walls are one area where the industry has 
done pretty well in that design procedures are well established and 
materials to construct an integrated MSE wall system (reinforcement 
geosynthetic, fascia, drainage) are readily available.

Four speakers will present their perspective on Integrated Geosynthetic 
Solutions and Systems as representatives from different parts of 
the geosynthetics industry — consultant, professor/researcher, 
manufacturer, and contractor. The presentations will be followed by a 
30-minute, moderated panel and audience discussion. 

Geosynthetics 2015 features the launch of the Introduction Series. 
Designed for beginners, this free series of short, targeted presentations 
will teach attendees what geosynthetics are and how they fit into 
projects. Current topics include:
• Introduction to: Geomembranes
• Introduction to: Reinforcement Geosynthetics
• Introduction to: Drainage Composites
• Introduction to: Geotextiles
• Introduction to: GCLs

Additionally, David Elton, Ph.D., P.E., will present Geosynthetics 
101. The complimentary two-hour session will be offered twice 
during the conference.

More information about Environmental Connection 2015 and 
Geosynthetics 2015 is available at www.ieca.org/conference/annual/
ec.asp and http://geosyntheticsconference.com, respectively.

Information provided by the International Erosion Control Association (www.ieca.
org) and Industrial Fabrics Association International (www.ifai.org). 
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Geophysical Survey Systems, Inc. (GSSI) 
said that users of its UtilityScan ground 
penetrating radar system can identify and mark 
the location and depth of a variety of metallic 
and non-metallic targets, such as subsurface 
gas, sewer, and communication lines, as 
well as perform a variety of tasks beyond 
utility location. With 10 cart, antenna, and 
control unit configurations, the UtilityScan is 
configurable to specific applications, such as 
utility detection, environmental remediation, 
road inspection, concrete scanning, and 
geological, archaeological, and forensic 
investigations. The system also can store and 
replay data.

Geophysical Survey Systems, Inc.
www.geophysical.com 

05. Ground penetrating radar
YSI’s ProDSS is a multiparameter 
digital handheld meter that adds turbidity 
measurement as an option to the company’s 
handheld line, and also incorporates universal 
ports, a color display, and smart sensor 
technology. Smart sensors enable automatic 
configuration of the sensor when installed, 
and those configurations stay with the sensor 
— even if removed from the instrument — 
providing flexibility. According to YSI, the 
technology in the ProDSS is similar to that 
found in larger systems used for continuous 
deployment.

YSI
www.ysi.com 

04. Handheld meter
MMFX Steel Corporation is rebranding its 
MMFX2 concrete reinforcing steels to ChrōmX 
9000 Series. This series includes ChrōmX 9100 
(Grade 100) and ChrōmX 9120 (Grade 120) rebar, 
both sold under the ASTM A1035 specification. 
According to the company, because of the steel’s 
chemistry and microstructure, ChrōmX 9000 
products provide high strength with ductility, 
as well as high corrosion resistance. Since there 
are no fragile coatings, ChrōmX 9100 and 9120 
can be handled and fabricated like conventional 
rebar. ChrōmX 9000 products allow for high-
strength designs, reducing construction costs, 
increasing efficiencies, and resolving rebar 
congestion issues, MMFX said.

MMFX Steel Corporation
www.mmfx.com 

03. High-strength rebar

Trimble introduced Trimble Connect, a cloud-
based collaboration platform based on GTeam 
software from recently acquired Gehry 
Technologies. According to Trimble, Trimble 
Connect supports the platform-neutral IFC 
file format for OpenBIM and streamlines 
the process of combining BIM, 3D, and 2D 
models via the Web. Trimble Connect allows 
teams to access, analyze, manage, and share 
project data and centralizes all digital assets 
across a project portfolio, allowing project 
managers and building owners to audit and 
report on all past and present project data 
and activity.

Trimble
http://connect.trimble.com 

02. Cloud-based collaboration

01. Immersive computing
HP’s new Sprout combines a scanner, depth sensor, high-resolution camera, and projector into a single 
device that allows users to take physical items and seamlessly merge them into a digital workspace. The 
system also provides a collaboration platform, allowing users in multiple locations to collaborate on and 
manipulate a single piece of digital content in real time. Sprout features a vertical HD touch screen coupled 
with a 20-point capacitive touch mat. A projection system scans and captures objects in 3D. The computing 
platform features an Intel i7 Processor, 1TB of storage, a dual-screen interface, and Windows 8.1.

HP
www.sprout.com
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Pile Dynamics, Inc. recently released a new 
model of its Pile Driving Analyzer (PDA) 
System, the PDA-8G, for dynamic load tests 
of any type of deep foundation. The PDA-8G 
is offered with four or eight universal 
channels of data acquisition, all compatible 
with both cabled and wireless sensors. 
According to the company, data transfer from 
the sensors to the PDA is extremely fast, 
suitable to test piles driven with high-blow-
rate hydraulic hammers. PDA-S software 
includes extensive data input help and output 
customization, and two real time capacity 
calculation methods (CASE and iCAP).  

Pile Dynamics, Inc.
www.pile.com/PDA

07. Deep foundation analysis

The American Concrete Institute’s eighth edition of the SP-4(14) Formwork for Concrete 
manual includes current standards and practices, removes outdated or irrelevant material, adds 
content on new developments in formwork technology and practice, and updates the look and 
layout of the document. Updated span tables and design values comply with the 2012 National 
Design Specification issued by the American Wood Council, and updated loads reflect changes 
in the latest edition of ASCE/SEI 37, “Design Loads on Structures During Construction.” 

American Concrete Institute
www.concrete.org 

06. Concrete formwork manual

Civil + Structural  Engineer  provides  the  latest 
Products  and  Services  designed  for  the  engineering  community

VISIT www.cenews.com/products/services
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11. Mine modeling and planning software
New features in Maptek Vulcan 9.1 modeling and 
mine planning software include Gantt Scheduler 
for underground operations, Level Designer 
for stope access design, and enhancements to 
Implicit Modelling. Vulcan 9.1 also offers major 
upgrades to Pit Optimiser, Borehole Geophysics, 
and stratigraphic modeling tools, Maptek said. 
Level Designer creates hundreds of crosscuts 
in seconds. Design strings and cost information 
are provided for each development scenario, 
allowing engineers to determine an optimal plan 
for stope access. Stratigraphic modelling 
upgrades allow users to combine different 
modeling methods into a hybrid approach 
that makes best use of available data.

Maptek
www.maptek.com/vulcan9.1

Strainstall’s BridgeWatch Modular service 
provides real-time remote monitoring 
information and warnings of impending 
structural issues in smaller bridges, tunnels, and 
buildings for a fixed monthly fee with no set-up 
or capital equipment costs. All equipment 
is installed and maintained by Strainstall. 
Subscribers receive online accessible reports 
of their structures, customized to their own 
specific requirements, including, for example, 
the use of SMS or email alarms as an alert to 
signs of possible structural problems. For an 
additional cost, customers can receive periodic 
visual inspections of the monitored elements 
within BridgeWatch-protected structures.

Strainstall
www.strainstall.com 

10. Structural monitoring service 12. Accurate geospatial data without GNSS
Leica Geosystems and its sister company, 
Aibotix, recently presented a solution 
for accurate positioning of the Aibot X6 
unmanned aerial vehicle (UAV) without 
GNSS. For example, using the Aibot X6 
together with the Leica Nova MultiStation to 
inspect top surfaces of aircrafts in hangars, 
the UAV, equipped with Leica Geosystems’ 
360° prism, flies over the aircraft and takes 
high-resolution images of its surface. During 
its flight, the Aibot X6 is tracked by the Leica 
Nova MultiStation to determine its exact 
spatial position with an accuracy of a few 
centimeters.

Leica Geosystems
www.leica-geosystems.com

Lenovo’s ThinkPad W550s mobile 
workstation features graphics capabilities 
powered by the NVIDIA Quadro K620M 
GPU, which offers users the benefits of 
the latest NVIDIA Maxwell mobile GPU 
architecture; mechanical docking and multi-
monitor support; energy-efficient GPUs that 
provide as many as 13 hours of battery life; 
optional touch panel; integrated four-in-one 
SD card reader; and CPU performance using 
fifth-generation Intel Core processors. Power 
Bridge technology lets users hot-swap the 
rear battery. Equipped with a touch screen, 
the ThinkPad W550s weighs 5.47 pounds.

Lenovo
www.thinkworkstations.com

09. Mobile workstation

The Simpson Strong-Tie Blue Banger Hanger threaded insert received the first International 
Building Code (IBC) report issued for a specialty cast-in-place insert. The inserts are cast 
into the underside of a concrete deck after being fastened to the top of wood forms or metal 
decks. According to the company, the high-strength, easy-to-install wood-form and metal-
deck anchors have been tested and shown to provide outstanding performance in cracked and 
uncracked concrete under both static and seismic loading conditions. Patented multi-thread 
design enables one size insert to handle multiple diameters of threaded rod.

Simpson Strong-Tie
www.strongtie.com/anchorsystems 

08. Cast-in-place threaded insert
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Teledyne BlueView’s BV5000 3D Multibeam 
Scanner operates underwater to provide 
clear and objective 3D data to evaluate the 
current condition of underwater assets. 
The scanning sonar head and integrated 
mechanical pan and tilt mechanism generate 
both sector scans and spherical scan data. In 
the bridge inspection market, the generated 
high-resolution imagery of underwater areas, 
structures, and objects can cut risks and 
eliminate guesswork, saving time and money. 
This allows engineering firms to make 
smarter decisions, more accurate estimates,  
and conduct repair/preventative maintenance 
sooner, the company said.

Teledyne BlueView
www.blueview.com 

17.Underwater scanner
Oldcastle Stormwater Solutions’ Perk 
Filter, a stormwater media filtration device, 
received approval for use to meet the new 
water quality design requirements of the 
Virginia Stormwater Management Program 
by Virginia’s Department of Environmental 
Quality. Additionally, Perk Filter has a 
general use level designation (GULD) from 
the Washington Department of Ecology 
for both Basic Treatment and Phosphorous 
Treatment — requiring at least 80 percent 
total suspended solids removal and 50 
percent total phosphorous removal. The Perk 
Filter is available in multiple configurations, 
including catch basins, vaults, and manholes.

Oldcastle Stormwater Solutions
www.oldcastlestormwater.com 

16. Stormwater filtration device
Sensor Products, Inc. said its new Tactilus 
soil-structure real-time pressure analysis 
system can efficiently, quickly, and cost 
effectively evaluate both soil-structure 
interface pressure magnitude and distribution 
between soil and structures. According to the 
company, valid earth pressure measurements 
will assist state transportation departments 
and their contractors in developing reliable 
load combinations for new geotechnical/
structural systems, as well as those associated 
with traditional systems. These measurements 
will also be valuable for health monitoring 
and long-term performance evaluation, the 
company said. 

Sensor Products, Inc.
www.sensorprod.com/soil

15. Soil-structure pressure analysis

The American Wood Council’s 2015 “Wood-
Frame Construction Manual for One- and Two-
Family Dwellings” (WFCM) was approved 
as an American National Standard by ANSI. 
WFCM is referenced in the International 
Code Council’s 2015 International Building 
Code and 2015 International Residential 
Code. Primary changes in the new WFCM 
include tabulated spans for lumber framing 
members now reflect changes to design 
values referenced in the 2015 National Design 
Specification for Wood Construction, and 
new tables provide prescriptive wood-frame 
solutions for rafters and ceiling joists. 

American Wood Council
www.awc.org 

14. Wood-frame construction manual

Arithmetica’s Pointfuse converts point cloud datasets into high-fidelity vector models. Pointfuse uses 
advanced statistical techniques to create vector models that can then be manipulated using any industry-
standard CAD system. According to the company, Pointfuse is fully mobile compatible, and can process 
data from mobile scanners as easily and quickly as from terrestrial or airborne systems. Results can be 
output and used on standard handheld mobile devices for use in the field. Automatic feature extraction 
identifies features such as power lines, bridges, gantries, and crash barriers within the point cloud.

Arithmetica 
www.pointfuse.com

13. Point cloud processing
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Topcon Positioning Group announced the 
latest edition to its line of 3D mobile mapping 
systems — the IP-S3. According to Topcon, 
the fully integrated, high-density digital 
imaging system is more compact, lightweight 
(39 pounds), and designed to scan at a rate 
up to five times faster than previous models. 
Scanning at 700,000 points-per-second, 
the system is designed to offer data-rich 
results with its 30 MP panoramic imagery. 
The system pairs with Topcon Mobile 
Master Office software to perform all post-
processing functions in a single application.

Topcon Positioning Group
www.topconpositioning.com  

19. 3D mobile mapping system

Superior Concrete Products announced Superior Ballistics, a product enhancement that strengthens 
and reinforces fencing for use by electric and gas utility substations, business owners, and other 
security-minded consumers. According to the company, this new proprietary feature doubles the 
strength of the company’s precast concrete solid barrier and fence panels, making them impervious to 
close-range fire from high caliber ammunition. In independent tests, a .308 Winchester caliber round 
fired from a high-powered rifle at a distance of 30 feet was unable to punch a hole through the fence.

Superior Concrete Products
www.concretefence.com 

18. Precast concrete security barriers

Professional Liability
is essential.

Overpaying is not.
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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.
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Civil + Structural Design Tools

Civil + Structural Engineer is recognizing civil and structural engineers 40 years old or younger working in the United 
States for consulting firms, public agencies, military, or educational or research institutions who have shown exceptional 
technical capability, leadership ability, effective teaching or research, and/or public service benefiting the civil and 
structural engineering professions, their employers, project owners, and society. Nominees selected as Rising Stars in 
Civil + Structural Engineering will be featured in an article in the April 2015 issue of Civil + Structural Engineer.

Submit your nominations today for the

2015 Rising Stars in Civil + Structural Engineering Awards!

Setting an example for generations to come…

Don’t miss your chance to nominate 
yourself or a representative from your firm!

Nomination Deadline: February 20, 2015
Maximum Nominations per Firm: Up to four! 
Application Fee:  FREE!

www.zweiggroup.com/risingstarsaward

RISING
STARS

Among the news from Autodesk University in early December 2014 
in Las Vegas was the expanded offerings of cloud-based collaboration 
services for the building and infrastructure industries. Two new 
Cloud Service Subscription applications of particular interest to civil 
and structural engineers are A360 Collaboration for Autodesk Revit 
and Autodesk Field Assets for InfraWorks 360.

A360 Collaboration for Revit stores all project and design data in 
Autodesk’s secure cloud environment, providing centralized access 
to BIM project data to all team members and replacing work-arounds 
such as FTP sites or PDFs attached to emails. Changes made by 
one team member are immediately visible and available to all team 
members. And, team members who do not have access to Revit can 
still view, search, and “socially interact” with all project design data. 

A360 Collaboration for Revit also includes a chat tool called 
Communicator for Revit that allows project team members to 
communicate directly in real time while working on project models. 
Users receive notifications of new chat messages, connection 
requests, and sync status for “workshared” models.

The new location-based, Field Assets for InfraWorks 360 Web 
application provides field staff greater access to infrastructure asset 
management information using almost any mobile device. With Field 
Assets for InfraWorks 360, owners and operators can collect, mark-
up, and share asset data in real time. This allows managers to make 
better-informed decisions on how to deploy their field workforce 
for asset inspection and maintenance for optimal productivity and 

financial performance, Autodesk said. It also extends the value of 
BIM beyond planning and design to the full infrastructure lifecycle, 
including asset operations and management.

Two significant benefits of cloud-based services are that they allow 
collaboration on a consistent set of models and provide access to 
unlimited computing power.

“We are entering a new era in which abundant computing power and 
pervasive Internet access are powering remarkable advancements 
in BIM, where information about a project is always accurate and 
available anytime, anywhere, to anyone involved,” said Amar 
Hanspal, senior vice president, Information Modeling & Platform 
Group, Autodesk. “Our aim is to equip project teams with highly 
connected, powerful services for every phase of a building or 
infrastructure project life cycle.”

Autodesk expands
cloud-based services
By Bob Drake

A360 Collaboration for Revit enables centralized access to Revit models 
by team members in all disciplines from multiple firms or sites.

Field Assets for InfraWorks 360 provides field staff mobile access to 
infrastructure asset data based on their location.

Information provided by Autodesk (www.autodesk.com).
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