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A stark steel beam
Will please the eye
Of one who tends toward order.
Strong, clean lines,
Its imperceptible bending
Essential to our infrastructure.

Soil has no tensile capacity
To speak of.
Yet
It forms elegant sandstone towers,
Settles and heaves with what seems like
A mind of its own.

Soil is for poets
With its vast array of colors,
Textures,
Microscopic grains to
Massive boulders.
Capable of creating
Vast plains, and
Towering mountains
Alike.

Concrete is burly,
Messy.
From simple ingredients
Come mighty strengths,
A mixture malleable
Into any form one could imagine.
Mad science meets brute force.

But every modern marvel,
Every humble house
Must rest on something.
Soil is for poets.

We don’t choose the ground we build on.

To work with what we have
Requires patience,
Finesse.
Willingness to see each site as
Possibility.
Imagination,
For we never know exactly what’s below.
Appreciation and respect
For what was never our creation.
It will not behave as we predict,
Exactly, but instead teach us a lesson,
Shift our point of view, just a little
Every time.

Soil is for poets.

Mary C. Nodine, PE, A.M.ASCE, is a geotechnical poet and a project engineer with GEI 
Consultants, Inc. in Woburn, MA. She can be reached at mnodine@geiconsultants.com

AUTHOR

Geo-Poem by Mary C. Nodine, PE, A.M.ASCE

Soil Is for Poets

iStock.  01-09-14 © Konstik
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Just wanted to express my sincere 
thanks for the opportunity to show-
case Geotechnical Asset Management. 
The issue is just very nicely done and I 
expect this Geo-Strata issue will add a 
few more geotechs to the ranks of those 
interested in moving GAM forward.  

David A. Stanley, JD, CPG, LG, LEG
Alaska Dept. of Transportation

While I always enjoy reading The GeoCurmudgeon, I believe that 
Mr. Bachner let his hyperbole run away from him. (He) is cor-
rect that geoprofessionals need to be active in their obligations 
to “preserve and protect” and that the nation’s infrastructure 
does suffer from inadequate maintenance funding. However, 
some of his statements do more to detract than help. The 
worst was “crossing a bridge is something motorists do at their 
own peril." This statement is entirely false and means that our 
state and local DOTs are willfully endangering the public by 
allowing unsafe bridges to remain open. The I-35W bridge 
collapse in Minnesota in 2007 was a tragedy, and there are 
occasional truck/shipping collisions with bridges that cause 
damage or collapse, but to say that the public is in constant 
peril due to the condition of the bridges they cross is irrespon-
sible. (He) admits that his style can be confrontational, and 
he is a very effective proponent of our profession; however, 
statements such as Mr. Bachner’s are counter-productive to the 
debate and actually a disservice to engineers. Part of being the 
protectors of public safety includes being responsible in how 

we portray the state of infrastructure to those that use it and 
trust our judgment. 

W. Robert Thompson, III, PE, D.GE, M.ASCE 
Dan Brown and Associates, PC 
Montgomery, AL 

Author's response
Mr. Thompson is 100% accurate that I use hyperbole to provoke 
thought, but for what I deem are positive ends and even to prod some 
folks into taking the action needed for geoprofessionals to gain the recog-
nition their service to society deserves. 

The statement that Mr. Thompson objects to – “…crossing a bridge 
is something motorists do only at their own peril.” – is, in my judgment, 
only partial hype. Which is why I disagree with his assertions that “This 
statement is entirely false.” And "to say that the public is in constant 
peril due to the condition of the bridges they cross is irresponsible.” 

I am telling it like it is, but not as an engineer: I’m just a member of the 
public, although one who may be more aware than most that U.S. bridges 
seem awfully fragile, given the number of at least 15 collapses since 2000.

I will concede that I probably could have added “it seems” between 
peril and the period concluding the offending sentence, but crossing a 
bridge has become a concerning experience for me, because I do not 
trust bridges. How many hundreds of existing bridges share the same 
design basis as the I35W bridge, with its undersized gussets? Was that 
an engineering error? Only if the engineers who designed the bridges a 
half-century ago knew what we know today. They didn’t, of course. 

Engineers are the natural ally of our infrastructure. We need to 
have every older bridge in this nation evaluated by engineers such as 
Mr. Thompson, not only to assess their integrity as long as nothing goes 
wrong, but to also learn how they would respond to the types of acci-
dents that often occur. And that’s not hype.
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News from Our 2014 Annual Meeting

T he Geo-Institute's annual business meeting was 
held February 24 in Atlanta during this year’s Geo-
Congress. The Congress attracted 1,249 (!) attendees, 
of which about 100 attended the business meeting. 

Considering that we have approximately 11,500 members, the 
following information should be new to about 99% of you.

This year, to generate audience participation, we introduced 
live text polling. Five multiple-choice questions were asked, 
and about a third of the audience provided their answers by 
texting. The results were immediately displayed in real-time. 
Most importantly, the audience became engaged and asked 
numerous questions leading to valuable discussions. I hope to 
expand this discussion by sharing the following summary.

• G-I Membership. Though membership has grown 
from about 9,300 in 2000 to about 11,000 (a respectable 
18% growth), the bad news is that our total membership has 
remained static since 2008. There are approximately 20,000 to 
25,000 geoengineering professionals in the U.S. and about an 
order of magnitude more worldwide, so there is tremendous 
opportunity for growth.

• Member Demographics
− 58 percent work in the private sector
− 14 percent are in academia (students or professors)
−   6 percent work for a government agency
−   4 percent work for contractors
−   3 percent work for firms that supply equipment or 

products to the geoprofession, and
− 15 percent are currently unclassified.

Based on the 10 ASCE geographic regions, the largest concen-
tration of G-I members can be found in Region 9 (California), 
which accounts for 17 percent of our membership.  Region 1 
(the Northeast) follows at 15 percent and Region 10 (Interna-
tional) at 14 percent.

• G-I Conferences, now called the Geo-Congress. We 
have held 18 annual Geo-Institute conferences. Attendance at 
the conferences from 1997 to 2004 averaged about 600. Our 
stand-alone conference attendance from 2005 to 2011 has aver-
aged about 820, and, since 2011, has grown to about 1,250. 
Much of this growth is attributed to a very successful push to 
recruit more students (e.g., more than 400 students attended 
the 2014 Geo-Congress).  In addition to the obvious educa-
tional opportunities, students make the conference a valuable 
recruiting opportunity for potential employers, create valuable 
networking opportunities for everybody, and greatly enhance 
the mix of Congress attendees.

• G-I Partnered Conferences. We have partnered with oth-
er organizations (i.e., ADSC and PDCA in 2009, IFAI and NAGS 
in 2005 and 2011) when hosting our annual conference.  These 

partnered events attracted 1,800 attendees on average, about 
double the size of our pre-2012 conferences.  We will again 
partner in 2015, 2016, and 2017, and it is very likely that our at-
tendance will be greater than 2,000 for each of these events.

• G-I Publications. We have generated more than 100 
Geotechnical Special Publications since the G-I was formed 
in 1997. The Geo-Strata annual page count has almost tripled 
since it debuted in 2000. The Journal of Geotechnical and Geoen-
vironmental Engineering is one of the largest and most selective 
of the ASCE journals, and the number of papers published 
each year has increased while the acceptance rate has contin-
ued to decrease.

• Local Groups. We now have 36 Geo-Institute Chapters 
and 23 Graduate Student Organizations (GSOs). Neither 
Chapters nor GSOs existed before 2004, and both are now 
critical to our future success.

• G-I Strategic Plan. I discussed this in the January/Febru-
ary 2014 Geo-Strata and presented it during the meeting. Text 
polling indicated that 56 percent of the respondents thought 
the stated goals were good, and 42 percent concluded that the 
goals were OK, but thought we missed some important issues. 
Those missing issues were not identified, so if you were part of 
the 42 percent, please let us know what you think is missing.

• G-I Website. We hired a consultant to help us develop 
a website strategy, and those comprehensive findings were 
summarized during the meeting. We have begun to implement 
those recommendations and are forming a Website Oversight 
Committee that needs volunteers. If you have an interest in 
our website, please join us.

• DIGGS (Data Interchange for Geotechnical and 
Geoenvironmental Specialists). DIGGS is an international 
data transfer standard that has been in development for about 
a decade.  The G-I has assumed the role of principal inves-
tigator and is leading the effort to finalize the standard and 
facilitate its implementation. Since DIGGS has the potential 
to apply to every type of data used in geoengineering, the stan-
dard could be of significant importance to our industry.

To truly impact the future of your association, we need your 
feedback. Send us your suggestions, questions, critiques, or 
even compliments. And, for all of you who are already working 
hard for the G-I, thank you.

William M. Camp, III, PE, D.GE, M.ASCE, 
Geo-Institute President
bcamp@smeinc.com
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From the Editorial Board by R. Jeffrey Dunn

A pplication of geotechnics in urban areas has often 
had challenges. Cities — where the tallest and 
heaviest buildings are located — usually have trans-
portation projects such as freeways, subways, and 

light rail associated with them. These forms of transportation 
are necessary to bring in the workforce and to provide access to 
the amenities cities can offer, including sporting and cultural 
events, museums, shopping, etc. Cities are often built near the 
coast or on rivers, which means subsurface soil conditions may 
be soft or loose, and suitable rock-bearing layers may be well 
below the ground surface, sometimes at erratic depths. Previous 
development in cities can extend back hundreds of years in the 
U.S. or sometimes thousands of years elsewhere, and documen-
tation that dated them is obviously not plentiful. Records of 
infrastructure or building foundations don’t often extend much 
more than a few decades in many places.

Many cities around the world are experiencing rapid popula-
tion shifts. This continual growth — sometimes to huge sizes —
can place great strain on an often aging infrastructure. Corre-
spondingly, the demand for housing, workspace, transport, and 
utilities grows as well, and all of those civil works demand care-
ful and thorough application of geotechnics for construction of 
new facilities and rehabilitation or repurposing of old. Hence 
the theme of this issue, Urban Geotechnics, which addresses the 
unique issues that can arise when constructing in urban areas. 
Because I work in San Francisco, which is currently dotted with 
numerous construction cranes, and look out from my offi ce at 
one end of the very large braced excavation shown on this is-
sue’s cover, it is a topic of great interest for me.

What’s Inside?
One of our two editorialists, John Sutton, asks the ques-

tion, “Why Aren’t Practicing Geotechnical Engineers Rushing to 

Become D.GEs?” and considers why more of our geotechnical 
colleagues, although well-qualifi ed, have not applied for D.GE 
certifi cation. Our other editorial, “Is it Really a Sinkhole?” by Jay 
Casper, discusses how geologic and geotechnical terms that have 
specifi c defi nitions can be applied to many other features, with 
the misuse sometimes extending into regulations and state laws.

Our fi rst feature article is about a major excavation over 
three blocks long and 55 to 65 feet deep. This is interesting 
enough when active roadways span across it and adjacent 
buildings exist literally within inches, but add excavations for 
two new, major, high-rise buildings, and it can become even 
more challenging and complex. Stephen McLandrich’s “The 
Transbay Transit Center: Breaking New Ground in Urban Geo-
technics,” discusses just this situation currently underway in 
San Francisco. He describes some of the key issues of design 
and construction, as well as the monitoring programs imple-
mented as part of risk mitigation strategies. 

“Ground Freezing in a Congested Urban Area,” by Paul 
Schmall and Joseph Sopko, outlines a temporary earth support 
and ground water control method that has existed for over 100 
years. This was the only technically feasible way to mine a Se-
quential Excavation Method (SEM) tunnel with adjacent struc-
tures, utilities, surface streets, and pedestrian traffi c. 

Morgan Eddy and Carlos Englert’s “Underpinning and 
Shoring of the Historic Howard Theatre in Washington DC” 
discusses how developers are implementing a plan to revitalize 
the structure after it sat empty for more than 30 years.

In “Challenges and Risks of Jet Grouting in a Congested 
Urban Environment,” Richard Holmes covers the installation 
of about 2,200 jet grouted, soilcrete columns as part of a six-
year project to upgrade Victoria Station, one of London’s busi-
est metro stations. 

Ram Kasturi and Vincent Siefert’s “Support of Excavation 
Challenges and Solutions at a Manhattan Excavation Site,” 
describe aspects of construction of a multi-story NYU medical 
center building in mid-town Manhattan. This project adapted 
an excavation support system to deal with strict construction 
limitations and subsurface conditions that included a colonial 
era seawall and debris left in place by the colonial contractors. 

Rudy Bonaparte’s “People Matters – Building Careers and 
Developing Leadership” highlights how people are the key as-
set of any geotechnical consulting fi rm. 

Lehigh University students Hai (Thomas) Lin and Suguang 
(Sean) Xiao provide some insight into our latest Geo-Legend: 
Edward Kavazanjian, Jr.

This is an exciting issue. We hope you fi nd it interesting 
and enjoyable.

AUTHOR

This message was prepared by R. Jeffrey Dunn, PhD, PE, GE, 
D.GE, M.ASCE. Jeff can be reached at jeff.dunn@arup.com

01-25-14 © StudioM1
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D r. Edward Kavazanjian is widely 
recognized as a leading authority in 
the practice of civil engineering. He has 
made numerous contributions to the 

geotechnical community through teaching, research, 
and service to his profession. He earned a bachelor’s 
degree in civil engineering from MIT in 1973, and then 
a master’s degree in geotechnical engineering from MIT 
in 1975, under Professor T. William Lambe. In 1978, he 
received his PhD on “The Time-Dependent Behavior of 
Soft Clay” from the University of California at Berkeley 
(UC Berkeley), where he studied under Professor James 
K. Mitchell. Upon graduation, he joined Stanford 
University as an assistant professor.

After seven years at Stanford, he left academia 
in 1985. Over the next two decades, he worked as 
a lead geotechnical engineer and consultant for 
design and construction of worldwide geotechnical 
projects, including municipal solid-waste landfi lls and 
transportation-related structures and facilities such as 
bridge foundations, roadways, tunnels, embankments, 
and retaining walls. Then, he returned to academia in 
2003, joining Arizona State University in 2004.

Dr. Kavazanjian has drawn from his wide range 
of design, construction, and research experiences to 
contribute to many book chapters, conferences, and 
technical journals. He has authored or co-authored 
more than 100 technical publications. Among these 
he is co-author on LRFD Seismic Analysis and Design 
of Transportation Geotechnical Features and Structural 
Foundations for the Federal Highway Administration 
(FHWA) and co-author of the U.S. EPA guidance 
document RCRA Subtitle D (258) Seismic Design 
Guidance for Municipal Solid Waste Landfi ll Facilities.

LESSONS LEARNED FROM
GEO-LEGENDS: Edward 

Kavazanjian, Jr., 
PhD, PE, GE,
D.GE, NAE,
F.ASCE
By Hai (Thomas) Lin, EIT, S.M.ASCE,
and Suguang (Sean) Xiao, EIT,
S.M.ASCE
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His deep commitment to geotechnical engineering 
is further exemplified by his active participation in 
professional organizations such as ASCE, TRB, ISSMGE, 
IGS, Solid Waste Association of North America, Earthquake 
Engineering Research Institute (EERI), DFI, and USUCGER. 
He has served as president or chairman of many 
professional entities, including the National Research 
Council Committee on Geological and Geotechnical 
Engineering and the ASCE Geo-Institute.

When it comes to honors and awards, Dr. Kavazanjian 
has received many, including the Ralph B. Peck Award, the 
Thomas A. Middlebrooks Award, and the Karl Terzaghi 
Award, three of the most prestigious honors for geotechnical 
engineers given by the ASCE. Dr. Kavazanjian was elected to 
the National Academy of Engineering in 2013 in recognition 
of his exceptional achievements in analysis and design of 
waste containment systems and in geotechnical earthquake 
engineering for transportation systems.

Q: How important has mentoring been to  
your career?

I was very fortunate to be taught by some of the top 
geotechnical engineers when I was at MIT and UC Berkeley. 
I took classes and learned valuable insights from Professors 
William Lambe, Charles Ladd, Robert Whitman, and Herbert 
Einstein from MIT, and Professors James Mitchell, Harry 
Seed, Michael Duncan, Ben Gerwick, and Ralph Peck while at 
UC Berkeley. Professor Peck taught a foundation engineering 
class there in 1977, after he retired from the University of 
Illinois.

Of note, Professor Mitchell taught me to be open to new 
ideas and to try to do different things than other people 
were doing. Professor Lambe educated me more on the 
organizational side. He would rather have a report on time 
than a day late with some additional analysis. I also learned 
that mediocre work that is well presented is better received 
than the best work in the world poorly presented. Professor 
Peck was recognized as a very practical man, but he took 
offense at that. I remember him saying that every decision 
he made was based on theory; what looked like an empirical 
decision on the surface always had theory underpinning it.

Q: Are there any differences between your 
first time and second time teaching?

At Stanford I taught from the book without practical 
experience. However, when I went back to academia after 20 
years in practice, I could teach to what was typically done in 
practice. For instance, recognizing that no practicing engineer 
is going to use a constitutive model having 23 parameters that 
has to be fitted using true triaxial tests, I was able to focus my 
teaching on methods that were actually used in practice. But 
I am still learning new things. The thing is, you never know 
everything, and you never stop learning.

Q: Is there a disconnect between education 
and practice of geotechnical engineering?

Yes, there is clearly a disconnect between academia and 
practice. If you start in academia without any practical 
experience, after a while you may find yourself overqualified 
to go back to practice. In fact, when I left Stanford, I talked to 
several firms on the east and west coast that told me I did not 
have enough practical experience for them to hire me at the 
level that my education and background merited.

Also, going back to teaching after 20 years in practice was 
not that easy. In most universities, faculty tenure is not related 
to a candidate’s practical experience, but to sponsored research 
and publications. Fortunately, when I was with Geosyntec 
Consultants, I was principal investigator on sponsored 
research for NSF and the state of California and continued 
writing conference papers and a few journal papers. I was 
also involved in writing design manuals on seismic design 
of landfill for EPA, on seismic design of highways for the 
FHWA, and with state-of-the-art testing and analysis on some 
high profile projects. As a result, I had the credentials to get a 
tenured teaching position at a major university.

Q: Which project do you think was most 
valuable to your career?

It’s the geotechnical investigation and analysis of the OII 
Landfill superfund site just outside Los Angeles. It was the 
subject of my Ralph B. Peck Lecture and other associated 
activities. There is a paper on the OII case history in the 
November 2013 issue of the ASCE Journal of Geotechnical and 
Geoenvironmental Engineering.

In 1992, I started working at Geosyntec Consultants on 
the seismic design of municipal solid waste landfills under 
the new federal Subtitle D regulations. At that time, there was 
not much information on the mechanical properties of solid 
waste. Because the seismic stability of the site was an issue — 
with literally hundreds of millions of dollars at stake — the 
client was willing to invest over $1 million in sampling and 
testing of the waste. An onsite laboratory with large-diameter 
testing machines was built to investigate the mechanical 
properties of the solid waste. We also did lots of field tests, 
including in-situ unit weight test measurements and shear 
wave velocity measurements. Simultaneously, in the aftermath 
of the 1994 Northridge earthquake, I was involved in NSF-
sponsored, cooperative research projects with Jon Bray at UC 
Berkeley on a survey of how landfills behave in earthquakes. 
I also worked with Ken Stokoe at the University of Texas at 
Austin on measurement of shear wave velocity at landfills, 
using equipment mobilized for the OII project.

The observations, data, and analyses from these projects are 
still the basis for analyzing and understanding the mechanical 
properties of municipal solid waste today. I think these studies are 
why I became recognized for my work on mechanical properties 
of the waste and seismic design of landfills. While I get to take 
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much of the credit, it’s important to note that all of these projects 
were team efforts, including contributions from other members 
of the Geosyntec Consultants team and the two consulting boards 
on the OII project representing the EPA and the client.

Q: What are the shortcomings of current 
landfill design?

One shortcoming is that we do not explicitly calculate stress 
and strain in the liner system. The liner system at a typical 
municipal solid waste landfill may be subjected to very 
extreme loads. A landfill with a 300 ft depth of waste may 
settle 60 ft over its lifetime. That’s likely to put significant 
stresses on the liner. If an earthquake occurs, there are likely 
to be additional significant stresses. But we don’t usually try 
to analyze and predict the forces, stresses, and strain in the 
liner due to either settlement or seismic loads. In the past few 
years, however, I’ve been involved in a couple of NSF projects 
to develop a numerical method to predict stress and strain in 
landfill liners. We can now make numerical predictions, and 
next year we will build and test a physical model to validate 
the numerical model using the NEES centrifuge at UC Davis.

Q: Is geotechnical engineering more empirical 
than other areas of civil engineering, such as 
structural engineering?

No. As I mentioned before, Professor Peck used to say that 
while a design decision he made might look like it was based 
upon empiricism, there was always a theory underpinning it. 
It does not make any sense to simply plot data and fit them by 
a least squares fitted line. Before drawing the fitted line, you 
should have some understanding of the factors influencing the 
data based on theory. You always need to ask questions like, 
“What should the line look like?” and “What’s the analytical 
form for the equation that will be fitted to the data?” To be 
honest, using empiricism, such as simply using index property 
correlations to characterize the mechanical properties of the 
soils and their behavior, is sometimes a lot easier than using 
theory. But, the choice of what index properties are used to 
characterize soil behavior should be based on theory and 
should make physical sense.

Q: What are the biggest shortcomings in 
geotechnical practice?

Right now, geotechnical engineers are pretty good at doing 
analysis. For a megaproject, we can conduct very sophisticated 
numerical analysis, such as 3D finite elements. But, our ability to 
characterize the soil properties and subsurface stratigraphy is a bit 
lacking. Conversely, for routine projects, people do not use enough 
theory. For example, for simple projects engineers often use the 
prescriptive bearing capacity, or they design the project the same 
way they designed the last project. So, there’s lots of overdesign in 
conventional projects. However, geotechnical engineers are often 

forced to be very conservative by the fact that you have to compete 
for work on a price basis rather than a quality basis for many projects.

Q: How important is a graduate degree to 
becoming a geotechnical engineer?

You must have a master’s degree to be a qualified 
geotechnical engineer. Most undergraduate students only 
take a basic soil mechanics class and perhaps a foundations 
class. That’s not enough. You probably will never work on 
exciting and important projects like the OII Landfill without 
a master’s degree. Furthermore, if you want to be involved 
in the more challenging projects, a master’s degree with a 
thesis is much more valuable than a master’s degree with 
only course work.

Q: Do today’s young geotechnical engineers 
have fewer opportunities to explore new 
things than you did?

Actually, people were saying that 30 years ago. In my opinion, 
there are always new things to do and always things that we can 
improve on. My PhD thesis was on time-dependent behavior 
of soft clay. Few people were working on that at that time. But, 
an important lesson I learned from Professor Mitchell was to 
continually look for new and different things to do. So, I did not 
work on that topic for a long time afterward. Currently, there 
are plenty of new research areas for young people to explore, 
including bio-geotechnical engineering and geotechnical 
aspects of energy systems, such as pile foundations for wind 
turbines, energy piles, and methane hydrate recovery. Finally, I 
believe it is important that we continue to improve our ability 
to characterize a site, to see beneath the ground surface, and to 
understand what’s down there and what its properties are.

Q: What advice would you give to a young 
geotechnical engineer?

Being involved in ASCE, the Geo-Institute, and other 
professional societies is a really important and valuable way 
to advance your career and be exposed to practical experience 
you are not going to get otherwise. Go to the conferences, 
seminars, and local chapter meetings. And don’t be afraid to ask 
questions. You can learn a lot from the experience of others.

The media associates 
geoengineering with fringe 
scientists who want to 
artificially modify the earth’s 
climate — they stole our 
identity as geoengineers!
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Q: When some people 
mention civil engineering, 
sometimes they refer to 
structural engineering. Why 
do you think this happens?

The problem is that when people typically 
first become aware of civil engineering, 
they are exposed to things they can see, 
like skyscrapers and big bridges. This 
promotes a structural-oriented perspective 
on the field. Furthermore, if you are 
interested in engineering geology and 
geoscience, you probably think about 
geology as a career. And, right now, we 
have lost some of our identity, as the 
media associates geoengineering with 
fringe scientists who want to artificially 
modify the earth’s climate — they stole 
our identity as geoengineers!

Another problem is that geotechnical 
engineering can sometimes be reduced to 
only a support service for a bigger project. 
I remember projects where, after we 
completed the geotechnical investigation 
and wrote the geotechnical report, the 
project manager said, “You have done 
your job. We don’t need you to come 
to the project meetings anymore.” The 
next time I was involved in the project 
was because something went wrong. 
Sometimes, geotechnical engineers just do 
not receive enough respect for their role 
in a project. One of the reasons that I was 
attracted to landfill engineering is that 
geotechnical engineers are often in charge 
of the whole project.

We need to go out into high schools, 
and maybe even earlier, to introduce 
students to what geotechnical engineers do. 
One of the big focuses at universities and in 

research today is interdisciplinary research. I 
maintain that geotechnical engineering has 
always been an interdisciplinary field. To 
be a geotechnical engineer, you have always 
had to understand engineering geology 
and mechanics, not only how soils are 
formed but also stress, strain, and elasticity 
and plasticity theory. And now you need 
to know environmental chemistry and 
biogeochemistry, hydrology, and hydraulics. 
It’s very challenging, but rewarding.

Q: What do you see for 
the future of geotechnical 
engineering?

It’s still a promising field, and there’s still 
lots of research that needs to be done. For 
example, we need to improve the ability to 
see beneath the ground, characterize the 
behavior of the ground, and understand 
the bio-geo-chemical interactions and 
thermal-mechanical interactions of 
geo materials. Also, geological hazard 
mitigation remains a major challenge. 
For instance, how can we remediate 
liquefaction under and around existing 
structures? There are many geotechnical 
challenges that still need to be solved.

Q: If you had to do it all 
over again, what would you 
change?

I don’t like to think that way. What 
is past is done. I like to look forward: 
What should we do next? While the 
poet Robert Frost worried about the 
road not taken, I prefer the philosophy 
of baseball player Yogi Berra: “When 
you come to a fork in the road, take it!” 
Let’s move forward!

Hai (Thomas) Lin, EIT, S.M.ASCE, is a PhD student researching on microbial 
modification of soil for ground improvement and a member of the G-I Gradu-
ate Student Organization at Lehigh University, where he serves as the represen-
tative to the G-I Graduate Student Leadership Committee. He can be contacted 
at hal310@lehigh.edu

Suguang (Sean) Xiao, EIT, S.M.ASCE, is a PhD student at Lehigh University. 
His research focuses on thermal mechanical behaviors of geothermal energy 
piles. He is an active member of the G-I Graduate Student Organization at 
Lehigh University and can be contacted at sux211@lehigh.edu
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I n 2008, ASCE introduced specialty certifi cation as 
a continued step toward raising the status of our 
profession. At the time, ASCE was offering a national 
certifi cation program on a par with, but not intended 

to supplant, state specialty licensing, such as California’s 
Geotechnical Engineer and Structural Engineer (which are 
statutory requirements for the design of certain buildings and 
structures). The Geo-Institute (G-I) was one of the fi rst of 
ASCE’s institutes to offer specialty certifi cations.

The program was thoroughly researched by senior-level 
committees at ASCE and the G-I before being launched. 
But after an initial fl urry of attention, specialty certifi cation 
membership seems to have now “fl atlined.” There are only 260 
Diplomates in geotechnical engineering, out of some 11,000 
G-I members. Perhaps one-third of G-I members (4,000 of the 
11,000) have the necessary qualifi cations for the certifi cation, 
so why have less than ten percent applied?

My interest in this apparent apathy began last August, 
when I responded to ASCE’s Civil Engineering Certifi cation, 
Inc. (CEC) questionnaire on specialty certifi cation. I looked 
through the current issue of Geo-Strata to check just how many 
of the authors had the D.GE certifi cation and was dismayed to 
see how few there were. I then looked to Geo-Strata’s Editorial 
Board listing to fi nd only three of the eleven members 
were certifi ed. And, of the Organizational Members, whose 
photographs we see across the banner headline in each issue 
of the magazine, only two of the seven representatives of the 
biggest employers of geotechnical engineers had admitted 
certifi cation. Further, one of the eight G-I Governors did not 
have a D.GE, and of the three candidates for Governor this fall, 
two did and one did not. As Porky Pine in the comic strip Pogo 
once declared, “We have met the enemy, and he is us.”

So, I asked, why do so many of our leaders dismiss the 
opportunity to certify? Here’s what I think:

The qualifi cations for D.GE include a master’s degree or 
equivalent post graduate geotechnical education and 12 years 
of experience with increasing responsibility. Two-thirds of 
the G-I members probably meet this requirement, since most 
baccalaureate programs include few geotechnical engineering 
courses, and so most learn their specialty craft in graduate 
school. Geotechnical engineering would thus seem to have a 

greater percentage of practitioners holding advanced degrees 
than other branches of civil engineering.

So, the question remains: why haven’t more eligible people 
become specialty certifi ed? California has about 2,000 licensed 
geotechnical engineers, many of whom are G-I members. They 
are certainly qualifi ed, but perhaps do not see the advantage of a 
certifi cation separate from licensing. Even so, that’s still 2,000 of 
the 8,000. What of the other 6,000 qualifi ed members?

The D.GE application is no more diffi cult than a resume 
for a statement of qualifi cations. I’m sure that’s something 95 
percent of us keep up-to-date. We all document our continuing 
education for our PE renewal too. So, is the application fee 
the hurdle to certifi cation? Is it perhaps because it’s an out-of-
pocket expense not reimbursed by the company?

But put these issues aside for a moment and ask why aren’t 
we proud to be specialists? My late father was a physician, an 
ear, nose, and throat specialist. He was certifi ed by the American 
Academy of Otorhinolaryngology (about as diffi cult to roll 
off the tongue as geotechnology). He was also a Fellow of the 
American College of Surgeons, and of course had a state license 
to practice. (See the parallels here?) To a medical practitioner, 
being certifi ed by a board of his peers was far more gratifying 
than any other membership or state registration.

As I See It by John Sutton, GE, D.GE, M.ASCE

Why Aren’t Practicing 
Geotechnical Engineers Rushing 
to Become D.GEs?
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The medical profession has set the standard for specialty 
certification. Would your primary care physician refer you to a 
non-Board-certified specialist? Not only is the answer no, but 
one cannot even call themselves a medical specialist unless 
they are Board-certified. We must grasp this model to raise the 
stature of geotechnical engineers. It cannot fail to improve the 
stature of our profession and of those certified professionals. 
Perhaps there will be a financial reward, too.

So, why has interest in our certification program flatlined? 
Is it apathy? We have known for many years that engineers 
don’t hold the level of respect in society that our profession 
deserves, and it’s our own doing. We must attain the level of 
respect that the medical and legal professions hold; specialty 
certification, following the medical model, should be one of 
our primary tools in this march for equality. No, the program 
won’t gain enough momentum for this to happen for our 
generation. But if we are proud of our profession and our 
specialty, we must pursue specialty certification for the future 
health of the geotechnical community.

John Sutton, GE, D.GE, M.ASCE, began his geotechnical engineering career 39 years ago with national geotechnical and AEC firms, the 
names of which have since disappeared from the geotechnical lexis. He has been in private practice in California since 1993. He can be 
contacted at john@suttongeo.com
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As I See It by Jay W. Casper, PE, M.ASCE

Is it Really a Sinkhole?

W hen’s the last time you heard a news report 
about a sinkhole? The mid-2013 collapse of 
a timeshare resort building into a sinkhole 
in Central Florida? A car falling 10 ft into 

a sinkhole in Ohio, and the driver rescued with a ladder? 
Events like these, and the heartbreaking story in early 2013 
about a man disappearing into a sinkhole below his bedroom 
in Florida, are media magnets that always seem to make the 
national evening news.

These stories give folks a good scare because every news 
outlet likes a good disaster. Those who live near areas with 
frequent sinkhole reports are probably the most concerned. 
But the word “sinkhole” has been distorted and used too 
loosely by the media so that any sudden opening in the 
ground is now called a sinkhole, much the same way “Coke” 
is used to describe any soft drink or any adhesive bandage is 
referred to as a “Band-Aid.”

As a geotechnical engineering professional who also has 
a geology degree, I learned in some of my earliest training 
that a sinkhole is a surfi cial depressional landform common 
in humid areas that is underlain by soluble materials such as 
limestone or evaporites. If there is no underground solutioning 
activity, the feature is not naturally a sinkhole. Upon closer 
review of the previous media examples, the cases in Florida 
really were sinkholes in the geologic sense, while the case from 
Ohio appears to be the result of an aging broken pipe. The 

latter is clearly an infrastructure problem caused by man-made 
activities, but it’s not a sinkhole.

A few geologic and hydrogeologic prerequisites (not 
necessarily in this order) are necessary for sinkhole formation:

1. soluble rock;
2. formation of a cavity in the soluble rock which requires:

• a gradient or fl ow of groundwater, and
• a fracture, fi ssure, or conduit which will allow water to 

carry soil particles into the cavity.

If there’s no cavity, there’s no sinkhole. If there’s no 
water, the soluble rock does not dissolve. If the water doesn’t 
move or fl ow, there’s no erosion. A landscape underlain by 
limestone characterized by internal drainage and dissolution 
of limestone is also known as a “karst” terrain.

Awhile back, the media reported a “sinkhole” in a 
Louisiana swamp that has over 100 salt domes, with highly 
soluble salt deposits and other slightly less soluble evaporites. 
Salt domes do not normally have an opening into which the 
overlying soils can erode. But at this “sinkhole,” a large cavity 
was created within the salt by salt mining using a solutioning 
process. Salt is so easily eroded that once a pathway forms, 
the damage can be rapid. Similar incidents have occurred in 
other parts of the country as a result of mining operations. 
In these cases, the events look like sinkholes, and they 
are the result of erosion into underground cavities, but 
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they are actually the result of human 
intervention rather than a natural 
geologic process.

Outside regions of past mining 
activity, reports of sinkholes in or 
adjacent to roadways are most often 
the result of broken or leaky pipes. 
Occasionally real sinkholes do open 
under roadways, but it’s always important 
to locate and check all nearby pipes 
for leaks. A leaky water line could also 
trigger a real sinkhole if an area is 
underlain by limestone or other soluble 
soils. A story in the New York Daily News 
reported that Harrisburg, PA, could not 
afford to fix the 41 reported “sinkholes” 
in its streets. It’s possible that some 
areas around Harrisburg indeed have 
sinkholes due to solution activity of 
limestone below pipes, but the story 
attributed this particular problem to 
leaks in 100-year-old pipes. If the erosion 
is limited above the pipes, geologically 
they are not sinkholes. Can we call them 
potholes? It works for me, but it probably 
does not work for our associates doing 
infrastructure engineering – too big and 
deep. Can we just call them “holes”?

In recent geotechnical and 
geologic practice in Florida, there is 
debate and disagreement even among 
geoprofessionals about “invisible” 
sinkholes. The public has been 
convinced, by people who are not 
geoprofessionals, that the mere presence 
of hairline cracks is evidence of sinkhole 
activity, even when other causes can 
be easily identified. Geoprofessionals 
once began by looking for obvious 
causes to explain minor cracking, 
advancing to sinkhole consideration 
if there was clearly structural damage 
that could not be explained by near 
surface conditions. The practice seems 
to have slowly devolved into a “default 
to sinkhole” approach, followed by “how can we eliminate 
it?” The Florida legislature has tried to reduce the growing cost 
of sinkhole claims by rewriting statutes to define and require 
actual structural damage (and not just cosmetic cracking) 

before a loss can be attributed to a sinkhole. Those of us 
practicing in Florida watch the yearly changes in the laws and 
rules for insurance claims and wonder if it is any longer the 
geoprofessionals who decide what is really a sinkhole? Can we 
make decisions based on sound science and experience, and 
not the deft turn of a phrase in a statute?

When you’re drilling for soil samples, 

environmental testing or foundation repair, 

get where you need to go, when you need to 

get there, with a Big Beaver. Compact enough 

to fi t through access points as narrow as 

27 inches, the Big Beaver, combined with our 

soil sampling kit or hollow stem augers, is a 

powerful, one-man portable solution for soil 

sampling and standard penetration tests. 

• 690 foot-pounds of torque

• Soil sampling kit with 140-pound hammer  

Get in. Get out. Move on.

800-227-7515 
sales@littlebeaver.com 
www.littlebeaver.com 

There’s no such thing as restricted access anymore.
Get a Big Beaver and get to work. 

• Hollow stem augers
• 100-foot depths
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Jay W. Casper, PE, M.ASCE, is a senior associate with Terracon Consultants, Inc., in Winter Park, FL. He has contributed to several thousand 
geotechnical projects of all types and sizes over 33 years of practice in Louisiana and Florida. He has enjoyed presenting sinkhole facts to over 
150 school groups and is a former president of the ASCE Central Florida Chapter. He can be reached at jwcasper@terracon.com
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THE 
TRANSBAY 
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CENTER: 
Breaking 
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in Urban 
Geotechnics
By Stephen McLandrich, PE, GE, M.ASCE
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A 
building boom centered around the construction 
of the new Transbay Transit Center (TTC) is 
transforming the South of Market neighborhood 
in downtown San Francisco, newly dubbed the 

Transbay District, and creating some interesting geotechnical 
challenges in both design and construction. The new 
transportation facility is a $4 billion project that will connect 
and serve 11 regional transit systems, including the future high-
speed rail to Los Angeles. In addition to the terminal, a new 
transportation-focused neighborhood is being created, offering 
both residential and commercial space as well as parks and 

shops. As part of this new neighborhood, multiple dense infill 
developments are moving forward.

The new transportation hub will serve as the terminus for 
many bus lines. It will also have an underground rail station 
for both regional trains and the future high-speed rail. Thus, 
this train station required a massive excavation, which began 
in late 2011 and bottomed out in early 2014. Construction 
efforts on two additional large excavations have begun in 
the area recently: the 415 Mission Street high-rise, called the 
Transbay Tower, and the 181 Fremont Street high-rise. Both of 
these towers will have excavations that are approximately  

Figure 1.  Panoramic view of the Transbay Transit Center excavation.
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3 ft deeper than the tangent TTC excavation, and each will 
reuse portions of the existing TTC shoring wall. The designs 
of these two projects must specifically consider the effects of 
the adjacent existing excavation and interactions throughout 
various construction stages, because all three excavations will 
be open concurrently.

Transbay Transit Center Excavation

The TTC excavation is currently the largest excavation in 
San Francisco (Figure 1). With a total volume of 640,000 
cubic yards, it is approximately 1,500 ft long by 180 ft across 
and 55 to 65 ft deep throughout its typical cross section. Its 
design and construction are complicated by the proximity 
of adjacent infrastructure and active roadways which cross 

the site, filling and draining the city’s 
commercial district each business day. 
Six high-rise towers sit along the rim of 
the excavation, some only inches from 
the shoring wall (Figure 2). Additionally, 
a few mid-rise buildings and many older 
two- to five-story masonry structures 
surround the site. These buildings 
and other adjacent infrastructure have 
pushed the design of the excavation to a 
performance-based approach, requiring 
the design team to carefully match 
performance levels with the adjacent 
building risks.

The excavation consists of 861 
soldier piles spaced 4 ft on-center, most 
of which are W21 x 201 embedded 95 
ft into a cement, deep soil-mixed, cut-
off wall which extends 105 ft below 
the ground surface. The cutoff wall 
penetrates approximately 5 to 15 ft into 
continuous, late-Pleistocene marine clay 
that is locally referred to as “Old Bay 
Clay.” The excavation was completed in 
five lifts of soil removal. The first four 
lifts were followed by the installation 
of cross-lot struts (3 ft in diameter with 
1-in thick walls), numbering 81 struts 
per level and 324 struts in total. Due to 
the limited at-grade access, an internal 
trestle was required to support the 
construction of the excavation and an 
internal, reinforced concrete train box to 
be built inside.

One of the biggest challenges was 
the design and construction of a buttress 
to reduce excavation-induced ground 
movement for the tallest and heaviest 
tower adjacent to the site. This buttress 
was constructed by installing 182, seven-ft 
diameter drilled shafts, which are aligned 

in long, secant rows ranging from one to 15 shafts in length, 
oriented perpendicular to the shoring wall adjacent to the 
tower. These shafts were installed 10 ft into bedrock ranging in 
total depths from 221 ft to 256 ft below ground surface. Their 
purpose is to reduce lateral movement into the excavation 
between the bottom of the excavation and the bedrock during 
the construction of the excavation.

To assist in achieving the tight performance tolerances 
for this project, a comprehensive monitoring system was 
implemented. An array of six automated total stations was 
used to examine over 300 survey targets once every two 
hours. The data collected were uploaded in near-real-time 
to an online data portal that sent out automatic alerts if 
predefined thresholds were exceeded. In addition to surveying, 

Figure 2.  Adjacent high-rise on the edge of the excavation.
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other monitoring tools such as inclinometers, piezometers, 
extensometers, strut strain gauges, and crack gauges were used 
to evaluate the excavation performance.

The site is bisected by the historical shoreline of the 
San Francisco Bay. The eastern half of the site is located in 
the former Yerba Buena Cove. During the first few lifts of 
excavation in this portion of the site, many archeological 
treasures were found, mostly dating near the late 19th and 
early 20th century. Even older and rarer, a mammoth tooth 
was discovered in the drill cuttings during the drilling of one 
of the buttress shafts (Figure 3). This tooth was the first of its 
kind discovered in downtown San Francisco.

415 Mission Street Excavation 
(Transbay Tower)

Immediately to the north of the TTC excavation lies the 
site of the proposed 415 Mission Street, commonly referred 
to as the Transbay Tower. Once complete, the tower will be 
the tallest building on the West Coast, topping out at 1,070 ft 
with 61 stories of commercial real estate. It will have a multi-
level parking garage that requires a deep excavation, extending 
approximately 63 ft below the ground surface (as previously 
mentioned, that is three feet deeper than the neighboring TTC 
excavation). As of December 2013, the shoring system had 
been fully designed, but not yet installed. Figure 4 shows all 
three project sites.

The tower excavation utilizes a portion of the TTC shoring 
wall and will require three additional new shoring walls to 
complete. These walls will be supported by an internal bracing 
system that has been designed to balance and maintain the 
forces in the TTC cross-lot struts. The tower’s excavation uses 
internal diagonal bracing. A special connection detail is used 
along the shared shoring wall to eliminate any axial waler 
forces that could adversely affect it as a consequence of not 
having soil support on either side.

Structurally, the tower will utilize a hybrid steel frame 
and reinforced concrete core. The building will be founded 
on a concrete mat with deep foundations. The mat will be 
approximately 15 ft thick directly underneath the core and 
will taper to 7 ft thick under the perimeter columns. Due to 
the heavy weight of the building and the presence of various 
cohesive soil units, the deep foundations must extend into 
bedrock to minimize settlement. Reinforced slurry walls, also 
known as diaphragm walls, will be used to act as the deep 
foundations. A total of 42 of these load-bearing elements, 
sometimes referred to as barrettes, will serve as the deep 
foundations. These load-bearing elements will extend into the 
Franciscan Complex bedrock that is found at depths of 235 
to 260 feet below ground surface at the site. While this will 
be the first time that slurry wall technology has been used to 
create a load-bearing element in San Francisco, the method 
has previously been used there to create basement walls. 
Additionally, the tower will be the first in this portion of San 
Francisco to utilize deep foundations to bedrock.

181 Fremont Street Excavation

The 181 Fremont high-rise will be approximately 805 ft 
tall and stretch to 54 stories, the lower half of which will be 
commercial while the upper half will be residential. Similar 
to the 415 Mission high-rise, it will require an excavation 
that is 61 ft deep to accommodate underground parking. It 
will utilize part of the existing TTC shoring wall as part of its 
shoring system. 

This site will also use internal bracing to support the 
shoring walls, and, similar to the 415 Mission excavation, 
will require special design details to prevent axial waler 
forces from being shed into the shared shoring wall. As an 
added component for ease of installation, this shoring design 
includes individual hydraulic jacks placed along the shared 
shoring wall. In the event that the TTC struts drop some of 
their load due to the 181 Fremont excavation, this load can be 
easily replaced through additional jacking of these rams.

Challenges of Adjacent Excavations

Many challenges can arise when internally braced 
excavations are placed side-by-side. First, sequencing of 
the excavations is uncertain. As of January 2014, the TTC 
excavation was complete in the locations adjacent to the 415 
Mission and 181 Fremont sites. However, it is anticipated that 
once those excavations begin, only part of the build-out will 
be completed. As the build-out of the TTC progresses, the 
neighboring excavations will take place, and they, too, will 
complete their subsurface structures through a similar build-
out stage. It’s anticipated that both neighboring excavations 
will bottom-out and that their build-out will be finished prior 
to the completion of the TTC build-out. Unfortunately, there 

Figure 3.  Columbian mammoth (Mammuthus columbi) tooth 
discovered at the Transbay Transit Center excavation.
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are a number of varied re-bracing stages and diaphragm pours 
which will continually adjust the level of force transfers from 
one shoring wall to another. The effects of the changes and the 
sequencing for these various bracing levels must be considered 
so each project can support the others adjacent to it.

Another challenge will be the coordination of work 
between the various projects. For all three sites, the same 
geotechnical engineering consultant has been appointed. This 
will allow a more seamless design and administration of the 
excavations. Conversely, each of the excavations has separate 
shoring and internal-bracing designers, as well as different 
general contractors and subcontractors. Performance will be 
tracked for all of the excavations; however, issues will arise if 
excavation-induced movements begin to reach magnitudes 
that could affect adjacent infrastructure. For instance, how 
is the direct cause of the movement ascertained, and which 
excavation is responsible for implementing mitigation? These 

questions touch on collaboration risks to these projects going 
forward if relationships between the various project teams 
deteriorate.

Getting it Right

The challenge of building excavations in dense urban 
environments is becoming more and more common as 
available greenfields in and around our cities become scarce. 
Consequently, the geotechnical, geostructural, and subsurface 
contracting professionals will continue to be asked to produce 
and deliver designs where subsurface work is tightly woven 
within existing infrastructure, or in this case, adjacent to 
ongoing excavations.

As with all geotechnical solutions, the goal is to reach 
adequate levels of performance in order to properly manage 
the risks of a given project. For both complex and simple jobs, 
geotechnical engineering risk can be reduced by following 
the simple fundamentals. For these projects specifically, 
comprehensive geotechnical investigations and comprehensive 
monitoring programs were used to manage risk and yield 
the highest probability of success. During the geotechnical 
exploration, many boreholes were drilled, most of which 
penetrated into bedrock. The boreholes were supplemented 
with in-situ testing such as shear wave velocity and vane shear 
testing, and with roughly an equal number of cone penetration 
tests. These explorations should be the backbone of any 
sensibly delivered project.

Furthermore, during each of these excavations, a 
comprehensive monitoring program was implemented. Such 
programs are essential to measuring the excavation-induced 
movements so that the performance stays in line with the 
estimations derived during the design phase. Additionally, 
proper monitoring can be used to foresee potentially 
problematic areas which, if mitigated in a timely manner, can 
prevent larger issues caused by flaws in the excavation.

Too often, the scope of the geotechnical exploration and 
monitoring is reduced by geotechnical consultants in order to 
provide desirable prices to clients for the sake of winning the 
project. As a result, the geotechnical consultant and everyone 
who works on the project must deal with the higher risks 
that accompany this approach. In the context of geotechnical 
engineering in a dense urban environment, everyone involved 
in the process must be certain that quality is not compromised. 
If all project sites consisted of widely separated green spaces, 
designing these projects would become easier, but much less 
interesting. Ultimately, it is important for designers to ensure 
that their design is appropriate for the context because dense 
urban infill is destined to become — if it hasn’t already — 
more the norm than the exception.

Stephen McLandrich, PE, GE, M.ASCE, is a senior geotechnical engineer with Arup in San Francisco, CA. He has been working on the Transbay 
Transit Center excavation since the summer of 2008, when the geotechnical investigation began. He is currently the geotechnical engineer of 
record on the Transbay Transit Center, the Transbay Tower, and the 181 Fremont project. He can be reached at stephen.mclandrich@arup.com
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Figure 4.  View of all three projects: 181 Fremont in the 
foreground, Transbay Transit Center in the middle, and 415 
Mission in the distance.
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Ground Freezing in
a Congested Urban Area

By Paul C. Schmall, PhD, PE, D.GE, F.ASCE, and Joseph A. Sopko, PhD, PE, M.ASCE

A
rtifi cial ground freezing is a method of providing 
temporary earth support and ground water 
control for deep excavations and tunnels. The 
technique has been used for over 100 years in 

the mining and civil tunneling industries. It is established 
practice for specialty contractors to prepare a detailed design 
and then drill and install freeze pipes at approximately one-
meter centers around the perimeter of proposed excavations, 
fi nally connecting to mobile refrigeration plants. Case 
histories regarding the design, installation, and operation of 
freezing systems for shafts and tunnels are well documented, 
but little has been said about the constraints and diffi culties 
encountered when ground freezing is required in heavily 
congested urban areas with adjacent structures, utilities, surface 
streets, and pedestrian traffi c.

The recently completed Northern Boulevard Crossing, part 
of the Long Island Railroad in New York City, is a great example. 
Here, ground freezing was the only technically feasible method 
to provide groundwater control for mining of a Sequential 
Excavation Method (SEM) tunnel in a congested urban area.

Safe Operations

This project is located in the borough of Queens. 
When complete, it will provide commuter rail service from 
communities on Long Island to Grand Central Terminal in the 
heart of Manhattan. A 40-m section of that tunnel crosses under 
the existing, heavily traveled Northern Boulevard and an active 
subway structure leading into a nearby station. The subsurface 
geometry is further complicated by the presence of pile 
foundations bearing the load of overhead elevated rail tracks.

With the presence of vehicular and rail traffi c as well as 
thousands of pedestrians daily, every aspect of the project 
considered the priority of public safety as well as completing the 
tunnel with minimal impact to adjacent and overlying structures.

Unlike mining projects, where the shafts are typically 
located in remote areas and short tunnels can be readily open 
cut, projects such as this in congested cities leave no option 
for relocation of the tunnel alignment or alternate excavation 
methods. Work from Northern Boulevard or from inside of 
the subway structure was prohibited. After evaluating many 
options, a horizontally installed, frozen earth arch (Figure 
1) was selected as the most technically feasible approach, 

offering the surest protection of the excavation and adjacent 
structures.

The crossing was only 40 m long, but the space available in 
which to construct the frozen arch was very constrained. The 
tunnel alignment crossed beneath a 5-track subway structure 
beneath Northern Boulevard, with only a few meters of cover. 
The frozen arch would have to be formed through four clusters 
of 16 pipe piles supporting an elevated rail line. Four large-
diameter piles were required through the arch to temporarily 
underpin the elevated rail line. Additionally, excavation 
support from the original subway construction would likely be 
encountered during horizontal drilling.

Although a challenge for the installation of the freeze pipes, 
these man-made obstructions would be easily incorporated 
within the frozen arch itself. Because the frozen ground 
improvement propagates itself thermally rather than by soil 
displacement or hydraulic erosion, a substantially thick frozen 
wall could be constructed through the obstructions simply by 
installing small diameter steel pipes spaced every 1-2 m.

The frozen arch would be formed through a wide range of 
natural ground conditions. The upper half of the arch would 
lie within fi ner grained glacial soils consisting mostly of 
highly sensitive silt. Beneath the fi ner grained soil is a glacial 
till containing cobbles and boulders overlying an undulating 
rock surface. With ground freezing in general, the thermal 
conductivity of the different soils does not vary widely; the 
ground freezing process is relatively insensitive to soil type. 
Thus, the freeze would conform perfectly through the cobbles, 
boulders, and geological transitions.

Figure 1. 
The 
complex 
geometry 
of the 
project.
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Design of the Frozen Arch

Design of any frozen earth structure is composed of two 
separate, but integrated analyses. A structural analysis is 
completed to evaluate the required thickness of the frozen arch 
both at the time of initial excavation and subsequently for the 
long-term duration of the project. A thermal analysis is then 
completed to determine the required freeze pipe spacing, freezing 
time, and required refrigeration capacity. In both the structural 
and thermal analyses, finite element models are required to fully 
evaluate the complexity of the soil structure interaction.

Frozen soil exhibits time-dependent rheological properties. 
Unlike other construction materials, frozen strengths are 
dependent on both time and temperature. A laboratory testing 
program was required to fully evaluate the strength properties 
of the frozen ground. The program included uniaxial and 
triaxial compression testing at -10 and -15°C.

Two types of compression tests were required to obtain the 
necessary parameters to use in the analysis. A constant strain 
rate test was conducted at both temperatures to evaluate the 
unconfined compression strengths and the elastic moduli. 
Following these tests, long-term compression creep tests were 
run at stress levels of 0.25, 0.50, and 0.75 of the unconfined 
compression strength. The test results were used in evaluating 
the long-term deformation and stress redistribution of the 
frozen arch used in the structural analysis.

A two-dimensional (2D) structural analysis of the frozen 
arch was completed using PLAXIS to determine the required 
thickness of the frozen arch. Based on the parameters from 
the laboratory testing program, the analysis yielded a required 
frozen arch thickness of approximately two meters at an 
average temperature of -10oC.

To determine the required freeze pipe spacing, time needed 
to freeze, and refrigeration capacity, a 2D finite element 
method thermal model was developed using the program 
TEMP/W (Figure 2). In addition to the spacing, time, and 
refrigeration capacity, the model also indicated the extents of 
the frozen zone. The frozen soil zone (area below 0oC) actually 
extended further than the -10oC average zone. The effect of this 
extended frozen zone had to be carefully evaluated since it 
could impact the structures directly above the frozen arch.

Protection of Structures

As with most construction projects in large cities, preserving 
the integrity of existing structures must be considered in both 
the design and construction phases of the project. At Northern 
Boulevard, protection of the overlying subway structure during 
the work was of paramount importance. The behavior of the 
predominant silt stratum presented several unique concerns. 
Drilling of tiebacks below the water table on an adjoining 
contract and the corresponding ground loss revealed the 

Figure 2.  As-built model of the frozen arch.



30 Geo-Strata  l   www.asce.org/geo

potential instability of these soils. In 
light of this potential ground instability, 
compensation grouting was required in 
the thin soil horizon between the top 
of the frozen arch and the base of the 
subway structure to mitigate ground loss 
that was anticipated with the installation 
of horizontal freeze pipes under as much 
as 20 m of groundwater pressure.

When soils are frozen, two types of 
expansion occur. Immediately upon 
freezing, the pore water increases in 
volume as it becomes ice. In most 
soils, the pore water is displaced as it 
expands, and there is no increase in the 
soil volume (heave). In a frost heave 
susceptible soil, ice lenses can form at 
the interface of the frozen/unfrozen soil 
boundary with continued freezing. As a 
result of these two mechanisms, ground 
heave may occur with freezing; however, 
at the Northern Boulevard Crossing, 
the frost heave susceptibility of the silts 
and the horizontal orientation of the 
pipes were potentially problematic. For 
vertical freezes, lateral heave forces from 
ice lens formation are rarely an issue 
because they are counteracted by greater 
lateral earth pressures at depth. But for 
horizontal freezes, the lenses exert forces 
vertically, which may exacerbate heave 
of the structure, particularly at shallower 
depths.

Heave of the 5-track subway structure 
was a concern. Under the best scenario, 
with minimal deviation of the drilled 
freeze pipes, there still would be only 
2 m between the top of the frozen arch 

Figure 3.  SEM mining with the remaining center drifts in progress.

The ground freezing 
process is relatively 
insensitive to soil 
type. Thus, the 
freeze conforms 
perfectly through the 
cobbles, boulders, 
and geological 
transitions.
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and the bottom of the existing subway structure. It was in 
this thin layer of ground that the heave of the freeze had to 
be controlled, so a heave control contingency plan was put 
in place. Only on a handful of projects (The Leaning Tower 
of Pisa, for example, in 2003) has soil intentionally been 
extracted from beneath or alongside a structure in order to 
correct for differential settlements. At the east side access, soil 
extraction, if needed, would be implemented horizontally 
with a drill situated below the water table — a previously 
unattempted scenario.

Another way to control the heave effects of the frozen 
zone is to actually control the extent of the frozen zone itself. 
On this project, the use of warming pipes was considered as 
a mitigation approach in case structural heave was measured 
during the freezing process. The placement and heat capacity 
of the warming pipes was evaluated in the thermal analysis. 
When examining the results, the focus was to size and situate 
the pipes in such a manner as to reduce the propagation of 
the frozen zone toward the structure. At the same time, it was 
important to ensure that the heat generated would not harm 
the thickness and integrity of the frozen arch.

A Challenging System Installation

Subsurface construction in large metropolitan areas almost 
always has the constraints of minimal and difficult access 
to the tunnel location. On this project, the majority of the 
horizontal drilling was initiated from an internally braced, 
25-m-deep, slurry wall supported shaft.

The freeze design allowed for a specific pipe installation 
tolerance. Maintaining drill alignment while penetrating 
through old sheeting, concrete-filled pipe pile clusters, cobbles 
and boulders, and an undulating rock surface was challenging 
in and of itself. Drilling from below the water table, for the 
most part through very sensitive soils, compounded the 
complexity of the work as well as significantly restricted 
drilling methodologies. Significant measures were put into 
place to install the pipes within permissible tolerances while 
preventing ground loss.

Drilling of freeze and compensation grout pipes was 
accomplished in stages as excavation within the slurry wall 
structure progressed down to final elevation. Core drilling, 
with the capability to advance multiple casings, was the 
primary drilling method where obstructions were anticipated. 
Because of the higher rotation speeds, this method is typically 
better suited for drilling straighter holes through obstructions. 
The core drilling tools also allowed for multiple reductions 
in casing size to telescope them as necessary to permit casing 
and bit changes. In areas anticipated to be free of obstructions, 
pipes were advanced by duplex, positive flush methods. Sonic 
drilling was the contingency method to be utilized should 
any borehole meet a refusal condition during core drilling. 
However, this was not required.

The horizontal holes were drilled with positive flush 
methods, lost bits, and wipers to prevent an inrush of ground 
as the casing was being pulled. Blow-out preventers with 

redundant design features virtually eliminated uncontrolled 
soil and groundwater inflows during the drilling. The blow-out 
preventers enabled telescoping of casings while core drilling. 

Upon completion, all pipes were surveyed with a 
gyroscope. Freeze formation time was verified by modeling 
the as-built freeze pipe array. Accuracy of compensation grout 
pipe installation was critical because the target zone between 
the top of the frozen arch and the underside of the subway 
box structure was very limited, and compensation grouting too 
close to a structure can be harmful.

Compensation grout pipes were the first pipes installed so 
that ground loss with any subsequent installations could be 
addressed, and to compensate for any thaw settlement upon 
completion of the work. They were installed just above the 
arch in the narrow space between the subway structure and 
the top of the frozen arch, and also served as the heat pipes to 
limit growth of the freeze.

An on-site compensation grouting trial verified the ability 
of the grouting to induce sustained heave of the subway box 
structure. Because of very loose ground conditions beneath 
the subway box, an appreciable amount of grout was injected. 
The goal was to ensure that any voids beneath the existing 
subway box were filled, thereby providing a more uniform 
surface against which the subsequent ground treatments would 
act. Preconditioning or “pre-tightening” of the balance of the 
area was then performed with end-of-casing methods akin to 
horizontal compaction grouting. Using this method, greater 
productivity was achieved without concern for damaging the 
grout pipes. A total of 220,000 liters of grout was pumped 
beneath the subway structure during this preconditioning 
phase — approximately 200 liters of grout per square meter of 
subway box overlying the arch.

Because conventional cement-based grouts could render 
the soils unworkable for heave-control soil extraction (which 
could occur later), a non-cementitious grout was developed. 
The grout mix consisted of a fine sand/coarse silt base plus 
additives to provide a minimum strength bulk fill material that 

With the minimum design 
thickness of frozen ground 
at -10°C, the extremities of 
the frozen arch extended well 
into the tunnel excavation. 
This provided tremendous 
ground stability, but required 
cutting of the frozen ground 
with an excavator-mounted 
milling head.
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had sufficient stability to permit injection through sleeve port 
grout pipes, but with an intentionally high pressure filtration 
coefficient. Thus, water would bleed from the in-place grout, 
and it would revert to a soil-like material with the strength 
and consistency of the in-situ finer glacial soils. The rigorous 
controls implemented during drilling eliminated the need for 
any compensation grouting during the horizontal drilling phase.

The freeze was activated utilizing a large mobile freeze plant 
with two 400 HP compressors. Once horizontal temperature 
monitors indicated formation of the frozen arch, a drain-down 
test of the internal water was conducted. Results of the test and 
subsequent temperature profiling of the freeze pipes revealed 
two warm spots, indicating “windows” in the frozen arch. 
Grouting and equalization of groundwater pressures across the 
arch closed the windows. A second drain-down test and further 
temperature profiling confirmed closure of the freeze, allowing 
the tunneling contractor to begin mining of the tunnel.

SEM Tunnel Excavation

The original design consisted of three over three drifts. 
During construction, the two center drifts were split into a top 
heading, bench, and invert. Round lengths were 1.2 m for all 
the upper drifts and 2.4 m for all lower drifts. Figure 3 shows 
the SEM mining with the center drifts in progress.

With the minimum design thickness of frozen ground at 
-10°C, the extremities of the frozen arch extended well into the 
tunnel excavation. This provided tremendous ground stability, 
but required cutting of the frozen ground with an excavator-
mounted milling head (Figure 4).

The original SEM support design required a 75-mm 
flashcrete layer to be applied immediately after excavation 

and prior to lattice girder installation to control any raveling 
ground and provide a degree of insulation for the subsequent 
300 mm thickness of shotcrete reinforced with welded wire 
fabric. Studies of concreting against frozen ground indicate 
the heat of hydration of a typical wall or liner will temporarily 
thaw one or two centimeters of frozen ground which re-freezes 
quickly following the temperature spike. This behavior resulted 
in occasional localized delamination of the thin flashcrete 
layer. To avoid this problem, the flashcrete and shotcrete 
application was combined into in a single pass.

After excavation was completed and the temporary interior 
sidewalls were removed, the final lining was installed. This lining 
included 14 massive ring girders at the locations of the elevated 
railroad support piles, and a 750-mm pneumatically applied, 
reinforced concrete final lining. The loads were transferred from 
the underpinning piles back to the original foundations after the 
final lining had achieved sufficient strength and the underpinning 
piles were removed. Although no movement occurred with the 
mining of the tunnel drifts, the subway box settled approximately 
4 cm with the load transfer and partial thaw of the freeze.

The actual heave observed was less than anticipated (typically 
2 cm); therefore, heave mitigation procedures were not required. 
Compensation grouting was successfully performed during the 
thaw period to correct for slight differential settlements of the 
subway box. The non-cementitious grout provided lifting of the 
structure in a controlled linear fashion over several weeks, with 
numerous repeat injections through the same grout pipes.

Conclusion

As shown by this case study, the horizontal application 
of ground freezing sometimes requires additional provisions 
when the surrounding environment is a tight urban setting. 
They proved effective to assure the safety and integrity of the 
overlying structures during the ground freezing process, and 
mitigated the risk of adverse impacts due to settlement and 
heave. By making numerous behind-the-scenes provisions, the 
tunneling team was able to provide excellent ground stability 
and protection for the structures surrounding the site.

Although this article reflects only the views of the authors, 
the success of this challenging project can be attributed to 
a team effort comprised of the owner, the designer, a joint 
venture of Parsons Brinckerhoff and STV; the program manager 
Hatch Mott MacDonald; general contractor Schiavone/Kiewit; 
and geotechnical contractor Moretrench.

Paul C. Schmall, PhD, PE, D.GE, F.ASCE, is vice president and chief engineer at Moretrench. He can be reached at pschmall@mtac.com

Joseph A. Sopko, PhD, PE, M.ASCE, is the director of ground freezing at Moretrench. He can be reached at jasopko@mtac.com
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Figure 4.  Photograph of the frozen ground during excavation.
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T
he Howard Theatre was constructed in 1910 at 620 
T Street, NW in Washington, DC. Over the years, 
it has hosted many famous entertainers, including 
Duke Ellington, Sammy Davis, Jr., Ray Charles, James 

Brown, and Chuck Brown, “the Godfather of Go-Go.” The 
Theatre closed its doors in 1970 and enjoyed a brief revival in 
1974, when it was placed on the National Register of Historic 

Places. The large masonry structure was closed again in 1980, 
and has remained closed ever since.

Figure 1 shows the Howard Theatre with T Street, NW to 
the north, Wiltberger Street to the east, the historic Wonder 
Bread building to the south, and rows of one- to two-story 
buildings to the west across a 15-ft wide alley. The Metro runs 
north-south below 7th Street, and there’s a vacant lot between 
the Howard Theatre and the Metro station to the southwest.

Revitalization Plan

In 2010, a group of sponsoring organizations and 
developers put together a $17.1 million plan to revitalize the 
Theatre. The idea was to update it with the latest technologies 
while maintaining the Theatre’s iconic presence. The plan 
called for the addition of a basement to a depth of 15-20 ft 
beneath the existing structure. Preservation of the original 
masonry walls, balcony, and ornate balcony columns were 
vital components to a successful project.

The structure is 90 ft wide by 125 ft long and consists of 
four exterior masonry walls ranging in height from 40 ft tall 
in the front portion of the theatre to 60 ft tall at the rear stage 
area. Inside, a raised and sloped balcony seating area sits on 
steel frames supported by concrete-encased, steel columns with 
ornate detail. Two interior masonry walls divide the front lobby, 
the seating area, and the stage. The balcony column loads range 
between 20 and 40 kips, and wall loads range from 10 to 15 kpf.

Interior finishes and non-load-bearing elements were 
removed prior to commencing underpinning, shoring, and 
excavation activities. The left photo in Figure 2 shows one of 
the ornate balcony columns and the steel framing supporting 
the balcony above. The distance between the existing slab-on-
grade and the steel framing varied from 10 to 20 ft. The right 
photo in Figure 2 shows the north interior wall that required 
temporary support to allow for excavation to occur beneath. 
It was clear from the start that the 100-year-old, tall, heavy 
masonry structure would be sensitive to movement, requiring 
extra care during the underpinning and shoring operations.

Three soil borings were advanced to develop foundation 
recommendations. The upper 15 ft generally consists of stiff to 
very stiff lean clay with Standard Penetration Test blow counts 
(SPT N-values) ranging between 7 and 20 blows per foot (bpf). 

Figure 1.  Map showing location of Howard Theatre and 
surrounding area.

Underpinning and Shoring 
of the Historic Howard Theatre 
in Washington, DC
By Morgan A. Eddy, PE, M.ASCE, and Carlos M. Englert, A.M.ASCE
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The stiff clay layer is underlain by a very loose to medium 
dense silty sand layer (SM), 20 ft thick with SPT N-values 
ranging between 1 and 12 bpf. The water table generally sits at 
the top of the SM material. Below the silty sands are dense to 
very dense clayey sands with SPT N-values ranging between 20 
and 40 bpf. The geotechnical borings terminated at 50 ft below 
existing grade.

The existing structure was founded on the upper lean clay 
layer. New footings for the planned basement were to rest 
beneath the clay layer on the upper portion of the wet silty 
sand layer. The allowable bearing capacity at the bearing grade 
is 3,000 psf. Underpinning of the existing foundations was 
required to safely excavate the new basement.

Unique Challenges

Three unique challenges drove the engineering and 
construction decisions for safely underpinning and shoring the 
Howard Theatre: restricted access, poor ground conditions, and 
other nearby construction activities.

Restricted Access

Ingress and egress during construction was through a 10-
ft wide opening at the south and a 15-ft wide opening at the 
north of the Theatre. The north interior wall had a 15-ft wide 
opening, and the south interior wall had a 30-ft wide opening. 
Given the restricted access, underpinning and shoring was 

done using small machinery customized for low overhead 
drilling, coupled with hand excavation methods.

Poor Ground Conditions

The soil conditions, groundwater elevation, and proposed 
grades indicated that the bottom of new footings would be 
founded within wet, silty sands, so differential settlement of 
the underpinning was a concern. Furthermore, excavating in 
wet sands typically leads to running conditions and loss of 
ground if the water level is not controlled. Keeping in mind 
that extensive dewatering, if not controlled properly, can 
trigger settlement of parts of the structure not yet underpinned, 
it became clear that deep foundations were needed to mitigate 
the soil and groundwater conditions.

Other Nearby Construction Activities

Unknown to the contractors and consultants involved in the 
Howard Theatre revitalization at the start of construction, the 
vacant lot to the west of the Theatre also was being developed 
by a partner of the same owner/developer. The adjacent project, 
Progression Place, included construction of a new, mixed-use 
development with a garage extending 30 to 35 ft below grade.

The two adjacent projects had different consultants, 
general contractors, and subcontractors, but simultaneous start 
times. The owners of both projects had not recognized the 
potential consequences of concurrent dewatering, excavation 
support, and foundation work on the adjacent buildings. The 

Figure 2.  Photos showing interior ornate balcony column (left) and interior masonry wall (right).



project team was concerned about the potential settlement 
of the Theatre due to dewatering and excavation activities at 
Progression Place. The three geotechnical consultants involved 
with the project came up with varying estimates that the 
dewatering-induced settlement could range from less than 1/2 
inch up to 3 inches. This uncertainty further confirmed the 
need for deep foundations at Howard Theatre.

Identifying the cause and effect of potential damage from 
adjacent activities was difficult. Construction monitoring 
would indicate excessive movements and allow for mitigation. 
However, executing a monitoring program that effectively 
captures and distinguishes the cause of movement is difficult, 
especially when concurrent activities are underway. This was a 
major risk for the owners, consultants, and contractors involved.

Sequencing of the adjacent activities affected the outcome of 
both projects. Both project teams agreed that underpinning and 
shoring at the Howard Theatre needed to be installed before the 
north half of the Progression Place excavation reached subgrade. 

Engineering Solutions

Sometimes, unique challenges can be effectively solved with 
traditional and modern methods and a modification to the 
original design concept. In this case, restricted access, poor ground 
conditions, and adjacent construction activities led to use of 
traditional, hand dug underpinning piers supported on hollow 
bar micropiles for the exterior walls. For the interior walls and 
balcony columns, shoring was performed by utilizing steel needle 
framing supported on partially cased hollow bar micropiles.

Depending on the sequence of construction and resulting 
accumulation of load, construction of the new basement could 
induce settlement of the underpinned structure. Thus, the 
modified design separated existing building loads supported by 

the underpinning from the new basement foundation loads. This 
separation of loads also allowed for continuous waterproofing 
and a new concrete structure to be installed in front of the 
underpinning, reducing numerous construction joints, splicing 
requirements, and additional underpinning sequences. Figure 3 
shows a schematic detail of the underpinning-micropile assembly 
installed along the exterior masonry walls of the Howard Theatre.

Under this design concept, traditional underpinning 
piers, 5 ft long by 3 ft wide, were excavated and shored 
down to the planned bottom of footing elevation. Prior to 
concrete placement, two hollow bar micropiles were installed 
within each pier with bond lengths ranging from 20 to 25 
ft, depending on loading conditions. The micropile length, 
micropile capacity, and pier spacing were selected based on the 
potential drag-down effects caused by the adjacent excavation 
and dewatering. Finally, the underpinning piers were filled 
with 2,500 psi concrete and drypacked to effectively transfer 
the wall loads to the underpinning-micropile assembly.

The underpinning piers were installed with lagged spaces 
between the piers to reduce potential for installation-induced 
settlements and to reduce costs. The underpinning piers 
were also laterally braced with steel rakers and concrete heel 
blocks during the basement excavation to provide temporary 
earth retention. The new concrete structure was designed to 
permanently support the lateral earth pressures.

For the interior columns and walls, a casing was installed 
from the existing ground surface to a minimum of 5 ft below 
the proposed foundation elevations. Hollow bar micropiles 
were drilled through the casing with soil bond zones 
varying from 20 to 30 ft, depending on the specific loading 
requirements. Steel needle framing was attached to the top of 
the casing and attached to the existing interior masonry walls 
and balcony columns above the new first floor prior to the 
mass excavation. The temporary steel framing and micropiles 
had to avoid the new structure, provide for safe excavation 
of the basement, and allow the new structure to be built. 
During excavation, the cased micropiles were laterally braced 
with steel angles to reduce the unbraced length of the vertical 
shoring elements. Finally, pile caps and new foundations were 
attached to the hollow bar micropiles.

Construction

When the underpinning and shoring operations at 
Howard Theatre finally began in late November of 2010, the 
contractor was told to minimize the existing structure being 
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Figure 3.   Traditional underpinning piers with hollow bar 
micropiles for exterior walls.

Ingress and egress during 
construction was through a 
10-ft wide opening at the 
south and a 15-ft wide opening 
at the north of the Theatre.
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undermined at any given time. Simultaneously, dewatering 
wells were installed and sheeting crews began putting in place 
an excavation support system at Progression Place.

The time needed to effectively dewater the wet, silty sands 
proved to be a problem for excavation and installation of 
the underpinning at the locations of the deeper elevator and 
stair structures. Pit crews had to stop excavation on several of 
the deeper underpinning piers due to the quantity of water 

entering the excavation and the potential for lost ground. 
Excavation of the deepest underpinning piers was delayed by 
more than two weeks, requiring deep wells, small submersible 
pumps, careful hand excavation, and lagging. Even with deep 
wells, the deeper underpinning piers filled with water within 
approximately 12 hours.

Hollow bar micropiles were installed with a drill mast 
mounted to a custom-built frame that could be picked up with 
a forklift to cope with the restricted access and caving ground. 
Using the forklift and customized frame allowed for the drill to 
access all micropile locations in the building without the need 
for completely backfilling approach pits after excavation. Figure 4 
shows a crew installing micropiles within one of the underpinning 
piers along an exterior wall (top). On the bottom is one of the 
deep pits with two hollow bar micropiles, one submersible pump, 
and visible water and waterlines from before pumping.

After micropile installation, the upper 4 ft of the micropile 
reinforcing steel was cleaned and prepared for an effective 
connection with the underpinning pier concrete. Once 
the bottom of the pier was properly prepared, the pit was 
backfilled with concrete. Depending on the location of the 
underpinning and the ever-changing access around the 
exterior of the building, concrete was placed with chutes, 
skid-steers and/or pumps. Excavation and lateral bracing of 
the underpinning and steel shoring quickly followed. The 
new concrete structure was built with block-outs in some of 
the concrete slabs and walls to allow loads from the existing 
masonry walls and balcony columns to be transferred from the 
temporary shoring to the permanent structure.

Figure 5 shows a photo of the Howard Theatre after the 
excavation reached subgrade. The photo shows the laterally 
braced underpinning piers and inter-pier lagging in the 
background with the north interior wall, balcony columns, 
and balcony supported on steel frames with the micropiles 
in the foreground. Engineering and construction costs for the 
underpinning and shoring came to around $1.3 million and 
took 16 weeks to install.

The Importance of Collaboration

As with many projects in urban settings, the Howard Theatre 
revitalization project team encountered some unique challenges. 
The final plan differed greatly from the original concept. The 
problems were further complicated by another concurrent 
construction project located adjacent to the work site, which 
magnified the risks. This situation illustrates the importance of 
effective communication and coordination among all parties on a 
project to safely complete a complicated foundation. Consultants 
and contractors need to identify the potential challenges early and 
sort through the associated risks with all players involved.

Owners, consultants, and general contractors may not always 
recognize every foundation construction challenge and its 
associated risks. With today’s budget constraints and pressure to 
meet multiple deadlines, it’s not unusual to encounter resistance 
to changing plans or adopting new strategies. The professional 
guidance of geotechnical consultants and specialty design/

Figure 4.  Drilling micropiles into underpinning pier (top) 
and one of the deep pits with two installed hollow bar 
micropiles (bottom).
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build contractors is needed to provide economical and feasible 
recommendations. Recognizing the unique challenges at an 
early stage in the Howard Theatre project substantially reduced 
the number of change orders, scheduling delays, and potential 
settlement/damage.

The specialized education and knowledge of geotechnical 
engineers can help to make a successful project. Their 
impact can be substantial as compared to the often minimal 
service fees they charge. As a general rule, it is good practice 
for geotechnical consultants to make owners, consultants, 
and general contractors aware of the benefi ts of using deep 
foundations. Deep foundations are often seen as big, initial 
cost items, but the expenses and risks associated with adjacent 
construction and poor ground conditions, typical of urban 
settings, can be much higher.
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Figure 5.   Photo of underpinned exterior walls and shored 
interior walls/columns at basement subgrade.
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In the heart of London, one of Europe’s largest jet grouting 
contracts is nearing completion. The jet grouting is part 
of the overall 7-year-long upgrade project to London 
Underground Victoria Station, one of London’s busiest 

stations. The project involves the construction of a new ticket 
hall, an extension to an existing ticket hall, and numerous 
interconnecting tunnels that link the construction works to 
the existing passenger walkways and escalators. The tunnels 
are generally constructed at around 12m below street level and 
mostly in saturated river terrace deposits.

Over a 2-year time span, approximately 2,100 jet grouted 
soilcrete columns with diameters from 1.6m to 2m and 
lengths of 4m to 12m were constructed to form a stabilized 

block of ground through which new tunnels will be excavated. 
The majority of the work was performed during normal 
daytime work hours.

All jet grouting operations were carried out from ground level 
in London’s busy streets, which are home to many buried sewers, 
gas pipes, electric cables, water pipes, and communications 
cables. These services are located at 0.5m below surface to 6m 
below surface. Underground rail tunnels and passenger walkways 
are also present at between 5m to 16m below ground level.

Two historical West End theatres, retail outlets, private 
residences, and ongoing private sector developments lie 
within the site boundary. All of these must be considered and 
protected from potential damage as a result of heave or grout 
ingress during the works.

The Challenges and Risks

The primary challenge has been constructing the soilcrete 
block from within very restricted areas. This has to be done 
by maintaining vehicular, pedestrian and rail traffic, thus 
minimizing disruption to the travelling public and without 
affecting third-party assets such as utilities cables and pipes.

The key consideration is that approximately 350,000 
people use the station daily, with approximately 90,000 
people moving through the station in the morning and 
evening peaks, respectively. These individuals must not be 
delayed or endangered by the construction works. When jet 
grouting in areas like this, the greatest risks are: grout entering 
the areas open to public access; drill rigs striking moving 
vehicles; utility strikes; damage to utilities due to encasement 
in grout; ingress of grout into tunnels and basements; and 
excessive, uncontrolled ground movements.

Risk Mitigation

The jet grouting contractor employed numerous mitigation 
measures to overcome the key risks:

• A 3m high protective barrier around the work site con-
sisting of plywood sheeting, wire mesh fencing covered with 
plastic sheeting, or plastic and metal panels

• Compact mobile equipment, including specialty drill 
rigs manufactured in-house

• Accurate identification of utilities and adequate protec-
tion during the grouting

• Building Information Modelling (BIM) to accurately 
model all aspects of the grouting, including service location, 
rig accessibility, and as-built construction detail

• Advances in surveying techniques employing MEMS 
(Micro-Electro-Mechanical Systems) accelerometer-based incli-
nometers and structural monitoring using laser levels

• A risk-based approach to individual column construction, 
taking into consideration all the major influencing factors

• A detailed ingress management procedure coupled with 
direct communication between tunnels and surface work forces

Challenges 
and Risks 
of Jet 
Grouting 
in a 
Congested 
Urban 
Environment
By Richard Holmes, C.Eng, MIMMM
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Effective Worksite and Equipment Protection

Figure 1 shows the protective measures used to prevent 
grout from entering the public arena. Such prevention is im-
portant because the pH of the grout is almost 13, making it 
very dangerous when in contact with the skin or eyes. Grout 
slurry is also difficult to clean up when spilled outside the con-
fines of the work site into an urban area.

The interlock guard with Perspex sheeting, removable top 
plate, and 3-sided cowl were necessary to prevent the common 
occurrence of grout slurry splashing up from the borehole dur-
ing the jet grouting process. The primary bund formed a reservoir 
from which to pump slurry away for removal to a waiting tanker. 
Other protective measures were placed around the perimeter of 
the site to protect against the danger of high-pressure hoses burst-
ing and pump failures which would result in the primary bund 
over-topping and flowing into the streets and drainage systems.

1). Interlock guard with   
      Perspex sheeting

2). Removable top plate

3). 3-sided cowl

4). Primary bund

5). Secondary bund

6). High level hoarding

7). Site hoarding

In addition steel boxes placed over venting holes, old 
holes capped with concrete. All hoses traversing public 
arena wrapped in secondary protection.

The job necessitated numerous compact worksites situated 
in the middle of roads with traffic being diverted around them. 
The smallest of the work sites was 10m by 5m and required 
a specialist, low headroom, mini jet grout rig, slurry pump, 
compressor, muck skip, electrical distribution board, surveying 
equipment, associated hoses, and a labor force of five opera-
tives. A selection of in-house manufactured equipment was 
used to perform the jet grouting, depending on the physical 
size of the work site.

Service Identification and Protection

The many utilities that crossed the work areas were hand 
excavated with the care and precision comparable to an archae-
ological dig. The utilities were then accurately surveyed, and a 
plastic protection sleeve was placed at the correct location and 
inclination of the proposed jet grout column, (Figure 2). The 
area was then backfilled to be ready for the jet grouting opera-
tion (Figure 3). These procedures enabled drilling around the 
utilities without the risk of damage occurring by a utility strike 
or from grout ingress.

The jet grouting did not always follow on immediately; in 
most cases, the worksite was returned to highway for a period of 
up to six months before once again mobilizing to the worksite 
and allowing jetting to proceed. This allowed the traffic and pe-
destrians to flow around the area with minimal disruption, giv-
ing continuous access to retail, private, and leisure premises.

Building Information Modelling (BIM)

BIM is the digital, multi-dimensional representation of 
a facility’s characteristics. As a shared knowledge resource, it 
provides a reliable basis for making design decisions. It is a 
3-dimensional model to which a 4th dimension (time) and 

Figure 1. Protective measures employed on drill rig and 
surrounding site protection.

Figure 2. Utilities excavated and being surveyed for input 
into BIM.

Figure 3. Service protection sleeves placed and work site 
backfilled ready for jet grouting.
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5th dimension (cost) can be added. On the Victoria Station 
project, BIM was exclusively used to develop the complex 
design and to prevent interference with utilities, foundations, 
and tunnels. It also aided in communicating project informa-
tion through a common data environment and produced an 
as-built model (Figure 4) that enabled the designers to identify 
risks at the tunnelling stage. Potential risk areas were shown as 
gaps in the treatment block, thus providing advanced notice of 
potential for water ingress or stability problems. The software 
also modelled the drill rigs within the worksite in order to en-
sure accessibility of column positions (Figure 5). The effi cient 

use of BIM, coupled with its full adoption by all parties, mini-
mised the need for reworking.

Advances in Surveying and Monitoring

Hand-in-hand with the use of BIM was the need for im-
proved accuracy when setting up rigs and monitoring the bore-
holes when drilled to depth. The rig was set out with a toler-
ance of 50 mm maximum at the entry point and a 1 percent 
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When jet grouting in areas like this, 
the greatest risks are: grout entering 
the areas open to public access, 
drill rigs striking moving vehicles, 
utility strikes, damage to utilities
due to encasement in grout, ingress 
of grout into tunnels and basements, 
and excessive, uncontrolled,
ground movements.

Figure 4. 
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drilling precision expressed as a percentage of the drill string 
length. To achieve the accuracy, two prisms were mounted on 
the drill mast. The rig operator then moved the mast until the 
drill string was aligned with the reference borehole alignment. 
A total station surveying instrument with a mobile read out 
unit assisted the rig operator in aligning the drill rig.

After the borehole had been drilled to depth, a MEMS 
accelerometer-based array, down hole surveying instrument 
was placed down the drill string. This instrument provides a 
readout every half meter to verify that the hole is within the 
designed tolerance. Once this operation was completed and 
the location and inclination of the borehole was confirmed, jet 
grouting commenced.

Individual Column Risk Rating

Each jet grout column was assessed for risk factor prior to con-
struction. The assessment was based on the following criteria:

• Proximity of the column to existing tunnels, buildings 
or utilities, with respect to whether the column was located to-
tally underneath, partially underneath, or adjacent to an asset

• The condition and sensitivities of the tunnel, building, 
or utility

• Nature of the strata being jet grouted, with respect to 
cohesive material being higher risk than granular material

• Column inclination where inclination away from vertical 
represents a higher risk

After assessment, these variables were assigned a number 
ranging from 1 to 5 (with 5 being the higher risk). Depending 
on the sum of the numbers from each variable, the columns  
were then labelled low, medium, or high risk. Further mitigation 
measures to those described above were then put in place de-
pending on the risk rating. These measures included continuous 
visual and instrumented monitoring of structures, use of audible 
and visual alarms, use of pressure relief valves on the drill rigs 
to control pressure of air injection into the ground, and con-
struction of some columns during night-time possession of the 
railways (i.e., when no trains were running) or in partial road 
closures when pedestrian or vehicular traffic was minimal.

Lessons Learned for Other Congested 
Urban Settings

This contract was the largest single jet grout contract un-
dertaken in the UK. It was an extremely complex site with vari-
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ous stakeholders to consider. During the construction of the 
works, important discoveries were made about how to carry 
out jet grouting works safely and efficiently despite the heavily 
congested urban environment. Fortunately, techniques were 
available that allowed this challenging project to be completed 
with minimal delay.

The London Underground Victoria Station was unique in 
that it harnessed the benefits of using BIM extensively to mod-
el geotechnical works. It was the first time that an individual 
jet grout column (in this case 2,100 columns) was risk-assessed 
prior to construction. Although this was a lengthy process, the 
outcome provided reassurance to the client that the general 
public would be safe and that all necessary mitigations were in 
place to deal with the risks.

As a result of the techniques outlined in this article, all 
subsequent contracts carried out by Keller Geotechnique, 
irrespective of type or location, are now treated in the same 

manner. This has resulted in a greatly reduced incident fre-
quency rate and has led to improvement in gross margin as 
a result of minimizing delays caused by safety or quality-
related incidents.

With due consideration of all the risks involved and care-
ful evaluation of mitigation effectiveness, jet grouting can be 
safely performed in a very congested urban environment where 
more conventional forms of grouting would be less effective. 
Although this example is specific to jet grouting, a similar pro-
cess can and should be applied for all forms of geotechnical 
construction activities where there is a high risk to the public 
and to third-party assets.

The success of this challenging project was due to a team 
effort between the owner, Transport for London (TfL), the gen-
eral contractor TWBN, a joint venture of Taylor Woodrow and 
BAM Nuttall, the jet grouting contractor Keller Geotechnique 
and Keller Grundbau.

Richard Holmes, C.Eng, MIMMM, is managing director for Keller Geotechnique, a trading division of Keller UK, based in Wetherby, West 
Yorkshire, UK. He is responsible for the safe and profitable performance of specialist grouting, ground anchor, soil nailing, slurry walling and 
restricted access piling contracts throughout the UK. He can be contacted at Richard.Holmes@keller.co.uk
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Figure 5. BIM being 
used to model rig 
positioning.

The London Underground Victoria Station was unique in that it harnessed 
the benefits of using BIM extensively to model geotechnical works.
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U rban construction projects are becoming 
increasingly challenging for design engineers as 
well as the contractors that require innovative 
solutions. Contributing factors can include 

limited construction area, accessibility, adjacent structures, 
underground utilities, groundwater, and noise and vibration 
restrictions. Maintaining usage and access to nearby operating 
facilities adds to the complications and often results in huge 
additional costs and unforeseen construction delays.

This article discusses the challenges and alternate solutions 
encountered in 2012 during support of excavation operations 
at a medical center project site in Manhattan, NY. The project 
included construction of a new, multi-story medical building 
within a courtyard with excavation up to 25 ft below existing 

grade. Before construction (Figure 1), the area was surrounded 
by buildings, with the only access being through the main lobby 
by removable curtain wall sections. One would expect some 
site constraints for a project in any metropolitan area, but this 
project site had a substantial number of challenges including:

• Time constraints due to the fully operational hospital 
building

• Limited head room to bring in any heavy machinery 
• Noise and vibration controls to minimize disturbance to 

patients
• Limited sub-surface data due to a limited number of soil 

borings
• Known and unknown utility lines

Figure 1.  Project area prior to 
construction in the courtyard of a 
medical center, Manhattan, NY.

Support of Excavation 
Challenges and Solutions at a 

Manhattan Excavation Site
By Ram M. Kasturi, PE, M.ASCE, and Vincent A. Siefert, PE, M.ASCE
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• Unexpected fi ll material from 18th-century 
timber seawall

• Excavation below the foundation of the 
existing building

• Excavation of up to 25 ft below ground 
elevation

• Underpinning below groundwater elevation
• Tieback anchors extending in to the area 

below the existing buildings 
• Proximity of East River requiring a dewa-

tering system

Raker System

The contract drawings specifi ed soldier 
piles (pipe sections) with walers and lagging, 
along with two levels of tieback anchors for 
support of the proposed deep excavation. 
The length of anchors was as long as 50 ft, 
requiring up to 30 ft of bonded length with 6-in 
diameter drill holes. Installation of the tiebacks 
would be a daunting task due to the restricted 
site conditions available to mobilize heavy 
equipment, coupled with the possibility of interference 
with the utility lines.

The contractor requested an alternate to the tiebacks within 
the means and methods available at the site. The project team 
designed a support of excavation system with raker supports 
consisting of light steel sections that could be easily handled 
while in transit and during installation. The contractor had 
to compromise some of the work area to accommodate the 
rakers, but it was a more viable solution in terms of feasibility 
and project schedule.

Figure 2 shows a schematic view of the raker design system. 
This alternate system utilized a 2-ft-thick slab-on-grade to 
anchor one end of the rakers and also included a detailed 
construction sequence that allowed the contractor to continue 
work around the rakers. Construction sequence details also 
included staged excavation, backfi lling, installation of slab-on-
grade, installation of concrete adhesive anchors, and placement 
of rakers. The design warranted careful placement of raker 
supports at a specifi c location to ensure structural integrity of 
the system due to the fl exural strength limitations of the soldier 
piles. Dewatering arrangements were also considered in the 
design of this alternate system.

On the north side of the construction area, which had a 
sloped excavation to allow access to the construction area, 
rakers were not used to provide space for the construction. 
Instead, wire rope tieback anchors with concrete deadman 
were used to support the excavation. During excavation for the 
concrete deadman, a duct bank was encountered, requiring 
placement of skewed anchors and changes to the system to 
achieve the required design capacity. The design included 
provision for the sloped surcharge and additional construction 
material loading (Figure 3). This fi gure illustrates some of site 
constraints and area restrictions.

Threaded Studs

The excavation required lagging between the soldier piles. 
In the absence of traditional H-piles, the pipe piles required 
an attachment to install the lagging. One option was to 
provide a “T” section with the web welded to the pipe pile. As 
an alternate, threaded studs were welded onto the pipe piles 
with an end plate to receive the lagging (Figure 3). Installation 
was much quicker with this technique, which also provided 
fl exibility in placement of lagging boards.

Concrete Anchors

Even though the raker support system was successful and 
avoided the installation of long tiebacks, it interfered with the 
day-to-day operations at some locations. This was a problem 
because the contractor wanted to quickly remove the system as 
construction proceeded. After detailed evaluation of the as-built 
construction drawings of the existing buildings, another tieback 
concrete anchor system was developed to support the soldier piles.

This system accounted for the elevation of the adjacent 
building footings and involved anchoring into the walls just 
above the footing and utilizing wire rope to connect to the 
pipe pile. Careful consideration was given to the required 
concrete anchor capacity and the depth of anchor embedment 
to avoid any damage to the walls. The anchor location was 

Figure 2.  Schematic sketch of raker support system with staged 
construction.

Dealing with ever-changing,
subsurface soil conditions is an art.
So is construction engineering.
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selected based on the soldier pile layout to achieve optimum 
anchor design capacity and to ensure constructability. Figure 
4a illustrates the anchor support system with the ability to 
adjust the wire rope with turnbuckles.

Mechanical Soil Anchors

Part of the deep excavation was below the bottom of an 
existing building foundation and electric vault. The vault 
housed a generator that was vital for continuous operation of 
the hospital. The subsurface soils around and under the vault 
were loose and consisted of uncontrolled fill from an 18th 
century seawall. Excavation around and below the vault was 
extremely difficult and created unstable conditions. Providing 
soldier piles with timber lagging and traditional underpinning 
support as per the contract specifications was considered very 
labor intensive and uneconomical due to the shallowness 
of the groundwater (approximately 6 ft above the bottom 
elevation of excavation). Installation of soldier piles at some of 
the locations was also complicated by the restricted access.

Soil anchors and a shotcrete facing were designed to 
overcome these challenges. This system required little storage 

area (which was sparse at this location) and produced minimal 
debris and spoils. In addition, mechanical soil anchors were 
used instead of traditional grouted soil anchors to eliminate the 
need for a curing period, thus expediting the schedule. Figure 4b 
shows the installed mechanical soil anchors with end plates for 
underpinning the existing building foundation walls.

The mechanical soil anchors were easily installed 
with minimal noise and vibrations, thus meeting the 
project requirements. Light-duty equipment that could be 
accommodated in low overhead, restricted areas was utilized, 
and no vibration monitoring was required. The anchors were 
tested soon after the installation, allowing the contractor 
to make arrangements for the shotcrete. The mechanical 
soil anchor system was designed with reduced spacing. This 
compensated for reduced anchor capacity due to the restriction 
on the design length of anchor to prevent interference with 
the existing utilities. The system was flexible and allowed 
placement of anchors at any required location specific to the 
lines and alignment of required excavation and in areas not 
easily accessible with traditional lagging methods.

Temporary Support

The weight of the vault itself imposed additional surcharge, 
which increased the design load requirements for the anchors. 
After installation of mechanical soil anchors and placement of 
shotcrete, the anchors in the excavation adjacent to the vault area 
experienced excessive loading, and the shotcrete developed cracks. 
Soil conditions in the vicinity of the vault were even looser than 
assumed, consisting of debris, voids, timber cribbing, and other 
organic material — remnants of the work of colonial contractors. 
The conditions were not suitable for any type of soil anchor and 
resulted in overstressing of the anchors.

Figure 3. Lagging with threaded studs for sloped ground and 
additional construction surcharge.

Figure 4.  (a) Concrete anchor with wire rope. (b) Mechanical soil anchors for underpinning.

(a) (b)
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For temporary support of the vault, an improved system 
was designed utilizing the permanent building piles, which 
had already been installed. The support system (Figure 5) 
consisted of steel sections anchored to the face of the concrete 
vault itself. One end of the steel channel was supported by 
brackets installed on the walls of the adjacent building, and 
the other end was supported by the permanent piles. The 
resultant vertical loading from the steel frame was much 
smaller than the design capacity of the permanent piles.

Sufficient instrumentation was provided and monitored 
daily to observe performance of the vault during excavation. This 

temporary arrangement was in place during the excavation and 
construction adjacent to the vault area. The proximity between 
some of the permanent piles and the vault area, combined with 
design of a compact support frame system, resulted in another 
design alternate for the benefit of the contractor.

For a Few Dollar$ More

Any big project in a metropolitan setting is bound to have 
surprises during construction. However, lack of initial planning 
would likely increase the surprises many-fold, resulting in 
huge losses, delays, and possible litigation. For foundation-
related projects in particular, it is necessary to have sufficient 
information about subsurface conditions to allow proper 
design and analysis. A detailed geotechnical investigation may 
cost a few thousand dollars more and add a few additional 
days to the pre-construction phase. However, ultra-conservative 
designs and costly repairs due to insufficient design would take 
a much higher toll in terms of dollars, delays, and damages 
from lost operating revenues.

As described in Terzaghi’s Soil Mechanics in Engineering 
Practice, dealing with ever-changing, subsurface soil conditions 
is an art. The engineer and the contractor need to know each 
other’s strengths and weaknesses and work toward the best 
possible solution to maintain their professional integrity. 
Likewise, construction engineering is an art. It requires the 
ability to understand the complexity of urban construction, to 
review the site conditions specific to the project, and to maintain 
the original design intent — all while dealing with the constant 
changes encountered at the project site during construction. 
Doing this will produce the most viable, alternate solutions to 
the contractor within the available project resources.

Figure 5.  Crack near the vault; temporary steel frame for the 
vault supported by permanent building piles.

Soil conditions in the vicinity 
of the vault were even looser than 
assumed, consisting of debris, voids, 
timber cribbing, and other organic 
material — remnants of the work of 
colonial contractors. The conditions 
were not suitable for any type of soil 
anchor and resulted in overstressing 
of the anchors.
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T
his fifth article in my “Business of Geotechnics” 
series addresses personnel matters in private-sector 
engineering and consulting (E&C) firms. I’ll be 
discussing the typical career path for consulting 

geoengineers, staff leverage ratios, the attributes needed to 
become a geoengineering firm leader, the choices available 
to personnel in terms of professional practice and company 
management career tracks, and the importance of leadership 
succession. I also provide a few specific comments related to 
the generational bookends of current geoengineering firm 
staff, the baby boomers and millennials.

Geoengineer Career Path

Typical geoengineers begin their professional careers after 
obtaining a graduate degree in geotechnical or geological 
engineering or a related field. If they join a private-sector 
practice, career advancement involves increasing levels of 
responsibility and authority as the individual gains experience 
and is promoted within the firm. While each firm has different 
names for their staff seniority levels, most can be broadly 
distilled into a framework with four main levels of increasing 
responsibility, performance expectation, and compensation: 

(i) staff geoengineer; (ii) project geoengineer; (iii) senior 
geoengineer; and (iv) principal geoengineer. Table 1 outlines 
the typical engineering and operational responsibilities of 
geoengineers in this four-level career progression. From the 
table, it’s clear how the engineering, operational, and time 
management responsibilities of the practicing geoengineer 
evolve from one career stage to the next. One can also see 
many of the skills and competencies beyond the college 
engineering curriculum that are valuable in private-sector 
geoengineering practice.

When the career levels in Table 1 are placed on a timeline, 
a career trajectory can be defined for a successful geoengineer 
in private-sector practice (Figure 1). The successful practicing 
geoengineer starts at the staff level and progresses through the 
project and senior levels to eventually achieve principal status 
in the firm. Principals often stay at that level until they choose 
to slow the pace of their professional activities as they approach 
retirement. As further reflected in the figure, as geoengineers 
progress through each stage of their career, the level of 
responsibility they have in the firm increases, expectations 
regarding their performance and level of contribution to the 
firm increase, and the compensation they earn also increases.

Staff Leverage

For every principal, there 
is a corresponding number 
of staff, project, and senior 
professionals in a firm. This 
is sometimes referred to as 
“staff leverage.” The larger the 
number of junior personnel 
per principal, the greater the 
staff leverage. Staff leverage 
varies among firms based on a 
number of professional-practice 
and market-based factors, 
including a firm’s technological 

People Matters — 
Building Careers and 
Developing Leadership
By Rudolph Bonaparte, PhD, PE, D.GE, NAE, M.ASCE

Figure 1.  Typical career trajectory for a successful geoengineer in E&C private-sector practice.
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approach, business culture, and practice focus, all of which were 
described in my second article in this series, “Categories and 
Characteristics of E&C Firms Employing Geoengineers,” in the 
November/December 2013 issue of Geo-Strata, pp. 40-46.

For a given firm and style of practice, staff leverage cannot 
be so large as to overly dilute principal-level engagement 
in project planning and review; safety, risk, and quality 
management; staff mentoring and development; and other 
critical activities of the firm. At the same time, too much 
principal engagement in project execution may result in a 
project delivery process that is inefficient and overly expensive 
for the client. It also may result in lost opportunities for more 
junior staff to take on added responsibilities and grow in their 
careers. It’s easy to understand that different types of projects 
require different amounts of staff leverage. I have observed 
staff leverage ratios as low as 1:1 (very small firm with “brains” 
technological approach) to 1:20 (large firm with “procedures” 
technological approach and a substantial portion of the staff 
engaged in construction material testing and quality control/
assurance services). More typically, staff leverage ratios in E&C 
firms range from about 1:5 to 1:15.

Becoming a Geoengineering Firm Leader

Many of the most successful practitioners in 
geoengineering firms possess personal attributes that go beyond 
their professional engineering skill set. These personal attributes 
are valuable assets that are attractive to both coworkers and 
clients, and they contribute to the career progression of 
individuals possessing them. Table 2 lists some of the positive 
personal attributes that, in my experience, are often exhibited 
by engineers who are on track to become leaders in their 
organizations. Principals and senior professionals should 
continually mentor and encourage more junior personnel in 
developing these attributes.

Figure 2 shows the same successful career trajectory as in 
Figure 1 (labeled as Geoengineer A) along with trajectories for 
Geoengineer B and Geoengineer C. Geoengineer B in Figure 2 is 
someone who exhibits more of the leadership attributes listed in 

Table 2 than does Geoengineer 
A. Geoengineer B also makes a 
greater investment of time and 
energy into his or her career 
compared to Geoengineer 
A. For Geoengineer C, the 
situation is the opposite. This 
individual exhibits fewer 
of the leadership attributes 
and makes less of a time and 
energy career commitment 
compared to Geoengineer A. 
From Figure 2, it’s easy to see 
how factors such as leadership 
development and time/energy 
investment influence the rate 
of career progression of an 

individual and the ultimate level of responsibility, performance 
expectation, and compensation achieved. This range of career 
outcomes reflects a performance meritocracy, a value system 
that I believe in. This does not mean, however, that the career 
for Geoengineer C cannot be rewarding and satisfying. The 
successful E&C firm will understand that for a variety of 
reasons, not every engineer can make the career commitment of 
Geoengineer B, but these individuals nonetheless bring valued 
capabilities and contributions to the firm.

Figure 2.  Career trajectories for geoengineers exhibiting differing levels of leadership 
attributes and time/energy commitment to career.

Figure 3.  Practice leader versus management 
leader career track.
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Practice Focus Versus Management Focus

When it comes to career growth, one additional factor to 
consider is how a principal-level geoengineer focuses his or her 
energies between practice and management. Figure 3 illustrates 
differences in focus and responsibilities for two hypothetical 
principals, with one focused more on practice leadership and the 
other focused more on management leadership. Geoengineering 
firms need both types of individuals. The relative percentage of 
principals in either category, or along the spectrum of possibilities 
between the two, will depend in significant part on the size, 
practice focus, technological approach, and business culture of 
the firm. Also, it’s not uncommon to see individuals who provide 
both practice and management leadership within their firm, 
particularly in smaller organizations.

As described in my fourth article in this series and 
reflected in Figure 3, many E&C firms rely on their principals 
to not only lead the practice and management parts of 
the business, but also the critical function of developing 

new work for the firm. 
A shorthand expression 
sometimes used for these 
three functions is “sell/
manage/do.” Almost all 
principals in an E&C firm 
participate in each of 
these three functions to 
one degree or another. It’s 
important for a firm to 
assure that each of these 
areas receives adequate 
resources and attention.

In my experience, 
most geoengineers are 
eager to maintain a 
strong practice focus 
throughout their career, 
while some embrace a 
management role, and only 
a relatively few embrace 
the business development 
function. For very small, 
specialized firms, this may 
not be an impediment 
to generating enough 
new work. However, for 
medium, large, and very 
large firms, substantial 
resources need to be put 
into business development. 
To achieve this, a business 
development culture 
needs to be created, and 
incentives need to be 
provided so that enough 
of the firm’s principals, 

and to a lesser degree senior engineers, embrace the business 
development function.

This process will involve the development of tools and 
training to help the principals succeed in their selling efforts. 
It also necessitates a reward system that recognizes those 
individuals who take on this vital task. If a sufficient number 
of principals do not engage in the process of new business 
development, the E&C firm will need to bring non-practitioner 
business development professionals onto its staff. This is 
common to all of the very large firms and some of the large 
and medium firms listed in my second article. While these 
business development professionals will relieve the firm’s 
principals of some of their responsibilities to develop new 
business, they may also cause the culture of the company to 
evolve from practice-centered to business-centered.

Taken together, Tables 1 and 2 and Figures 1, 2, and 3 
provide a framework for considering career progression and 
focus in the private-sector practice of geoengineering.

Staff Geoengineer Project Engineer Senior Engineer Principal Engineer

Years Experience First 3-5 years 
after graduation Next 3-5 years Next 3-5 years More than 12-15 

years experience

Engineering 
Responsibilities

Perform field 
investigations

Provide construction 
QC/QA

Perform calculations 
and analyses

Prepare text, figures, 
and tables for 
reports

Participate in 
report and proposal 
preparation

Obtain professional 
registration

Design/manage 
field programs

Prepare/review 
calculation 
packages

Prepare 
construction plans 
and specifications

Manage 1 or 2 
staff professionals

Prepare small 
proposals

Prepare complete 
reports

Obtain specialty 
certification/
registration

Design/manage 
field programs

Develop scopes 
of work for major 
projects

Review calculations 
and reports

Review construction 
plans and 
specifications

Manage a small 
group of project 
and staff personnel

Interface with 
client/prepare 
proposals

Direct practice 
areas

Provide high level 
technical direction 
and consulting

Peer review work 
products

Lead major 
business 
development 
initiatives

Manage a group of 
senior project, and 
staff personnel

Manage company 
risks (contracts, 
safety, deliverables)

Operational 
Responsibilities

Safe work practices

Meeting schedule 
(self)

Working in teams

Oral 
communications

Technical writing

Quality control of 
work processes and 
products

Budgeting and 
scheduling

Quality assurance of 
entire projects

Management of 
junior staff

Talking to clients

Preparing complete, 
high quality work 
products

Project/program 
management

Budgeting and 
scheduling

Personnel and 
recruiting

Proposal preparation 
and presentations

Risk/quality 
management

Projects and clients

Business 
development

Risk/quality 
management

Personnel and 
recruiting

Financial and legal 
matters

Strategic planning

Time Management 
(typical)

90% project work

5% management 
and administration

5% professional 
development

75% project work

20% management 
and administration

5% professional 
development

65% project work

20% management 
and administration

10% new business 
development

5% professional 
development

0 to 50% project 
work

20 to 50% 
management and 
administration

20 to 50% 
new business 
development

0 to 5% professional 
development

Table 1.  Representative engineering, operational, and time management responsibilities 
of geoengineers during career stages.
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Leadership Succession — It Takes Planning 
and Work

Conceptually, the career positions of all of the professionals 
within a company at any point in time can be plotted on Figure 
2. From the plot, one can then draw insights about the amount 
of principal leverage in the firm, the percentage of principals 
approaching retirement age, and where senior-, project-, and 
staff-level professionals sit on the figure with respect to the A, 
B, and C curves and years of experience. These insights can help 
a firm’s management assess the need for, and timing of, efforts 
related to recruiting, staff development, and perhaps most 
challenging, leadership succession.

Understandably, it can be unnerving to tell a principal or 
senior engineer to undertake succession planning, a process 
that involves identifying, developing, and mentoring one or 
several more junior personnel so that they are ready to take on 
that principal’s current role in the firm within a certain length 
of time (usually a few years). Many firms avoid this difficulty 
by ignoring discussion of this topic and pushing it off for a 
long time. This is a mistake because position succession in a 
firm is best dealt with as a healthy, organic, long-term process. 
Positive connotations need to be developed around the idea of 
succession. For a principal, succession doesn’t mean that senior 
management is trying to chase you out of the firm. Instead, it’s 
recognition that you have mastered your current role and can 
pass that mastery onto an up-and-coming professional, while 
at the same time taking on new responsibilities for the firm and 
new challenges for yourself. Through this process, the firm stays 
healthy and vibrant and, as principals retire, the next generation 
of firm leadership is already in place.

When leadership succession is not pursued, the firm 
runs the risk of growing stale, losing the best of its up-and-
coming staff due to the lack of leadership opportunity, and 

being unprepared when principals in the firm begin to retire. 
Employee-owned E&C firms face a corollary issue: When 
leadership succession is not active in a company, employee 
ownership succession is also not likely to be active. I discuss 
some of the consequences of inactive employee ownership 
succession in my original GSP No. 226 paper on the business 
of geotechnics. The most notable consequence is the ultimate 
sale of the firm to another company or investor because 
prolonged inactivity makes internal ownership transition 
almost impossible.

A Few Thoughts About Baby Boomers 
and Millennials

In 2014, the oldest of the baby boomers turns 68. Over the 
next 10 years, many baby boomer geoengineers will reach what 
has traditionally been considered “retirement age.” Some will 
indeed opt for retirement, but many others will continue to work 
due to good health, continuing professional interest, and/or 
financial necessity. While some will stay fully engaged, others will 
slow down to become full-time or part-time senior consultants 
in their companies. Others still will choose to become sole 
proprietors, working out of their homes. Geoengineering firms 
that can successfully incorporate these experienced resources into 
their businesses will be at an advantage.

As baby boomers retire, firms will spend more and more time 
recruiting new staff and developing and retaining existing staff. 
Competition for the most promising college recruits will be stiff. 
Given this competition, firms will increasingly need to find ways 
to make themselves attractive by understanding the goals, interests, 
and motivators of potential recruits and tailoring their firm’s opera-
tions, professional development activities, and financial reward 
opportunities accordingly. These new staff recruits will by and large 
be part of the “Millennial Generation” born after about 1982.

Table 2.  Common positive attributes of a developing geoengineering practice leader.

No. Positive Attributes

1. Team player who works with passion for and commitment to projects, clients, and coworkers; helps others and shares successes

2. Bright and energetic, volunteers for assignments, good at multi-tasking; always willing to go the extra mile to get the job done

3. Interested in a wide range of projects and work duties; eager to gain experience

4. Creative thinker and lifelong learner; listens to and learns from supervisors, mentors, and coworkers; takes every opportunity to 
associate with and learn from academic, government, and industry leaders

5. Works hard at becoming an excellent technical writer and oral communicator; able to organize and synthesize data, analysis results, 
and conclusions

6. Demonstrates increasing levels of good judgement as career progresses

7. Willing to take "non-engineering" duties seriously, such as health and safety, project management, risk management, and subordinate 
personnel mentoring and development

8. Willing to jump in to help colleagues meet a schedule, fix a problem, or relieve a coworker

9. Service- and goal-oriented; wants to help clients be successful in their enterprise

10. Active professionally, engaged with colleagues; contributor to, and cares about, profession
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It will be interesting to see how millennials influence and 
change the geoengineering industry. Millennials are the first 
generation that essentially grew up in the digital age. They are 
used to working and communicating online, and are typically 
comfortable and proficient with texting, instant messaging, 
and social networking. Several social scientists have general-
ized that millennials tend to think “outside the box” more 
than previous generations, are more comfortable working in 
teams, and care more about social issues, sustainability, global 
warming, and work-life balance. They have also been charac-
terized as having less “corporate allegiance” than previous gen-
erations and perhaps less focus on career development.

To me, these characterizations appear to be overly general. 
The quality, energy, and enthusiasm of many of the millennial-
age professionals that have joined our firm over the past 5-8 
years have been outstanding. I am confident that leaders at 
other E&C firms have similar impressions. To be sure, however, 
there are differences in perspectives, experiences, and functional 
capabilities between professionals separated in age by two or 
three decades. Ideally, both prior generation senior managers 
and younger millennial employees will engage with each other 
in the most fruitful ways possible. Senior personnel have a large 
responsibility to mentor millennial employees and help them 
gain the knowledge and experience that will make them success-
ful in the profession. At the same time, millennial employees 
have the opportunity to learn from these mentors while bring-
ing new capabilities, tools, and energy to the E&C firm. 

Our People Are Also at the Heart of Our 
Business

In my previous article, I closed by saying that clients are at 
the heart of our business. Our people are also at the heart of our 
business. For those readers who lead E&C firms, don’t hold 
back in creating leadership-development and career-growth 
opportunities for your firm’s staff. For those readers who are 

junior and mid-career professionals, 
the tables and figures included in the 
article are intended to help you visual-
ize the career growth opportunities and 
options available to you. They can also 
help you ascertain some of the person-
al and professional attributes you will 
need to develop to achieve your career 
objectives. Finally, no matter the track 
you choose, the private-sector practice 
of geoengineering can provide interest-
ing and fulfilling career opportunities – 
performing challenging assignments, 
enhancing the quality of your client’s 
projects, and contributing to the better-
ment of society through your special-
ized geotechnical expertise.

Rudolph Bonaparte, PhD, PE, D.GE, 
NAE, M.ASCE, is president and 
CEO of Geosyntec Consultants, Inc., 
headquartered in Atlanta, GA. His 32-
year career has focused on geotechnical 
and geoenvironmental engineering; 
contaminated soil, sediment, and 
groundwater remediation; and solid, 
hazardous, and low-level radioactive 
waste disposal facility permitting 
and design. He can be contacted at 
rbonaparte@geosyntec.com
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In 2014, the oldest of the 
baby boomers turns 68. 
Over the next 10 years, many 
baby boomer geoengineers 
will reach what has 
traditionally been considered 
“retirement age.”
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Youssef Hashash, PhD, PE, F.ASCE

The Ralph B. Peck Award recognizes an 
individual’s outstanding contributions to 
the geotechnical engineering profession 
through the publication of a thoughtful, 
carefully researched case history or histo-
ries, or the publication of recommended 
practices or design methodologies based 
on the evaluation of case histories.  

A Truly 
“Rewarding” 
Experience

by Linda Bayer, IOM, A.M.ASCE

A s I look back on the 12 Geo-Institute annual conferences I’ve attended, I’m humbled by the tremendous amount of 
achievement that our geoprofessionals have accomplished throughout the years. Remembering the conversations 
I’ve shared with many of these “greats” has led me to believe that what seems to distinguish men and women of true 
achievement from the rest of us is not so much their intellect or aptitude, but more their curiosity, their energy, and the 

fullest use of their potential. It seems that none of these people ever really thought of themselves as “smart” or “talented” until they 
found the incentives and motivation which pushed them to succeed. And so, with great appreciation and admiration, I present this 
prestigious list of award winners who were honored during the 2014 Geo-Congress in Atlanta, GA. It was truly a “rewarding” experience.

W.D. Liam Finn, PhD, P.Eng., 
Life.M.ASCE

The H. Bolton Seed Medal was established 
by the Geotechnical Engineering Division 
(now the Geo-Institute) of the Society 
in memory of Professor H. Bolton Seed, 
Hon.M.ASCE. It was officially instituted by 
action of the Board of Direction on October 
23, 1993, and was funded by friends and 
colleagues of Professor Seed and the U.S. 
National Society Endowment Fund. 

Carlos Santamarina, PhD, Ing. 
A.M.ASCE

The Karl Terzaghi lectureship was 
established by the Soil Mechanics 
and Foundations Division (now the 
Geo-Institute) of the Society by the 
solicitation of gifts from the many 
friends and admirers of Karl Terzaghi, 
Hon.M.ASCE. It was instituted by the 
Board of Direction on October 10, 1960.
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(l to r) G-I President Billy Camp, PE, 
D.GE, M.ASCE; Fred Kulhawy, PhD, 
PE, GE, Dist.M.ASCE

The Martin S. Kapp Foundation 
Engineering Award recognizes the best 
example of innovative or outstanding 
design or construction of foundations, 
earthworks, retaining structures, or 
underground construction.

(l to r) Billy Camp; Chadi El Mohtar, 
PhD, A.M.ASCE

The Arthur Casagrande Professional 
Development Award is presented 
in recognition of outstanding 
accomplishments as evidenced by 
completed works, reports, or papers in 
the field of geotechnical engineering. 
The award was established to provide 
professional development opportunities 
for outstanding young practitioners, 
researchers, and teachers of geotechnical 
engineering.   

(l to r) Billy Camp; Jason Dejong

The Walter L. Huber Civil Engineering 
Research Prizes recognize members 
of the Society, in any grade, who 
demonstrate notable achievements in 
research related to civil engineering. 
Preference is given to younger members 
(generally under 40 years of age) of early 
accomplishment who can be expected to 
continue fruitful careers in research.

(l to r) Bruce Kutter, PhD, 
A.M.ASCE; Billy Camp; ASCE 
President-elect Robert Stevens, 
PhD, PE, F.ASCE; G-I Director Rob 
Schweinfurth, Aff.M.ASCE; and 
Jui-Ching Chou, PhD, A.M.ASCE. 
Thaleia Travasarou, PhD, PE, 
M.ASCE and Modale Chacko, PE, 
GE (not pictured)

The Arthur M. Wellington Prize 
recognizes a paper about transportation 
on land, on the water, or in the air, or on 
foundations and closely related subjects. 

Bryan Sweeney, PhD, PE, LEED AP 
(not pictured)

The Harry Schnabel Jr. Award was 
established by the Geo-Institute in 2006. 
This is a memorial award to recognize 
Harry Schnabel’s accomplishments in 
the field of Earth Retaining Structures 
over a 50-year career and to encourage 
continued excellence and innovation 
by those making a career in the Earth 
Retaining Structures industry.  The award 
is funded by an endowment from the 
Schnabel Foundation Company.

Remembering the 
conversations I’ve 
shared with many 
of these “greats” 
has led me to 
believe that what 
seems to distinguish 
men and women of 
true achievement 
from the rest of 
us is not so much 
their intellect or 
aptitude, but more 
their curiosity, 
their energy, and 
the fullest use of 
their potential. 
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(l to r) Tuncer Edil, PhD, PE, D.GE, 
Dist.M.ASCE; Ronald Breitmeyer, 
PhD, A.M.ASCE; Robert Stevens; 
Christopher Bareither, PhD, 
A.M.ASCE; Morton Barlaz, PE, 
M.ASCE; and Craig Benson, PhD, PE, 
D.GE, NAE, F.ASCE (not pictured)

The Thomas A. Middlebrooks Award 
recognizes a paper contributing to 
geotechnical engineering.

With local insights and a commitment  
to the people and places we serve, 
Stantec connects to projects on a 
personal level.

Design with community in mind stantec.com

Rick Deschamps, PhD, PE, M.ASCE

The Wallace Hayward Baker Award was 
established in 2000 by the Geo-Institute 
in recognition of the creative and 
innovative contributions of Wallace 
Hayward Baker in the field of ground 
modification.

If you know of award-worthy colleagues, 
please consider nominating them for 

a G-I or ASCE award. The following is 
a listing of all Geo-Institute and ASCE 
awards and their deadlines: 

Due June 1:
Carl L. Monismith, H. Bolton Seed, 
Ralph B. Peck, Karl Terzaghi Award   

Due August 15: 
Arthur Casagrande, Harry Schnabel Jr., 
Martin S. Kapp, Wallace Hayward Baker

Due October 1: 
Arthur M. Wellington, James R. Croes, 
Norman Medal, Walter L. Huber  

Due November 1: 
Thomas A. Middlebrooks 

For information: www.asce.org/geo/ 
Awards/Geo-Institute-Awards/
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1,246 participants, representing 38 countries and 46 U.S. 
states, were on hand for all the exciting events of the Geo-
Institute’s 2014 Geo-Congress in Atlanta, GA. The conference, 
which ran from February 23-26 at the Westin Peachtree Hotel 
& America’s Mart, focused on “Geo Characterization and 
Modeling for Sustainability.”  

The Congress featured fi ve full-day short courses and two 
half-day courses, three award-winning lectures (see below), 
more than 350 individual technical presentations spread over 
seven tracks, G-I’s fi rst ever Ping-Pong Tournament, 75 exhibi-
tors, numerous networking opportunities, and a full range 
of challenging student activities and competitions. Those 
included the Student Professional Development Workshop, 
the annual student Poster Session (won by Brett W. Maurer of 
Virginia Tech), the GeoPrediction Contest (won by Andrew 
Strahler & Trevor Bineham of Oregon State University), and 
the popular Geo-Challenge Student Competition (won by Cal 
State Fullerton team members John Thurlo (captain), Daniel 

Judge, Matthew Farrington, and John Stapleton, with advisor 
Binod Tiwari. More than 400 students attended the conference, 
which follows the same trend as the past few Congresses. This 
demonstrates the success of the G-I Board initiative to involve 
the next generation of geoprofessionals in the Congress and 
encourages volunteerism, leadership, and paid memberships 
following graduation. 

The three award-winning lectures, which were professional-
ly videotaped by Magnus Media, will be released over the next 
seven months on the G-I’s YouTube channel at www.YouTube.
com/User/Geoinstituteasce. They included:

• H. Bolton Seed Lecture, “Developments in the Assess-
ment of Liquefaction Potential and its Consequences,” pre-
sented by W.D. Liam Finn, PhD, P.Eng., Life.M.ASCE.

• Peck Lecture, “Innovations in Modeling and Monitor-
ing Technologies for Response of Deep Urban Excavations,” 
presented by Youssef M.A. Hashash, PhD, PE, F.ASCE. 

Cal State Fullerton
Geo-Challenge winners

2014 Geo-Congress
Wrap-Up
by Linda R. Bayer, IOM, A.M.ASCE
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• Terzaghi Lecture, “Energy Geotechnology: En-
abling New Insights into Soil Behavior,” presented 
by J. Carlos Santamarina, PhD, Ing., A.M.ASCE.

Mark Cassidy’s “Sustainability in an Era 
of Increasing Energy Demand: Challenges for 
Offshore Geotechnics” and William A. Wallace’s 
“Working to Engineer Infrastructure Resiliency 
in a Changing Operating Environment” keynote 
sessions were also videotaped and will be released 
to the Geo-Institute’s YouTube website as part of 
the carefully structured marketing plan that has 
previously generated almost 700 subscribers.

As is customary during the G-I annual Congress, 
more than 30 technical committees and organizing 
committees hosted their meetings, and 42 percent 
of the Geo-Institute’s 63 Organizational Members 
took part in OM Congress activities, which included 
an Executive Leadership Dinner/Workshop, Student 
Career Fair and Reception, and/or as exhibitors.

The G-I, in an effort to solicit greater attendee 
participation at Congress activities, incorporated 
the first-ever attendee feedback  session as part 
of the annual Business Meeting, during which 
participants answered a group of questions via 
their cell phones and had the chance to see the 
audience’s immediate responses. 

Following the Congress on Wednesday afternoon, 
several dozen folks enjoyed their tour of the newly 
refurbished Center for Geotechnical Engineering 
Instruction and eight research laboratories at the 
Georgia Tech Mason Civil Engineering Complex. 
Also included in the tour was the five-story G. Wayne 
Clough Undergraduate Learning Commons. 

G-I’s first ping-pong match

(l to r) Book signing by Roy Olson; G-I Governor Garry Gregory

G-I Vice-President Allen Cadden addresses the G-I business meeting 
audience.
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G-I’s social networking efforts throughout the 
Congress were wildly successful and drew 528 views 
during the first two days of the Congress. If this year’s 
awards lectures follow the same trends as views post-
ed in 2013, they will receive more than 5,400 views!

Since communication and ease of navigating 
Congress events continues to be a major focus for at-
tendees, the G-I again offered a mobile app that could 
be easily downloaded. The app offered such features 
as scheduling, lists of exhibitors, events, and speakers, 
maps, social media channels, and other features. The 
post-Congress survey, returned by 10% of attendees, 
mentioned that 28% had used the app, and 46% 
would use the app exclusively at a future event.

Next year’s annual Congress promises to offer 
even more opportunities for learning, networking, 
socializing, and just plain fun. So plan to attend 
IFCEE – the International Foundations Congress 
and Equipment Expo, February 17-21, 2015, in 
San Antonio, TX, USA. IFCEE is where the Geo-
Institute, ADSC: The International Association of 
Foundation Drilling, the Deep Foundations Insti-
tute, and the Pile Driving Contractors Association 
come together to bring more than 2,700 attendees 
four dynamic days of a superb technical program 
and outdoor, as well as indoor, exhibits. For infor-
mation: www.IFCEE2015.com

Since this space can only accommodate a few of 
the numerous Geo-Congress photos taken by the 
Congress photographer Mark Skalny, readers can 
access the complete online photo gallery and order 
pictures at: http://visualnatureimages.photoshelter.com/
gallery-collection/2014-GEO-Congress/ 
C00004g6AjSCWq9g. When prompted, enter this 
password: GEO2014.

OM/Student Career Fair

The Interactive Poster Session

The Exhibit Hall



TENCATE
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From l to r: Scott Mackiewicz, PE, D.GE, M.ASCE, Kleinfelder; Michelle Bolding, PE, LEED AP, M.ASCE, Schnabel Engineering; Stanley Boyle, PhD, PE, M.ASCE,
Shannon & Wilson, Inc.; Kord Wissmann, PhD, PE, D.GE, M.ASCE, Geopier Foundation, Inc.; John Bischoff, PE, M.ASCE, URS; Jay Beech, PhD, PE, M.ASCE,

Geosyntec Consultants; James D. Hussin, PE, M.ASCE, Hayward Baker 

Looking Out for You  from the G-I Organizational Member Council

Join us in standing behind the Geo-Institute. Become an Organizational Member. Download the application at 
http://www.asce.org/uploadedFiles/geo/About_GeoInstitute/Organizational_Member/Organizational%20brochure%205.16.12(1).pdf

The OMC Welcomes the G-I’s
Newest OMs
GZA GeoEnvironmental, Inc. is rec-
ognized as a premier multi-disciplined 
consulting fi rm providing environmen-
tal, geotechnical and specialized exper-
tise to a broad range of clients. The fi rm 
is recognized for its overall technical 
work quality, and equally, its respon-
siveness to client needs and interests. 
GZA’s reputation refl ects excellence in 
its areas of practice, the professional-
ism of its staff, and its commitment to 
providing superior client service. The 
fi rm is celebrating its 50th anniversary 
during 2014.

Kelchner is an ENR Top 20 
excavation/ heavy civil and site 
development contractor and an 
industry leader in large commercial 
site development, oil/ gas well pad 
and water impoundment construction, 
soil stabilization, and full-depth 
reclamation. Kelchner is a leader in 
the heavy civil construction of oil/ gas-
related infrastructure in both the Utica 
and Marcellus oil shale plays and has 
several offi ces in Ohio and West Virginia.

2014 OM/Student Career Fair
Thank you to the 27 OMs who participat-
ed in the 5th annual OM/Student Career 
Fair during the 2014 Geo-Congress. The 
44 students that attended were thrilled 
at the opportunity to have been selected 
by the OMC to attend this extremely 
worthwhile event. Here’s what some of 
the OMs had to say about the event:

“Company-wide, we may end up hiring stu-
dents from this career fair…in fact, I hope 
we do.”

Three OM’s stated: “We anticipate making 
an offer to someone we interviewed at this 
year’s Career Fair.”

“This is the best-run event I’ve been to for 
bringing us together with students.”

ORGANIZATIONAL MEMBERS 

"Thank you for supporting students
and the geo-profession."

AECOM

Agru America, Inc. 

AMEC 

Ardaman & Associates, Inc.

Atlas EPS 

Bechtel

Bentley Systems

Berkel and Company Contractors, Inc. 

CH2M Hill

ConeTec, Inc. 

Dan Brown and Associates, Inc.

D'Appolonia

DBM Contractors, Inc.

Densifi cation, Inc.  

ECS Corporate Services

Fudo Construction, Inc. 

Fugro Consultants LP 

GZA GeoEnvironmental, Inc. 

Gannett Fleming, Inc.  

Geocon Incorporated

GeoEngineers, Inc. 

Geokon, Inc. 

Geopier Foundation Company 

Geo-Solutions, Inc. 

Geo-Stabilization, Inc. 

Geosyntec Consultants 

Geotechnology, Inc.

Golder Associates Inc 

GRL Engineers, Inc.

Haley & Aldrich, Inc. 

Hayward Baker Inc. 

Insulfoam

Jafec USA, Inc. 

Kelchner
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and the geo-profession."
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Kleinfelder, Inc.

Langan Engineering & Environmental 
Services, Inc.

Layne GeoConstruction

Loadtest, Inc.  

Magnus Pacifi c Corporation 

Malcolm Drilling Company, Inc. 

McKinney Drilling Company 

Menard, Inc.

Moretrench    

Nicholson Construction Company 

NTH Consultants, Ltd. 

PB Americas, Inc.

RADISE 

The Reinforced Earth Company

Rembco Geotechnical Contractors, Inc.

Richard Goettle, Inc.

RocScience 

S&ME Inc.  

Sanborn, Head & Associates, Inc. 

Schnabel Engineering   

Schnabel Foundation Company

Shannon & Wilson

Soil and Materials Engineers, Inc.

Stantec 

Strata Systems, Inc.

TenCate Geoysnthetics 

Tensar International 

Terracon, Inc.  

Terra Insurance Company

Tolunay-Wong Engineers, Inc. 

TTL, Inc. 

URS Corporation

ZETAS Zemin Teknolojisi A.S. 

2014 OM Executive Leadership Dinner
& Workshop 
Thirty OMs participated in the inaugu-
ral 2014’s Executive Leadership Dinner 
& Workshop during the Geo-Congress 
in Atlanta to provide their views on 
how the G-I might provide additional 
value to their memberships. Some 
of the suggestions included: Minutes 
of the TCC (Technical Coordination 
Council) and the G-I Board; recorded 
technical webinars with easy access 
and low cost; local presentations by 
eminent speakers; greater emphasis on 
thoughtful peer-reviewed conference 
proceedings; the provision of informa-
tion and consensus documents; and 
making conferences, seminars, and 
other events more accessible to a larger 
group of people at a lower cost than 
the G-I annual Congress. Additionally, 
when asked “What current G-I activity 
or service has signifi cant value to your 
company,” the three top answers were 
access to the G-I Board members for 

discussions; the G-I Technical Commit-
tees; and the Student/OM Career Fair 
due to its “really high quality.”  

Nicholson Opens New Tampa Offi ce
Nicholson Construction is increasing 
its presence in the southeast by 
opening a new offi ce in Tampa, FL. The 
Tampa location will serve as the base 
for the company’s newly established 

G-I Organizational 
Member News

G
-
I  M
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b
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WATCH G-I’S AWARD-WINNING

VIDEO LECTURES

You and your employees can watch 
Geo-Institute’s award-winning 
lectures (Peck, Seed and Terzaghi) 
that are now available for FREE on 
the new G-I YouTube site at:

http://www.youtube.com/user/
GeoInstituteofASCE

Soon-to-be-released videos include 
2014 Peck, Seed, Terzaghi, and 
other keynote presentations from 
the 2014 Geo-Congress in Atlanta. 
Be sure to click the "Subscribe" 
button to be among the first 
notified about new videos.

Visit at http://bit.ly/QiVH1A
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Southeastern Region, which includes LA, 
MS, AL, NC, SC, GA, and FL. 

Nicholson has handled various 
works throughout the state of Florida, 
most recently in and around the Miami 
area. The company will maintain its 
satellite offi ce in Miami, while the 
Tampa location will serve as the region’s 
primary offi ce.

“We have been working steadily in 
Florida for the last several years,” said 
Christopher Hynes, president, Nicholson 
Construction. “The Tampa offi ce will 
help us to increase local coverage for our 
Florida clients, and will provide us with 
better access to our current and potential 
clients in the southeast.”  

The Tampa offi ce will be headed 
by Martin Hoegg, a ten-year industry 
veteran who has extensive experience 
in foundation design and construction, 
including drilled shafts, diaphragm walls, 
micropiles, grouting, augercast piles 
and drilled displacement piles. Prior to 
joining Nicholson, he worked as the 
sales and tendering manager for BAUER 
Foundation Corp USA, where he was 
responsible for the overall management 
of the sales, proposal preparation, and 
engineering departments. 

Trantham Joins Stantec as a Principal
Stantec an-
nounced that 
Heather Tran-
tham, PE, M.ASCE, 
recently joined the 
fi rm as a principal 
in the fi rm’s Fort 
Collins, CO water 
practice, where 

she will lead geotechnical engineering 
services for the company’s western U.S. 
operations. Trantham has more than 15 
years of leadership experience designing 
large-scale projects, including dams, le-
vees, landfi ll closures, and mining waste 
containment systems throughout North 
America, Europe, and Australia.

Prior to joining Stantec, Trantham 
operated an independent consulting 
fi rm designing water retention and 
water diversion structures for a diamond 
mine currently under construction in 
the Northwest Territories. Prior to her 
work in Canada, she managed a group 

of geotechnical engineers working on the 
design of mining structures. An industry 
advocate, she is actively involved with 
several organizations, including the 
ASCE; the Association of State Dam 
Safety Offi cials, Women in Mining, 
the Women’s Mining Coalition, and 
the Northern Colorado branch of the 
Colorado Association of Geotechnical 
Engineers, an organization for which 
she is currently serving as president. 
A licensed professional engineer in 
CO, AK, NV and MI, Trantham earned 
her bachelor’s and doctoral degrees in 
civil engineering from Colorado State 
University.

Bechtel Wins CETI Award
Bechtel has won a CETI Award for 
the company’s innovative use of RFID 
technology on the liquefi ed natural 
gas projects Bechtel is building on 
Curtis Island in Queensland, Australia. 
The CETI Awards honor individuals 
and companies that have conducted 
new and emerging technology 
implementations and are presented 
by Fiatech, an international group 
dedicated to the global development 
and adoption of innovative practices 
and technologies. Bechtel received the 
award in the Intelligent and Automated 
Construction Jobsite category.

“This award refl ects the ongoing 
dedication and forward thinking of our 
teams to fi nd innovative ways to ensure 
we can deliver complex projects for our 
customers on time and within budget,” 
said Mike Lewis, Bechtel’s global 
manager of construction. “Our applying 
RFID technology to the Curtis Island 
projects is one of the most signifi cant 
uses of the technology in the history of 
construction, and we are demonstrating 
that it can be a real game-changer in 
materials management.”

CH2M HILL Project Draws Attention
Roads & Bridges ranks CH2M HILL-
designed Columbus Crossroads in Ohio 
as #7 on its 2013 Top 10 Roads list. The 
I-71/I-670 interchange has been a main 
attraction for accidents over the years, 
but now all eyes will be on something 
else thanks to the fi rst phase of the 
largest highway project in central Ohio 

history. Since the roadways in the belly 
of the interchange are located well below 
the groundwater table, a water fi eld was 
installed to lower the groundwater table 
elevation during construction. Complete 
removal of two existing bridges, 
construction of a new, two-span bridge, 
and the completion of 125 ft of the 
fi rst cut-and-cover tunnel in downtown 
Columbus was fi nished in 175 days.

Geotechnology Captures Two ACEC 
Awards 
Geotechnology, Inc. earned two 
prestigious awards for its work 
performed on the Memphis Pyramid 
Seismic Retrofi t project.

The fi rm captured a 2014 Grand 
Award for engineering excellence from 
the American Council of Engineering 
Companies of Tennessee (ACEC-TN), 
and a 2014 Honor Award from the 
ACEC of Missouri (ACEC-MO).

Construction on the Memphis 
Pyramid, a 20,000-seat indoor sports 
arena, was completed in 1991, some 
nine years before seismic criteria were 
considered in Memphis. After major 
sporting events were moved to the 
FedExForum in 2004, the Pyramid 
fell into disrepair. A tentative contract 
agreement was reached in 2008 
between Bass Pro Shops and the City of 
Memphis. By 2010, it was agreed that 
Bass Pro Shops would lease the facility 
for a total of 55 years for $1,000,000 
per year, but only if the city provided 
seismic retrofi tting of the facility.

Geotechnology’s work on the project 
included performing the initial study 
and detailed seismic evaluation of the 
ground conditions, liquefaction and 
seismic slope stability, and preparing 
performance-based specifi cations 
for specialty ground improvement 
contractors (design-build approach). 
Services then continued during below 
ground seismic construction to monitor 
the work and provide additional input, 
when needed.

The project had a number of diffi cult 
site conditions and ground movement 
analysis was complex, but the unique 
approaches Geotechnology provided 
were critical to the fi nal solution offered 
by the selected design-build contractor. 

Heather Trantham



69 Geo-Strata  l   www.asce.org/geo

Lewis Elected to ADSC National Board
Moretrench announced that Greg 
Lewis, safety director for Moretrench’s 
Northeast operations, was elected to 
a 3-year term on the National Board 
of The International Association of 
Foundation Drilling (ADSC). 

Lewis has more than 16 years of 
experience in managing all aspects of 
safety and environmental operations for 
the geotechnical construction industry.  
He has been active in ADSC for the 
past eight years and currently serves as 
associate chair of the organization’s Safety 
Committee, and as Secretary for the 
Membership Council. He is also an active 
member of the Drilled Shaft Committee.

“The leadership qualities that Greg 
has demonstrated, both as an active 
member of ADSC and as safety director 
at Moretrench since 2010, will enhance 
the ability of the ADSC board to 
continue to fulfi l its role as a safety 
advocate and leading voice for the 
industry,” said Arthur B. Corwin, PE, 
president and CEO, Moretrench.

Gannett Fleming News  

Hoffmann Named Gannett Fleming’s
Sr. VP

Arthur G. 
Hoffmann, Jr., PE, 
D.GE, M.ASCE, 
was named senior 
vice president 
and director of 
Gannett Fleming’s 
Administrative 
Division in the 

Harrisburg, PA corporate headquarters. 
Bringing 30 years of experience, 

Hoffmann oversees the fi rm’s legal, 
human resources, quality, safety, 
learning, and information technology 
services operations. He also serves as 
Gannett Fleming’s corporate quality 
offi cer, responsible for oversight and 
implementation of the fi rm’s ISO 
9001:2008 certifi cation.

Hoffmann previously served as 
regional offi ce manager of the fi rm’s 
Pittsburgh, PA offi ce, responsible for 
directing a multidisciplined staff for 
highway, bridge, abandoned mine 

land, hazardous waste, environmental, 
water resources, solid waste, rail, transit, 
pipeline, geographic information system, 
and building projects.

Hoffmann holds a B.S. in civil engi-
neering from the University of Pittsburgh. 
A registered engineer in PA, OH, and WV, 
he is a member of ASCE and former pres-
ident of the Geo-Institute. He serves as a 
member of the Board of Directors of Civ-
il Engineering Certifi cation, Inc. (CEC). 
He also belongs to the International 
Society for Soil Mechanics and Founda-
tion Engineering (ISSMGE). Hoffmann 
is one of approximately 270 engineers to 
be granted the Diplomate, Geotechnical 
Engineering (D.GE.) certifi cation by the 
Academy of Geo-Professionals.

Kaplan Named Young Engineer
of the Year

The American 
Society of Civil 
Engineers (ASCE) 
Pittsburgh Section 
named Linda M. 
Kaplan, PE, as 
its 2013 Young 
Civil Engineer of 
the Year. Kaplan 

is a bridge engineer based in Gannett 
Fleming’s  Pittsburgh, PA, offi ce.

The annual award is presented to an 
engineer under the age of 35 who has 
demonstrated outstanding performance 
in the fi eld of civil engineering, has 
worked to advance the profession, and 
is actively involved in ASCE and the 
community. Kaplan is the 15th recipient 
of this award.

Kaplan earned a B.S. in civil 
engineering from Carnegie Mellon 
University in 2007, and an M.S. in 
structural engineering from Lehigh 
University in 2010. She was active in 
ASCE Pittsburgh Section as a student 
at Carnegie Mellon and rejoined the 
group when she returned to Pittsburgh 
in 2010. She is the current vice 
president of the Younger Members 
Forum, a member and past-chair of 
the section’s Outreach Committee, 
and a member of the section’s 
Program Committee. In addition to 
ASCE, she is active in the Structural 
Engineering Institute on the local and 
national levels.

Kaplan has been a part of the design 
team for many of Gannett Fleming’s 
Western Pennsylvania bridge and 
tunnel projects, including the Squirrel 
Hill Tunnel Rehabilitation project 
in Pittsburgh, the Hulton Bridge 
Replacement in Allegheny County, and 
the Mon/Fayette Expressway project in 
Washington and Fayette counties.

Kaplan also volunteers with the 
ACE (Architecture, Construction, and 
Engineering) Mentor Program, where 
she serves on the group’s project 
planning committee and is the lead 
mentor for two student sessions. 
Through ACE Mentor, professionals like 
Kaplan mentor high school students 
and inspire them to pursue careers in 
design and construction.

 Morris Appointed Senior Associate
Gannett Fleming 
appointed 
Matthew B. 
Morris, PG, a 
senior associate  
based in the 
fi rm’s Pittsburgh, 
PA offi ce. Morris 
is a senior 

engineering geologist and project 
manager who has more than 14 
years of experience with the fi rm. His 
primary areas of professional interest 
include soil and rock slope stability 
design and mitigation and construction 
geology. Morris has worked for a 
variety of federal, state, and local 
government agencies, including 
the U.S. Army Corps of Engineers, 
the Pennsylvania Department of 
Transportation, the West Virginia 
Division of Highways, and the New 
Mexico Department of Transportation. 
He also has provided geological 
services for private clients in PA, NJ, 
OH, WV, TN, and AZ.

Morris holds a B.S. in geology from 
Clarion University of Pennsylvania 
and an M.S. in engineering geology 
from Kent State University. He is 
the immediate past president of the 
Association of Environmental and 
Engineering Geologists, a member 
of the International Association of 
Engineering Geologists, the American 
Society of Civil Engineers, the 

Arthur G. Hoffmann

Matthew B. MorrisLinda M. Kaplan
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Pittsburgh Geological Society, and the 
Pennsylvania Council of Professional 
Geologists.

Zeevaart Named Director
of Transportation Division

Scott W. Zeevaart, 
PE, was named 
director of the 
Gannett Fleming 
Transportation 
Division based in 
the fi rm’s corporate 
headquarters in 
Harrisburg, PA.

As director, Zeevaart manages 
and directs all engineering services 
related to highways, bridges, traffi c 
operations, and transportation 
planning throughout Central 
Pennsylvania. He previously served as 
the Highway Business Unit leader for 
the Transportation Division, where 
he oversaw the Highway Design and 
Management Services groups.

With nearly 20 years of experience, 
Zeevaart holds a bachelor of science 
and master of science in civil 
engineering from Purdue University, as 
well as a master of science in systems 
engineering from the University 
of Pennsylvania. He is a registered 
professional engineer in Pennsylvania 
and a member of the American 
Society of Highway Engineers and the 
American Society of Civil Engineers. 
Zeevaart was recognized as a “Forty 
Under 40” award winner by the Central 
Pennsylvania Business Journal in 2006.

Straub Promoted to Schnabel
Associate, VP

Schnabel 
Engineering, Inc., 
Glen Allen, VA, 
announced the 
recent promotion 
of Nancy A. Straub, 
PE, M.ASCE, to 
associate, vice 
president. Straub 

has more than 18 years of experience 
as an engineer, project manager, 
and staff manager in geotechnical, 
environmental, forensic, karst, and 
construction monitoring projects.

She is also a trained Envision™ 
Sustainability Professional. She can 
guide designers, builders, and owners 
through the Envision™ rating system 
for sustainable infrastructure to achieve 
increasing levels of sustainability. As 
an Envision™ verifi er for the Institute 
of Sustainable Infrastructure, she can 
perform third-party verifi cations of 
projects applying for certifi cation in 
accordance with the best practices 
outlined within Envision™.

PB Nabs NY Region’s Top Design Award
Until recently, Parsons Brinckerhoff (PB) 
has commanded the New York region’s 
No. 4 spot in ENR’s annual ranking 
of design fi rms. However, the fi rm is 
gaining speed and has moved up a notch 
in the latest ranking to third place with 
nearly $173 million in regional revenue. 
Transportation work continues to be 
the fi rm’s mainstay, but it has expanded 
further into energy and infrastructure 
planning and has won contracts on many 
of the region’s mega-projects.

For its revenue bump, its work on 
numerous big-ticket projects in the tri-
state region, as well as efforts beyond the 
usual in safety, sustainability, community 
outreach, and workplace diversity, PB 
is this year’s winner of ENR New York’s 
Design Firm of the Year honors.

With a staff of 13,490 worldwide, 
with 1,070 in the N.Y. metro region, 
PB’s portfolio includes Superstorm 
Sandy recovery and resiliency work; 
several Metropolitan Transportation 
Authority projects, including more 
work on the No. 7 line; and program 
management, planning and design 
services on ConnDOT’s $1-billion-plus 
Viaduct replacement project.

RocScience Announces Release
of Two New Products 
RocScience recently announced the 
release of Swedge 6 and RocPlane 3. Swedge 
is a tool for evaluating the geometry and 
stability of surface wedges in rock slopes, 
while RocPlane is used for planar rock 
slope stability analysis and design.

Swedge Version 6 includes some new 
features such as Basal Joint Plane, Import 
of Dip Version 6 Files, Bench Design, 
and New Water Pressure options. 

RocPlane Version 3 also has a number of 
major additions, such as Wedge Scaling, 
Bench Design, and Probabilistic Analysis.

Shannon & Wilson Awards Best
Technical Publications
Shannon & Wilson’s “Best Technical 
Publications” contest was established to 
provide recognition and appreciation 
to those who spend their time putting 
together a publication, and to increase 
the quality and quantity of technical 
publications as a means of maintaining 
and enhancing Shannon & Wilson’s 
technical expertise and reputation. The 
winners included:

First Prize: Stephen Tyler, Seattle: 
Construction and Initial Performance 
of a Full-Scale Excavation Supported by 
Spiralnail Groutless Soil Nails.

Runner-up: Rebecca-Ellen Woods, 
Fairbanks: Paleoseismic and LiDAR 
Investigations Along the Cathedral Rapids 
and DOT “T” Johnson Faults, Interior Alaska.

Runner-up: Janelle Marinos, Los 
Angeles: Development of Numerical 
Model for Predicting Heat Generation and 
Temperatures in MSW Landfi lls. 

Terra Insurance Announces First Quarter 
2014 Figures
Terra Insurance announced that
2013 was another outstanding year for 
Terra RRG.

Book value per share rose to an 
all-time high of $341.83 on December 
31, 2013, from a balance of $322.04 on 
December 31, 2012. Earnings per share 
for 2013 equaled $19.09 as compared to 
$15.94 for 2012. 

Terra RRG has now achieved both 
earnings and growth in book value 
per share in all 26 calendar years of its 
existence.

For shareholders who have been 
with Terra since its formation as a 
Risk Retention group in 1988, Terra’s 
stock price has grown by over 3,300%, 
eclipsing the performance of all 
major stock indices, including the 
DOW, NASDAQ,  and S&P 500. Also, 
and according to A.M. Best’s Capital 
Adequacy Ratio analysis (BCAR), Terra 
continues to maintain its position as 
the highest-rated professional liability 
insurer in the U.S.

Scott Zeevaart

Nancy A. Straub



M ark Carlson has 
worked in the 
geotechnical/
mining 

engineering consulting industry 
for 28 years and is the current 
vice president of engineering 
at Kelchner, an ENR Top 20 
excavation/ heavy civil and 
site development contractor 
and an industry leader in large 
commercial site development, 
oil/ gas well pad and water 
impoundment construction, 

soil stabilization, and full-depth reclamation (FDR).
Carlson previously served as senior vice president 

and chief engineer for one of the largest engineering 
consulting fi rms in the U.S. and was head of its Oil/Gas/
Pipeline/Mining Group. He holds a Registered Professional 
Engineer (PE) in 15 states and a Registered Professional 
Geologist (RPG) in Kentucky.  He has been in charge of 
thousands of geotechnical projects encompassing soil 
and rock mechanics for tunnel and culvert engineering, 
slope stability, foundation evaluations for all types of 
structures, embankment design, retaining wall design, deep 
foundations design, evaluation of geosynthetic materials, 
and mining engineering-related issues for sites located across 
the U.S. Carlson is the author of several nationally published 
technical papers and holds a bachelor’s degree in mining/
civil engineering from the University of Wisconsin-Madison, 
and dual master’s degrees in mining engineering and civil 
engineering  from Penn State University, and the University 
of Illinois at Urbana-Champaign, respectively.

When did you know that you wanted to study civil 
engineering? What were the key factors in your 
decision to be a civil engineer? 
I’ve been interested in becoming a geotechnical/mining 
engineer since I was very young. Prior to graduation from high 
school, I visited the University of Wisconsin-Madison (since 
I was recruited as a pitcher for its baseball team). Coach Tom 
Meyer suggested that I visit the Engineering Campus, where 
I met professor Bob Heins. He told me that he was looking 
for a young student for a full-tuition scholarship who was 
interested in rock mechanics (which I was awarded). After 
my undergraduate work, I studied rock mechanics under 
professor Z.T. Bieniawski at Penn State and later geotechnical 
engineering in Ralph Peck’s old group (under Ed Cording) 
at the University of Illinois. Because of my passion for 
engineering, I took a total of 37 courses in mining/civil 
engineering and geology. While at the University of Illinois 
(U of I), I had the honor of working with several of the 
geotechnical professors in consulting, and I knew that was the 
industry that I wanted to pursue.

What was your most fun class while you were
in school?

“Geotechnical Case Histories” taught by 2013’s Terzaghi Lecture 
recipient, Professor A.J. Hendron at the University of Illinois. 
Numerous lectures by Ralph Peck at U of I are all memorable.

What was the most fun project you worked on? 
The complete geotechnical and structural design of the Coarse 
Ore Reclaim Tunnel at the Red Dog Zinc Mine in Kotzebue, 
AK (north of the Arctic Circle).

What is your message to professional engineers regarding 
specialty certifi cation that they should be aware of? 
I encourage all geotechnical/civil engineers who possess 
the credentials to obtain D.GE certifi cation to do so. Such 
advanced certifi cation supports and promotes geotechnical/
civil engineering and enhances the status of the industry itself 
and appurtenant public perception. 

Why are you certifi ed as a D.GE and what made you 
choose to become a Diplomate in the Academy?
The purpose in pursuing D.GE certifi cation was to heighten 
the awareness and the status of the geotechnical/civil 
engineering industry by giving back to the profession. This can 
be accomplished by speaking at professional organizations/
functions, universities, and being involved in the local 
community. I am always pleased to share the positive attributes 
of the civil engineering profession and of the Geo-Institute.

How do you feel about the state of civil engineering 
and the profession as it is today?  
America has a signifi cant issue relative to the overall poor 
condition of our critical infrastructure. In addition, the energy 
boom which is occurring as the result of the numerous oil shale 
plays (and other fuel sources) has the promise of making our 
nation energy independent—some have likened this energy 
revolution as being as signifi cant to the U.S. as the fi rst industrial 
revolution of the 1800s. There is no question that the career 
opportunities for high-quality geotechnical/civil engineers are 
tremendous in these markets. We must strive to lead by example 
and to promote our important industry to the world.

What do you personally feel are the biggest 
challenges on the horizon for the profession? 
I believe that the profession must work harder to attract the 
most-talented students into our industry. In my opinion, there 
is a shortage of high-quality American students pursuing 
careers in civil engineering. We also must strive to educate our 
clients/ customers relative to geotechnical ‘value engineering’, 
in addition to promoting the signifi cant risk mitigation 
that can be performed for the client’s project (which can 
signifi cantly [and positively] affect their ‘bottom line’) by 
securing the services of a seasoned geotechnical engineer.
  

LOOK WHO’S A D.GE   Mark J. Carlson, PE, D.GE, M.ASCE
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The GeoCurmudgeon by John P. Bachner

Haste Makes Waste 

I ’ve been accused of being a hidebound traditionalist 
when it comes to American English; someone who 
wants to freeze the language in time. Not true. I 
understand that, for better or worse, language evolves. 

But what’s better and what’s worse? I’m not sure, although I 
do have a few opinions, starting with a word you’re familiar 
with: Landfill. What a great word! It’s rugged and – yes! – 
clean (especially when it’s a “sanitary landfill”). When I was 
growing up, we had “dumps,” which seemed accurate enough 
and probably still is used to connote an uncontrolled waste 
disposal area. 

I’m not as enthused about the switch to NO EXIT. DEAD 
END seemed so much more direct. NO EXIT could almost be 
the caption for Munch’s “The Scream.” Bottom line: Either 
designation discomforts me. I avoid such roads no matter what 
they’re called.

I confess that I dislike “explosive device” and “atomic 
device”; either is dishonest. Face it: Saying “Didja hear they 
found an explosive device in the movies?” is one thing. 
Saying “They found a BOMB in the movies” is another. One is 
bureaucratically clinical; the other is downright scary. It should 
be. Ditto: “North Korea has an atomic device.” 

Probably the most ingenious “evolution” has been the 
removal of “bl” from “gamble” and “gambling”; thus “game” 

and “gaming,” the latter two connoting good-old-fashioned 
fun; the former two conjuring an image of windowless 
casinos, cigarettes, and cheap booze; more or less what 
exists. Do “game” and “gaming” – like “explosive device” – 
comprise a dishonest masking of the words’ original intent? 
Not really. They’re designed to counter gambling’s old image, 
rooted in black-and-white tough-guy movies that premiered 
when gambling was immoral and illegal; something done 
surreptitiously, unless you invested in the stock market. 
Today, gaming is enthusiastically encouraged by state 
governments and various American Indian tribes, especially 
to subsidize school lunches. (Wow: Gaming is actually a form 
of altruism! Who knew?)

A lot of our language’s recent evolution occurred because 
of efforts to replace sexist designations, words and phrases 
that have no place in the lexicon of societies like ours, where 
gender bias is frowned upon and, in some cases, illegal. That’s 
why we don’t have “draftsmen” any more. Instead, we have 
“drafters” or, as some prefer, the ungainly “draftspersons.” 
Similarly, chairmen have surrendered their gavels to “chairs” 
(which still sounds weird to me), while “waiters” and 
“waitresses” have been replaced by “waiters” (the neutered 
male form) or – better – “servers.” Actors and actresses, like 
waiters and waitresses, have adopted the unmanned “actors,” 
probably because “players” – akin to “servers” – could be 
confused with people who like to game. 

I don’t know why “stewards” wasn’t used to connote 
the men who first started roving airliners’ aisles alongside 
stewardesses. Of course, even if it had been, we likely still 
would have adopted “flight attendants” to mean either.

Some occupations are so closely associated with a given 
gender we’ve had to come up with new terms altogether, 
even though the old terms were not sexist. Consider 
“secretaries.” That’s strictly a female thing, it seems to me 
(except maybe for some U.S. presidential cabinet positions), 
while “administrative assistants” tends to be gender-neutral. 
Somewhat refreshingly, however, “nurse” is no longer a female 
thing, which is why we no longer have to say “male nurse.”     

Somewhat ironically, at the same time that we began 
performing sex-change operations on our language, the 
procedures became “gender-reassignment surgeries.” And 
then, while we were at it, we changed “janitor” to “custodian,” 
morphed “home economics” into “family and consumer 
science,” and swapped “vintage apparel” for “used clothing.” 

I remember when “dope addicts” became “druggies,” 
which I don’t necessarily regard as an improvement. The good 
news is that none of these folks “do drugs” anymore. Now, 
they self-medicate.

English: It Ain’t What It Used To Be
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John P. Bachner is the executive vice 
president of ASFE/The Geoprofessional 
Business Association (GBA), a not-for-
profit association of geoprofessional 
firms; i.e., firms that provide geotechnical, 
geologic, environmental, construction-
materials engineering and testing 
(CoMET), and related professional services 
(en.wikipedia.org/wiki/Geoprofessions). 
GBA develops programs, services, and 
materials to help its members and 
their clients confront risk and optimize 
performance. Contact john@asfe.org
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I also remember “bums,” “hoboes,” 
and “tramps.” Today they are the 
homeless, a far better term, I believe, 
especially so because it includes the 
homeless families – moms, dads, and 
kids – who live in their cars or wherever 
else they can, or have to. At one time, that 
was in a “ghetto,” a noun first used in 
Venice, Italy to designate an area where 
an ethnic minority was required to live. In 
the U.S., the noun spawned the adjective 
“ghetto,” but not for long: Today, it’s 
“urban.” 

I can also recall certain words and 
phrases that have disappeared altogether, 
like the two words used to indicate a 
piece of writing was over. So, just for old 
times’ sake…

THE END

A lot of our 
language’s recent 
evolution occurred 
because of efforts 
to replace sexist 
designations, 
words and phrases 
that have no place 
in the lexicon of 
societies like ours, 
where gender bias is 
frowned upon and, 
in some cases, illegal. 
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T he Academy of Geo-Professionals (AGP) was 
launched on October 1, 2008, and was the 
second Academy established by Civil Engineering 
Certification (CEC) – the certification arm of the 

American Society of Civil Engineers (ASCE). It followed ASCE’s 
American Academy of Water Resources Engineers (AAWRE) 
launched in 2004, and preceded the Academy of Coastal, Ocean, 
Port & Navigation Engineers (ACOPNE) established in 2009. 
The name of the AGP’s certification awarded to geoprofessionals 
is Diplomate, Geotechnical Engineering (D.GE).  

Strategic Plan and Its Committees

More than four years into the program in January 2012, 
the Academy focused on establishing long-term goals. To 
determine what those goals should include, AGP hosted a 
strategic planning session led by an outside facilitator who 
initiated the dialogue to help get ideas flowing. The result of 
the session was the establishment of a value proposition and 
formation of committees under AGP to implement the value 
proposition.  

One of those new committees is Engineering Leadership, 
chaired by Ray Martin, PhD, PE, D.GE, F.ASCE. The charge for 
this committee is to impress the importance of certification 
upon large engineering and architectural firms. The committee 
has already made presentations to major consulting firms, as 
well as two presentations to the Dallas and Maryland Geo-
Institute chapters. Another four presentations will be made in 
the coming months.

The second committee is Public Infrastructure, chaired by 
David Pezza, PE, D.GE, F.ASCE. Their charge is to promote the 
value of certification to owners of public infrastructure. The 
committee sent a letter to key people in public agencies and 
plans to follow-up with face-to-face visits. The committee’s 
work has already resulted in two Requests for Proposals (RFPs) 
being solicited referencing the certification. Two additional 
proposals have referenced certification requirements from the 
two other Academies. AGP expects to see more certification 
requirements written into RFPs in the near future.

A Closer Look at D.GEs

In its nearly seven years of existence, AGP has held eight 
induction ceremonies and certified more than 275 Diplomates. 
The ceremonies are hosted annually at the Geo-Institute’s 

Congress, with the most recent being held during February’s 
G-I Congress in Atlanta. The next ceremony will be held in 
conjunction with the International Foundations Congress & 
Equipment Expo (IFCEE 2015) in San Antonio, TX in March 2015.  

Many of the Diplomates have been certified by way 
of eminence (waiving the reference requirement and oral 
examination). Based on research that ASCE has provided, the 
Academy realizes there are many more professionals who are 
eligible for certification and therefore would not have to sit for 
the oral exam because they meet the requirement of at  least 20 
years of geotechnical engineering experience. And speaking of 
exams, AGP now conducts them using video-conferencing, so 
candidates can make their presentation (and answer questions 
about it) from the comfort of their home or office, resulting in 
cost and time savings for both groups.

AGP recently launched a new website at www.geoprofessionals.
org which has made it easier for visitors to access it via their 
tablet or mobile device. In addition, current Diplomates are 
now able to apply for and renew their certification online.

AGP Ethics Training

For the last three years, AGP has held ethics sessions at 
the G-I Congress. This is especially beneficial because several 
states now require ethics as part of their continuing education 
requirements. In addition, the Academy requires four hours 
of ethics training every two years. The best part is, it’s free to 
attend! If you weren’t able to attend, you can go to the AGP 
website to watch the video.  

What’s Next?

A significant amount of work has been done to raise the 
awareness and value of AGP, but still more needs to be done.  
AGP would like to thank the founding Board members: John 
Anderson, PhD, PE, D.GE, M.ASCE; Bob Holtz, PhD, PE, 
D.GE, Dist.M.ASCE; Scot Litke, Aff.M.ASCE; Mike McMillen, 
PE, D.GE, F.ASCE; Arlan Rippe, PE, GE, D.GE, F.ASCE; Bob 
Thompson, PE, D.GE, F.ASCE; and Steven Thorne, PE, D.GE, 
M.ASCE, who laid the groundwork for the Academy to thrive 
in the next generation, donating many hours of volunteer 
time. Without their leadership, the Academy would not exist – 
so, a heartfelt thanks to each of them. 

AGP continues to push forward, recruiting qualified 
candidates, and raising the bar in the profession. If you’re a 

AGP by Brian Sien, Aff.M.ASCE

Nearly Six Years in the Making
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Diplomate, you can help AGP by promoting the certification 
and helping to recruit qualified colleagues. If you’re an owner, 
consider including Board Certified Engineers in your RFP/
RFQs. If you’re not an active Diplomate, consider volunteering 
on one of the committees or on the Board.

AGP will be exhibiting at the upcoming Deep Foundations 
Institute Annual Conference (DFI) and the upcoming IFCEE 
2015 conference. AGP also has been featured in the highly-
regarded (and distributed) Civil Engineering Magazine, as 
well as in ASCE eNews, SmartBrief, and various other ASCE 
communication vehicles.  

AGP is interested in hearing from you. Tell us 
what you think at info@geoprofessionals.org or 
703.295.6314.

AGP’S VALUE 
PROPOSITION

D.GEs’ technical expertise helps 
clients achieve project success.  

The D.GE certification 
recognizes geotechnical engineers 
who possess specialty education, 
extensive education, integrity 
and sound judgment.

A Board Certified 
Civil Engineer?

Is your major project 
being managed by 

www.asce.org/certification
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CORE BITS
Check these sources for breaking
G-I news:

• The G-I webpage at
www.asce.org/geo

• The G-I monthly eUpdate
newsletters.

• Twitter at
http://twitter.com/GeoInstitute

• Facebook at
www.facebook.com/GeoInstitute 

• G-I LinkedIn at
http://tinyurl.com/LinkedInGeo

• G-I YouTube at
www.YouTube.com/user/
GeoInstituteASCE 

According to LinkedIn’s Geotechnical 
Engineering Experts Group: Here's 
what's been on people's minds. Join 
in the discussions.

• Mudslide near Oso, Washington
• Design of ground anchors in clay
• Landslide at Washington State – USA
• Reinforced soil wall global stabil-

ity problem
• Transmission Gully Video-New 

Zealand
• Geoenvironmental applications 

of unsaturated soil mechanics case 
studies

• Reinforced soil embankments
• The South African Department of 

Minerals and Energy require a Code of 
Practice to be developed for every mine. 
What regulations govern Panama, 
Mauritania, Turkey, Australia, Spain 
and Finland?

• Executamos obras residenciais 
construção e reformas en general. 

 G-I NEWS

Petition Period for New G-I Governors 
The Geo-Institute Board of Governors 
will have three vacant governor 
positions at the end of FY2014. The 
Nominations and Elections Committee 
announced the following candidates 
for these positions:

• Beth Gross, PE, M.ASCE, Geo-
syntec, Austin,TX

• Youssef Hashash, PhD, PE, 
F.ASCE, University of Illinois, Urbana, IL

• Patrick Fox, PhD, PE, M.ASCE,
University of California, San Diego

Petitions for additional candidates 
are now being accepted through 
May 29, 2014. If you’re interested in 
petitioning an additional candidate, 
review the petition process on the G-I 
website at www.asce.org/geo

G-I Board Discussions
The G-I Board of Governors (BoG) met 
on February 22 during the 2014 Geo-
Congress and teleconferenced on April 
3, 2014. Agenda topics included the 
new G-I website strategy and drafting of 
an RFP to develop the site; the DIGGS 
project update; creation of a G-I seat 
on the North American Geosynthetic 
Society (NAGS) Board; modifi cations 
to the G-I Awards process;  the 2015 
G-I Budget; administration of the 
International Fund;  the ISSMGE 
Budget; restructuring of the Geo-
Institute; and G-I BoG nominees to 
fi ll the three open governor positions 
beginning in FY2015.

G-I Facebook’s Fans Grow
Do you follow the G-I on Facebook 
to catch exciting news items, pictures, 
Friday Funnies, and more?  Join the 
2,132 others who already “like” the site 
at www.facebook.com/GeoInstitute

Carlson Presented with $200
Starbucks Card

Mark J. Carlson, MSCE, MSMngE, 
RPG, PE, D.GE, M.ASCE, vice presi-

dent of Engineering of Kelchner in 
Springboro,OH, was presented a $200 
Starbucks Card during this year’s Geo-
Congress for being randomly selected 
from everyone who registered for the 
2014 Geo-Congress by December 31, 
2013. Carlson is a graduate of the Uni-
versity of Wisconsin-Madison, Penn 
State, and the University of Illinois. He 
has worked as a geotechnical/mining 
engineering consultant for 28 years and 
holds a PE in 15 states.

Wong Wins Free Geo-Congress
Registration

Marlene Wong, PE, M.ASCE, senior 
geotechnical engineer at Arup in San 
Francisco, CA, was randomly selected 
as the grand prize winner of last year’s 
Geo-Institute YouTube video contest. 
She received a free full registration to 
the 2014 Geo-Congress. Wong received 
her B.S. in civil engineering and M.Eng. 
in geotechnical engineering from the 
University of California, Berkeley, and 
is a registered civil engineer and geo-
technical engineer in California.

2014 Geo-Congress Highlights Added
to G-I’s New YouTube Site

See who was caught on video in Atlanta 
by watching the new 2014 Geo-Congress 
Highlights video. The new Geo-Channel 
at www.youtube.com/user/GeoinstituteASCE 
features never-before-available-online 
award lectures. As this issue went to 
press, 3,192 people have watched the 

(l to r) G-I Manager Linda Bayer congratulates 
Marlene Wong on Congress win.

G-I Manager, Linda Bayer presents Mark Carlson 
with $200 Gift Card 
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2013 Seed Lecture; 1,798 have watched 
the 2013 Peck Lecture; and 2,034 people 
have watched the 2013 Terzaghi Lecture! 
Select 2014 lectures and workshops will 
be added soon. Subscribe now to be no-
tified when new material is posted, just 
like 720 of your peers did as this issue 
went to press! Let’s see how fast we can 
get to 800. Please share this link with 
your friends: www.youtube.com/user/ 
GeoinstituteASCE 

2014 Geo-Congress Proceedings 
Geo-Congress 2014: Technical Papers 
and Keynote Lectures 
Geotechnical Special Publications (GSP) 
GSP 234-235

Proceedings of the 2014 Geo-Congress, 
held in Atlanta, GA, February 23-26, 
2014.

CD-ROM. 4,306 pp. (Stock No. 41329) 
$200 List/$165 ASCE Member.  

To order: www.asce.org/Books-and-
Journals/Books/Book-Ordering/
Geo-Congress 2014 Keynote Lectures: 
Geo-Characterization and Modeling 
for Sustainability
Geotechnical Special Publications (GSP) 
GSP 235

This E-book (PDF) GSP contains eight 
peer-reviewed keynote papers about 
cutting edge aspects of sustainability-
related geotechnical issues.

Stock No. 47828 – Available for 
download 
$80.00 List / $60.00 ASCE Member

To order:  www.asce.org/Books-and-
Journals/Books/Book-Ordering/

G-I CO-SPONSORED 
CONFERENCES 

GeoHubei International Conference 
July 20-22, 2014 
Hubei, China 
www.geoconf.org

This emerging technique conference is 
titled “Sustainable Civil Infrastructures: 
Innovative Technologies and 
Materials.” The conference will cover 

safe transportation facilities for 
effective and efficient movement of 
people and goods and will feature a 
showcase for recent developments and 
advancements in design, construction, 
and safety inspections of transportation 
infrastructures. The conference 
also offers a forum to discuss and 
debate future directions for the 21st 
century. Discussion topics cover a 
broad array of contemporary issues 
for professionals involved in bridge, 
pavement, geotechnical, tunnel, railway, 
and emerging techniques for safety 
inspections.

Shale Energy Engineering Conference 
July 21-23, 2014 
Pittsburgh Convention Center and 
Westin Hotel 
Pittsburgh, PA 
www.geosynthetica.net

This conference, “Technical Challenges, 
Environmental Issues, and Public Policy,” 
will provide a forum for discussing the 
technical challenges associated with shale 
oil and gas development, exploring the 
critical environmental issues that exist 
in this area, and presenting balanced 
public policy solutions that can be used 
to safely develop our shale oil and gas 
resources. The conference will focus 
on the challenges that lie ahead in 
developing the means and methods to 
carefully monitor all aspects of shale oil 
and gas production. It is hoped that the 
outcomes will encourage and promote 
the development of technologies that 
allow for cost-effective shale oil and 
gas exploration while minimizing the 
impact on water resources, geological 
stability of impacted areas, air quality, 
and infrastructure assets such as roads, 
pipelines, water, and wastewater networks. 

IFCEE 2015 
March 17-21, 2015 
JW Marriott  
San Antonio, TX  
www.ifcee2015.com

More than 2,700 attendees are expected 
at IFCEE 2015. This is a “must-attend” 

event for professionals in the 
foundation industry. The Congress, a 
partnership between G-I, ADSC, DFI, 
and PDCA, will include presentations 
of reviewed technical papers, panel 
discussions and debates, indoor and 
outdoor exhibitions, educational short 
courses, technical committee meetings, 
time for networking with industry 
leaders, and so much more. 4 leading 
organizations. 4 dynamic days. 4 times the 
industry influence!  

Exhibit and sponsorships are now 
available, but going quickly.

PROFESSIONAL 
DEVELOPMENT CORNER

ASCE/G-I Co-sponsored Online Webinars
Listed webinars run from 11:30 am—
1:00 pm (ET)

Installation, Verification, and 
Application of Driven Piles 
May 30, 2014

Geosynthetic Clay Liners in Waste 
Containment Applications: Dynamic 
Shear Strength, Stability Analysis, and 
Case Histories 
June 4, 2014

Load and Resistance Factor Design 
(LRFD) for Geotechnical Engineering 
Features: Shallow Foundations for Soil 
and Rock 
June 9, 2014

Design of Geomembranes for Surface 
Impoundments (Ponds, Reservoirs, Etc.) 
June 16, 2014

Introduction to Geotechnical 
Grouting – New 
June 19, 2014

LRFD Best Practices in Subsurface 
Investigations and Soil and Rock Testing 
June 24, 2014

LRFD for Geotechnical Engineering 
Features – Micropile Foundations 
June 30, 2014

For more webinar information: www.
asce.org/Continuing-Education/Webinars/
Live-Webinars/
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ASCE/G-I  Seminars
Deep Foundations: Design, 
Construction, and Quality Control 
June 5-6, 2014
Salt Lake City, UT

Introduction to Tunnel Design 
and Construction 
June 11-13, 2014 
Scottsdale, AZ

Design and Installation 
of Buried Pipes 
June 19-20, 2014 
Portland, OR

Earthquake-Induced Ground Motions 
June 26-27, 2014 
Boston, MA

For more seminar information:  
www.asce.org/Continuing-Education/
Seminars/Face-to-Face-Seminars/

Over 140 On-demand 
Geotechnical Videos 
http://mylearning.asce.org/diweb/catalog/
t/2135/t/2108/c/79

MEMBERS

Thorne Becomes New ASFE President
Steven D. 
Thorne, PE, 
D.GE, a Terracon 
principal and 
manager in New 
Jersey, became 
the new president 
of ASFE/The 
Geoprofessional 
Business 
Association 

(GBA). Thorne is the 44th individual to 
serve as GBA’s president and chair the 
group’s Board of Directors.

Thorne specializes in deep 
foundations, ground improvement, 
and seismic evaluations. He also 
has extensive experience with 
the environmental sector of the 
geoprofessions and has more than 30 
years of combined experience with 
Woodward-Clyde Consultants, GZA 
Geoenvironmental, GEI, Melick-Tully & 
Associates, and Birdsall Services Group.

ASTM Committee Establishes Award 
Honoring L. David Suits 

ASTM 
International 
Committee D35 
on Geosynthetics 
established a 
new award in 
honor of L. David 
Suits, executive 
director of the 
North American 
Geosynthetic 

Society (NAGS), Albany, NY. The award 
recognizes his long-term service and 
commitment to the Committee and to 
the geosynthetic community. 

Suits is the inaugural recipient of 
the award. In the future, the award will 
recognize and honor distinguished 
individuals who have shown extensive 
commitment to the geosynthetic field 
through exemplary technical, practical, or 
administrative contributions resulting in 
a significant leap forward of knowledge, 
testing, testing equipment, or products. 

Suits, who specializes in soils and 
geosynthetics testing and has been a 
dedicated ASTM member for more 
than 36 years, is a founding member of 
Committee D35; has served two 6-year 
terms as its chairman; and currently chairs 
Subcommittee D35.03 on Permeability 
and Filtration.  Prior to NAGS, he 
was employed by the New York State 
Department of Transportation for 37 years. 

Briaud Elected President of FedIGS
Jean-Louis 
Briaud, PhD, PE, 
D.GE, F.ASCE, 
was recently 
elected president 
of the Federation 
of International 
Geo-engineering 
Societies (FedIGS) 
for the 2014-2018 

term. FedIGS regroups the following 
international societies:

1. ISSMGE: Int. Society for Soil 
Mechnics and Geotechnical Engineering

2. ISRM: Int. Society for Rock Mechanics
3. IAEG: Int. Association for Engi-

neering Geology and the Environment
4. IGS: Int. Geosynthetics Society

Briaud is a former president of ISSMGE 
(2009-2013) and the Geo-Institute 
(2009-2010). As president of FedIGS, 
Briaud plans to foster cooperation and 
strengthen the links between the four 
societies while remaining conscious of 
each society’s autonomy. He also plans 
to strengthen the group by inviting other 
geo-engineering societies to join FedIGS. 

Drash Receives Engineer of the Year Award
Chester J. Drash, 
PE, M.ASCE, 
chief operations 
officer for Drash 
Consultants, LLC, 
was selected as 
the 2014 Engineer 
of the Year by 
the Texas Society 
of Professional 
Engineers (TSPE) 

Bexar Chapter in San Antonio, TX. The 
chapter provides this annual award to an 
individual for outstanding achievements 
and dedicated service to the engineering 
profession. Drash also will be nominated 
for State TSPE Engineer of the Year.

Drash has more than 37 years 
of civil engineering experience with 
expertise in geotechnical engineering, 
construction materials testing, and 
forensic engineering. He received his 
bachelor’s and master’s degrees in 
civil engineering from the University 
of Houston. He is active in numerous 
professional and civic organizations 
and is a licensed professional engineer 
in Texas.

ASCE BOD Elects New Distinguished 
Members
Eleven outstanding civil engineers were 
elected by the ASCE Board of Direction 
(BOD) in March to the coveted title 
of Distinguished Member of ASCE. 
Among them were three members of 
the Geo-Institute:

Steven Thorne

Jean-Louis Briaud

Chester J. Drash

L. David Suits 
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Jean-Louis Briaud, Ph.D., PE, D.GE, 
Dist.M.ASCE 
Thomas D. O’Rourke, Ph.D., 
Hon.D.GE, NAE, Dist.M.ASCE
Monte L. Phillips, PhD, PE, 
Dist.M.ASCE 

Distinguished Membership is the 
honor reserved for ASCE Members and 
Fellows whose career demonstrates 
acknowledged eminence in some 
branch of engineering or in related arts 
and sciences. The recognition is the 
Society’s highest accolade, second only 
to the title of ASCE President.

Ebelhar Elected to Vice Chair
of ASTM Board

Ronald J. (Ron) 
Ebelhar, PE, 
D.GE, F.ASCE, 
senior consultant 
for Terracon in 
Cincinnati, OH, 
was elected as vice 
chairman on the 
ASTM International 
Board of Directors 
for 2014. Ebelhar 

has more than 35 years of professional 
experience in geotechnical engineering 
for private and public sector projects both 
nationally and internationally. He holds a 
B.S. and M.S in civil engineering from the 
University of Kentucky.

Felice and Morrison Appointed to ILF 
Management Team

Conrad W. Felice, PhD, PE, D.GE, 
M.ASCE, was appointed president/
CEO of ILF Consultant Engineers while 
James A. Morrison became executive 

vice president. Felice and Morrison each 
bring more than 30 years of expertise to 
the fi rm and have complementary and 
overlapping capabilities coupled with a 
depth of industry knowledge to advance 
ILF’s core competencies.  

ILF Consulting Engineers (ILF) 
consists of several international and 
independent engineering and consulting 
companies (100% privately owned) and 
employs more than 1,800 people.

Welsh Receives National Civil
Engineering Award
Joseph P. Welsh, PE, F.ASCE, retired 
vice president of Hayward Baker, and 
the fi rst contractor to serve as the chair-
man of ASCE's Geotechnical Engineer-
ing Division, was honored by the ASCE 
as one of fi ve Outstanding Projects and 
Leaders (OPAL) leadership award win-
ners for 2014. The Construction Award 

recognizes Welsh’s extraordinary con-
tributions to underground construction 
and civil engineering over his more than 
50-year career.

Welsh served as a vice president at 
Hayward Baker for 21 years, overseeing 
engineering and marketing operations. 

800-562-8460 WWW.DBMCONTRACTORS.COM
Donald B. Murphy Contractors, Inc.

14dB102DbmGeoStrataBwAd.indd 
Ad size: 4.5682" x 4.875" tall 
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He worked on more than 2,400 geo-
technical construction projects and con-
tributed innovative techniques such as 
dynamic deep compaction, vibro com-
paction, and deep soil mixing, resulting 
in great savings of construction time and 
dollars for his clients.

Welsh also shared his pioneering 
methods by authoring more than 70 
technical papers and has presented more 
than 100 all-day seminars on ground 
improvement. 

Loehr Elected to DFI Board of Trustees
J. Erik Loehr, PE, 
M.ASCE, direc-
tor of research 
and an associ-
ate professor in 
the Civil and 
Environmental 
Engineering De-
partment at the 
University of Mis-
souri, was elected 

to the Deep Foundation Institute’s 
(DFI) Board of Trustees. His research 
includes deep foundations for slope 
stabilization and Load and Resistance 
Factor Design (LFD). Loehr earned 
his B.S., M.S. and Ph.D from the Uni-
versity of Texas. He was chair of DFI’s 
Committee on Deep Foundations for 
Landslides/Slope Stabilization before 
becoming a trustee. 

Pearlman Receives ASCE’s 2014 
Henry L. Michel Award 

Seth L. Pearl-
man, PE, 
D.GE, M.ASCE, 
president and 
CEO of Menard 
USA, was selected 
by the ASCE to 
receive the 2014 
Henry L. Michel 
Award for Indus-
try Advancement 

of Research. He was presented the 
award at the OPAL Gala on March 20, 
2014 in Arlington, VA.

The Award recognizes dedication, 
vision, and leadership in advancing 
research in the design and construction 
industry and was established in 1996 to 
honor Henry L. Michel, past chairman 
of the Board of Directors of the Civil 
Engineering Research Foundation. 
Pearlman has more than 30 years of 
experience in the geotechnical industry. 
He earned a B.S. and an M.S. in civil 
engineering from Carnegie Mellon Uni-
versity in Pittsburgh and is a registered 
professional engineer in PA and VA. He 
is a member of the American Concrete 
Institute (ACI), American Society of 
Highway Engineers (ASHE), Design 
Build Institute of America (DBIA), past 
president of the Deep Foundations Insti-
tute (DFI), Engineers Society of Western 
Pennsylvania (ESWP), and The Moles 
(a fraternal organizational of the heavy 
construction industry and the most 
prestigious of its kind in the world). He 
serves on an Advisory Council to the 
Carnegie Mellon University Department 
of Civil and Environmental Engineering.

Schaefer Appointed Chair of Deep 
Foundations for Landslides and Slope 
Stabilization Committee

Vern Schae-
fer, PhD, PE, 
M.ASCE, Iowa 
State University 
(ISU), was ap-
pointed chair of 
the Deep Founda-
tions Institute’s  
(DFI) Committee 
on Deep Founda-
tions for Land-

slides and Slope Stabilization. He suc-
ceeds Erik Loehr, PE, M.ASCE, of the 
University of Missouri, who accepted a 
position on the DFI Board of Trustees.

Schaefer is the focus group leader 
of geotechnical and materials engi-
neering in the Civil, Construction, 
and Environmental Engineering 
Department at ISU. While at ISU, he 
worked on the Federal Highway Ad-
ministration’s (FHWA) SHRP2 (Stra-

tegic Highway Research Program) 
project, which addresses the pressing 
needs of the nation’s highway system 
in the areas of safety, reliability, re-
newal, and capacity. He is currently 
developing performance measures for 
geotechnical features to conform to 
the Moving Ahead for Progress in the 
21st Century (MAP-21) legislation, a 
transportation bill. 

Zornberg Honored with 2014-15 Mercer 
Lecture Award

Jorge G. Zorn-
berg, PhD, PE, 
M.ASCE, profes-
sor and William 
J. Murray, Jr. Fel-
low in the geo-
technical engi-
neering program 
at the University 
of Texas at Aus-
tin, was chosen 

to receive the 2014-15 Mercer Lecture 
Award. Zornberg was chosen by the 
Selection Committee organized by 
the International Society for Soil Me-
chanics and Geotechnical Engineering 
(ISSMGE) and the International Geo-
synthetics Society (IGS). The ISSMGE-
IGS Selection Committee includes 
representatives from the two societies 
and from Tensar International.

The Mercer Lecture is a biennial lec-
ture organized by the ISSMGE and the 
IGS with the sponsorship of Tensar In-
ternational. The lecture is given at least 
once each in Europe, North America, 
and the Far East, with each venue and 
date being agreed upon by the Selec-
tion Committee.

Zornberg has more than 25 years 
of experience in research and prac-
tice in geotechnical, geosynthetics, 
and geoenvironmental engineering. 
He earned his B.S. from the National 
University of Cordoba (Argentina), 
his M.S. from the PUC of Rio de Ja-
neiro (Brazil), and his PhD from the 
University of California at Berkeley.

Vern Schaefer

Jorge G. Zornberg

Seth L. Pearlman

J. Erik Loehr
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Lemnitzer and Siegel Appointed New 
Co-Editors of DFI Journal:
Anne Lemnitzer, A.M.ASCE, and 
Timothy C. Siegel, PE, D.GE, 
M.ASCE, are the new co-editors of the 
DFI Journal: The Journal of the Deep 
Foundations Institute. 

Siegel is a principal engineer with 
Dan Brown and Associates PC and a 
member of the adjunct faculty at the 
University of Tennessee. He holds a B.S. 
and an M.S. in civil engineering from 
the Georgia Institute of Technology and 
has spent more than 20 years working 
in the industry. He is a member of the 
DFI’s Ground Improvement and Seismic 
and Lateral Loads Committees and 
has authored or co-authored over 45 
technical papers. He has also presented 
at conferences throughout the U.S.

Lemnitzer is assistant professor at the 
University of California in Irvine. She 
holds a PhD in structural engineering 
from UCLA, as well as an M.S. in 
geotechnical engineering from California 
State University, Long Beach, and a B.S. 
from the University of Applied Science in 
Leipzig, Germany, where she was awarded 
a Fulbright Scholarship to continue her 
education. Her research interests lie at the 
interface of geotechnical and structural 
earthquake engineering.

 
STUDENT NEWS 

2014 Geo-Congress Student 
Competition Results
Congratulations to all the student 
teams that participated in this year’s 
GeoChallenge during the 2014 
Geo-Congress. The GeoChallenge is a 
set of student competitions sponsored 
by the Geo-Institute to challenge and 
encourage undergraduate and graduate 
civil engineering students interested in 
geotechnical engineering. 

GeoPoster Winners

Students have the opportunity to 
present their research and receive 
achievement recognition.

First Place GeoWall Winners from Cal State Fullerton

Second Place GeoWall Winners from Cal Poly Pomona

Third Place GeoWall Winners from Rensselaer Polytechnic Institute



HUESKER



HAYWARD BAKER
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1. Brett W. Maurer, Virginia Tech 
2. Faith M. Zangl, University of 

Wisconsin 
3. Grant Martin, University of Texas 

at Austin

GeoPrediction Winners

Students predict the behavior of 
a real world geotechnical system. 
The winning teams are those whose 
predictions best matched the actual 
field performance.

1. Andrew Strahler & Trevor Bine-
ham, Oregon State University

2. Brian Knorr & Evan Benson, Ari-
zona State University

3. Cassandra Dumoulin & Aaron 
Leopold, University of Illinois

GeoWall Winners

Students design and build a model 
mechanically-stabilized earth wall. 
New this year was the use of recycled 
tire waste in backfill.

1.  Cal State Fullerton
2.  Cal Poly Pomona
3.  Rensselaer Polytechnic Institute

Looking For Internship Opps?
Need an internship position? You can 
explore the positions listed on the ASCE 
website at http://careers.asce.org/jobs#/results/
keywords=internship&resultsPerPage=12/1
,false to help you obtain the experience 
you need to further career path. New 
opportunities are added all the time.

G-I CHAPTER NEWS 

View all Chapter events at www.asce.org/
geo/Conferences/Chapter-Events/

New Applications of Geotechnologies 
Seminar 
May 15, 2014 (7:30 a.m. to 5:00 p.m.)
Hotel Pennsylvania 
401 Seventh Avenue @ 33rd Street
New York, NY 
www.ascemetsection.org/geotech

This specialty one-day seminar features 
Allen Marr of GeoComp as the keynote 
speaker. Some of the topics to be cov-

ered include: “Waterfront Construction: 
Geotechnical Aspects of Brooklyn Bridge 
Park,” “Comparison of Theoretical and 
Actual Time Dependent Settlement 
Induced by Fill Placement,” “Second 
Avenue Subway - Construction of the 
86th Street Station Cavern,” and “Devel-
opment of Removable Load Distributive 
Compressive Anchors Technology.”

Speakers Sought for GeoConfluence
The St. Louis Chapter of the Geo-Insti-
tute will host GeoConfluence, a full-
day conference focusing on geotechni-
cal engineering and geo-environmental 
topics. This annual conference, to be 
held November 7, 2014 , will include 
technical topics and case histories from 
the geotechnical engineering and geo-
environmental industry.

The conference planning committee 
is recruiting six to eight geoprofessional 
speakers to give a 30-60 minute pre-
sentation focused on geotechnical en-
gineering or geo-environmental topics. 
All persons are encouraged to submit 
an abstract to Nicholas Roth at nicho-
las.roth@psiusa.com by July 14, 2014. 
Abstracts should be limited to 250 
words. Once the Planning Committee 
has reviewed the abstracts, notification 
will be given to the selected present-
ers by August 15, 2014. The submitted 
abstracts and presentation slides will be 
included in the conference publication.

For conference information, http://
sections.asce.org/stlouis/GEI/GEI.htm#

12th International Symposium on 
Geo-disaster Reduction 
September 5-6, 2014 
Fullerton, CA 
http://lageoinstitute.com/  

The College of Engineering and 
Computer Science at California State 
University, Fullerton, in collaboration 
with the Geo-Institute Los Angeles 
Chapter of the ASCE, will host this 
12th International Symposium. This 
series of international symposiums 
has been an instrumental forum 
for the advancement of geo-disaster 

reduction. The event will be another 
building block to enhance geotechnical 
engineering knowledge and to further 
understand geo-disaster reduction. For 
information: Binod Tiwari: 
btiwari@fullerton.edu or Beena Ajmera: 
bajmera@vt.edu or Sneha Upadhyaya: 
upadhyayasneha@csu.fullerton.edu

Your Group Should Become 
a G-I Chapter 
Become a Geo-Institute Chapter to get 
your section and/or branch message out 
to prospective and existing members. 
No fees or chapter dues are required by 
the G-I. Simply complete and return 
the Memorandum of Understanding 
(MOU). That’s it! Help increase your 
membership recruitment efforts and 
event marketing by converting your 
geotechnical group to a G-I Chapter or 
by forming a new G-I Chapter. Contact: 
jcanning@asce.org or download the MOU 
from the G-I website at www.asce.org/geo/
Chapters/How-to-Become-a-G-I-Chapter/. 
Discover the benefits of affiliation.

Expand Your Local Chapter’s Meeting 
Attendance
How about inviting a friend or 
colleague to attend your local 
Chapter’s or geotechnical group’s next 
meeting or presentation? The success 
of many local G-I chapters and 
geotechnical groups is a direct result 
of the marketing actions of their 
members. Get new people involved 
while helping your group succeed.
 
ISSMGE NEWS

XV Pan-American Conference of 
Soil Mechanics and Geotechnical 
Engineering

November 15-18, 2015 
Hilton Hotel 
Buenos Aires, Argentina 
http://conferencesba2015.com.ar
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This conference, XV PCSMGE, is being 
hosted by the Argentinian Geotechnical 
Engineering Society (SAIG).  A major 
goal of the conference is to strengthen 
the unity between academics and geo-
practitioners from the Americas. 
From the first Pan-American 
Conference in Mexico in 1959, the 
conferences have been held every four 
years — Brazil 1963, Venezuela 1967, 
Puerto Rico 1971, Argentina 1975, 
Peru 1979, Canada 1983, Colombia 
1987, Chile 1991, Mexico 1995, Brazil 
1999, U.S. 2003, Venezuela 2007, and 
Canada 2011.

The conference will coincide with 
three important geoprofessional events: 
the 8th South American Conference 
on Rock Mechanics (CSMR), the 
6th International Symposium of 
Deformation Characteristics of Soils 
(IC-BA2015), and the XXII Argentinian 
Congress of Soil Mechanics and 
Geotechnical Engineering (CAMSIG 
XXII). This meeting will bring together 
international experts, researchers, 
academics, professionals, and 
geoengineering companies for a unique 
opportunity to exchange ideas and 
discuss current and future practices 
in the areas of soil mechanics, rock 
mechanics, and their applications 
in civil, mining, and environmental 
engineering.

ALLIED ORGANIZATION NEWS

Schoenwolf and James Named ASFE/
GBA Fellows
David A. Schoenwolf, PE, M.ASCE, 
and Lee R. James, CPA, CMC, CBI, 
were elected Fellows of ASFE/The 

Geoprofessional Business Association 
(GBA), a not-for-profit association of 
geoprofessional firms that employ some 
200,000 individuals worldwide. 

Schoenwolf is a senior vice 
president/principal consultant of Haley 
& Aldrich, Inc. He is based  in the firm’s 
McLean, VA office. Schoenwolf is a 
senior leader in the firm’s transportation 
market segment and the client leader 
for several major infrastructure clients. 
He has been the designer of record for 
the geotechnical engineering aspects 
of numerous Mid-Atlantic and East 
Coast projects and has been extensively 
published. He earned his B.S. and M.S. 
degrees from the University of Illinois 
and is active in several professional 
societies. He served as GBA president 
during the organization’s 2012-13 year. 

James is a certified public 
accountant, certified management 
consultant, and certified business 
intermediary who provides 
individualized services such as 
benchmarking, coaching, facilitating, 
financial and operational assessment, 
leadership development, project-
management performance, ownership 
transition (internal and external), 
software conversions, strategic planning, 
and training. James has worked 
tirelessly for GBA by donating many 
years of service to the organization’s 
Business Practices Committee.

CalGeo Legislative Update
The California Geotechnical 
Engineering Association announced 
that Governor Jerry Brown delivered his 
State of the State Address on January 
22, 2014, before a joint session of the 

California Legislature. The Governor 
stated that he plans to pay down 
California’s debt and has created a 
solid rainy day fund. He also asked 
people throughout the state to conserve 
water and provided key elements of the 
state’s long-term water plan and the 
future work required to fight climate 
change. He also discussed building on 
reforms to California’s school funding 
and the criminal justice systems. For 
information: http://gov.ca.gov/news.
php?id=18373

12th International Workshop 
on Micropiles
June 11-14, 2014 
Kraków, Poland 

The International Society for Micropiles 
(ISM), in alliance with ADSC and 
DFI, is hosting this 2.5-day workshop, 
which includes technical presentations 
about innovations and advancements 
in all aspects of micropile design, 
construction, and use. For information: 
www.adsc-iafd.com/site_event_detail.
cfm?pk_association_event=8453

INDUSTRY NEWS

ASDSO 2014 Annual Conference
September 21-25, 2014 
San Diego Convention Center 
San Diego, CA
www.damsafety.org/

Dam Safety 2014 is one of the leading 
conferences in the U.S. dedicated 
to dam safety engineering and 
technology transfer. Watch for the 
technical agenda and registration 
information to be posted on the 

David A. Schoenwolf Lee R. James
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conference’s website. All events will 
be held at the San Diego Convention 
Center, located just steps from the 
Pacific Ocean and the city’s Gaslamp 
Quarter.

Milton-Madison Bridge Project
The record-breaking slide of the Milton-
Madison Bridge, IN/KY, is complete. On 
April 10, the new bridge’s 55-ft journey 
from temporary piers to its permanent, 

refurbished piers came to a successful 
completion.

Spanning nearly a half mile, the truss 
of the Milton-Madison Bridge is now the 
longest bridge in North America – and 
perhaps the world – to be slid laterally 
into place.

The slide began April 9, but was 
halted in the late afternoon due to 
high winds over the Ohio River. Walsh 
Construction, which is building the 

bridge, brought in materials from the 
Louisville-Southern Indiana Ohio River 
Bridges Project to help deal with windy 
conditions and assist in synchronizing 
the slide onto the bridge’s five piers.  

Polished steel sliding plates were secured 
on top of the refurbished piers. Steel cables 
and eight computer-controlled hydraulic 
jacks were used to pull the bridge through 
a series of grabs and pulls until the bridge 
was slid into place. The 30-million pound 

The Milton-Madison Bridge on its permanent piers.
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new steel truss bridge is 2,428-ft long 
and 40-ft wide with two 12-ft lanes and 
8-ft shoulders – twice as wide as the old 
bridge. A 5-foot-wide cantilevered side-
walk will be added to the structure in the 
coming months. 

“This is truly a historic accomplish-
ment for everyone involved,” said 
Kevin Hetrick, project manager for the 
Indiana Department of Transportation 
(INDOT). “The people of Indiana and 
Kentucky should be proud to be a part 
of this amazing engineering feat.”

The original Milton-Madison Bridge 
opened in 1929. For information: 
www.miltonmadisonbridge.com/ 
news-center/ 

Engineers Set to Split Old Eastern Span 
of Bay Bridge in Half
When California’s Bay Bridge opened 
in 1936, it was considered a marvel of 
modern engineering. The eastern span 
alone held the distinction of the world’s 
longest cantilever bridge. Since the east 
span’s sleek new replacement is now up 
and running, another engineering marvel is 
to take place when taking the original span 
down. (Note, this may have already been 
completed by the time you read this issue.)

Crews will slice the center section 
of cantilever in half, dividing the span 
into two delicately-balanced 412-ft arms. 
A few weeks later, two panels will be 
removed and there actually will be two 
cantilevers.

Engineers are shifting steel beams 
away from the center and using jacks 
to put stress on the two halves to keep 
them from collapsing inward. Once the 
bridge is in half, workers will continue 
taking down the steel beams.

Bridge spokesman Andrew Gordon 
said the Bay Bridge Toll Authority voted 
to spend an additional $12.6 million on 
the project to allow workers to take down 
the two sides simultaneously, hopefully 
putting the delayed project back on 
schedule.

Caltrans worried nesting birds 
could delay the project even more, so 
it erected nets on the massive concrete 

bridge pillars to keep the birds out. 
The pillars are prime nesting ground 
for peregrine falcons and cormorants, 
Gordon said.

The entire Bay Bridge took three 
years to build and cost $77 million 
(the price included the building of the 
Transbay Terminal). Demolition of the 
eastern span will take between 3-5 years 
at a cost of $300 million. For bridge 
updates: http://baybridgeinfo.org/

6th International Conference 
December 7-11, 2015 
New Delhi 
India

This International Conference, “Recent 
Advances in Geotechnical Earthquake 
Engineering and Soil Dynamics,” is a 
continuation of the previous five such 
conferences organized by the Missouri 
University of Science & Technology, 
Rolla (U.S.), under the chairmanship 
of Shamsher Prakash, PhD, PE, D.GE, 
Dist.M.ASCE. All the conferences have 
been highly-successful events.

The Conference will include keynote 
lectures, state-of-the-art and practice 
(SOAP) lectures, special lectures, and 

contributed original research papers 
for discussion and publication in the 
proceedings. Submissions are expected 
from more than 40 countries.

To submit information for 
Geo-Strata magazine, send 
your brief news about your 
recent honors, awards, special 
appointments, promotions, etc. to 
geo-strata@asce.org. High resolution 
photos must be sent as separate 
files. Refer to production guidelines 
on the Geo-Institute website at 
www.asce.org/geo. Sales-oriented 
copy should be directed to Dianne 
Vance, director of advertising, at 
dvance@asce.org.

The old eastern span of the Bay Bridge will be taken down in phases by engineers.
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