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Soil of the fi nest grains,
How long will you take to drain?
We’re counting on the strength you gain
For the loads we place to be sustained.

So you see that we must wait
Until you consolidate.
It would be nice to get a date
On which you’ll reach your fi nal state.

Reams of laboratory tests
Will not put this case to rest.
Compression ratio I can guess.
You’ll settle two feet, more or less.

But time rate - it perplexes me.
Log-t curves, plotted diligently,
Bear values for your c-sub-v
That fl uctuate so wildly,

They leave me paralyzed with fear,
Without the faintest of ideas
If it will be three weeks – or years!
‘Til our design is in the clear.

So wicks are placed, to keep us sane.
With fi ngers crossed, confi dence feigned,
We’ll read piezometers in sun and rain
To fend off contractors’ disdain….

Mercy, how it hurts my brain
To contemplate your rate of strain.
Soil of the fi nest grains,
How long will you take to drain?
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The Last Word

T
his is my last letter as president of the Geo-Institute. 

I have enjoyed serving our membership this 

past year, and am grateful to have had the 

opportunity to do so. I have been very fortunate  

to be involved with the G-I from its very beginning in the  

1990s. Despite this long history of engagement, I learned 

more about the G-I and its members during this past year  

than in the nearly two decades prior. We have a creative, 

hard working, diverse, and committed membership that is 

truly passionate about the geo-profession. Our members and 

the G-I staff are genuinely interested in shaping a positive 

future for our profession and for the young people who will 

become future geo-professionals.

My experiences this past year have imprinted on me the 

importance of creating value. The future of the geo-profession 

and the G-I will depend on whether we create value for those 

we serve. Our practice needs to seek ways to demonstrate value 

to clients and to differentiate the service and content that geo-

professionals provide. Our academics need to demonstrate to 

students and sponsors that the education and research they 

provide creates opportunity through knowledge and innova-

tion. And, the G-I needs to provide services that help members 

differentiate themselves from their competitors.

My experiences have also convinced me that we need to 

become bigger thinkers with bolder ideas to stimulate inno-

vation, including the development of new practice areas that 

engage new clients amenable to larger margins. The “com-

moditization threat” will only be solved through innova-

tion leading to transformative and differentiating solutions. 

Commoditization is a natural step in the evolution of any 

industry and profession where well-developed ideas be-

come standardized at a lower cost and smaller margin to the 

provider. Strategies based on controlling competition and be-

havior will have marginal impact on commoditization. High 

margins will come from innovative concepts that provide 

unique and differentiated value, and they may be offered to a 

different or non-traditional client base. We live in a capital-

ist world and must honor these principles of capitalism if we 

want to maintain our success and affluence.

The Board of Governors is currently working on a new 

Strategic Vision that is focused on providing services that our 

members value, and an environment that supports innovation. 

One of the key elements of the Strategic Vision is to function 

with a member-centric perspective in all aspects. The G-I exists 

to serve its members and the G-I’s success in the future hinges 

on providing value to our members in all of our services. Fo-

cusing on practices and services that provide the highest value, 

and jettisoning those with low value should be a priority.

To meet this goal, the G-I has set out to be the primary 

source of career development support for geo-professionals. 

The G-I is restructuring its website to become the one-stop 

shop for content that geo-professionals need to differentiate 

themselves in the marketplace. Technical publications that 

have been the mainstay of the G-I and its predecessor for 

decades will continue to be available on the website. However, 

new content will also be available, such as web-based technical 

resources that support professional development and technical 

training in new areas. Providing these resources will help our 

members advance their careers and competitiveness.

Being a leader in fostering collaboration and unity in our 

profession is another cornerstone of the Strategic Vision. I 

wrote about the importance of unity in our profession in my 

first letter in the November/December 2012 issue of Geo-

Strata. This past year as president has convinced me that our 

competitiveness and future success will hinge on whether the 

profession becomes more unified, which will require greater 

communication and joint participation on initiatives and 

services. The G-I and ASFE/BGA have made initial steps in this 

regard by creating formal liaisons between our Boards to share 

information and opportunities. There is tremendous opportu-

nity to develop a collaborative and forward-thinking commu-

nity that focuses on creating the big ideas of the future rather 

than squabbling over who is responsible for litigation associ-

ated with our shortcomings. The G-I plans to lead the effort in 

collaboration and unity as part of its Strategic Vision.

The next president’s letter will come from Billy Camp, 

who assumes the G-I president’s role this fall. I have known 

Billy since we were classmates in graduate school, and I have 

great confidence that the G-I will continue its innovative and 

member-centric mission under his leadership.

Thank you for the opportunity to serve as your G-I president.

Craig H. Benson, Ph.D., PE, D.GE, NAE, F.ASCE, 

Geo-Institute President

chbenson@wisc.edu
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G eo-Strata’s Editorial Board is always on the lookout 
for new themes for upcoming issues, but occa-
sionally we revisit a theme that our readers have 
enjoyed in the past, and importantly, where there 

are interesting stories. ‘Tunneling Geotechnics’ falls into the 
latter category as a follow-up to the ‘Geo-Underworld’ issue of 
July/August 2008.

What’s Inside?

In their commentary, “A Horizontal Tunnel Factory?,” 
James Monsees and Timothy Smirnoff present some back-
ground about the 170-year evolution of tunnel construction. 
They highlight the industry’s advancement from an era when 
tunneling rates were slow and failures and deaths were com-
mon, to today, where new equipment and technology have 
pushed tunneling to rates that could not have been imagined 
just 20 years ago. Seeing these accomplishments, the authors 
envision a time in the near future when tunneling will take 
lessons from auto assembly where cameras, computers, and 
robots may eliminate the need to have workers in the tunnel.

Tunneling is considered a risky form of construction. 
In their article, “Managing Risks Associated with Tunneling 
Projects,” Hugh Caspe and Samer Sadek discuss the risks that 
owners and contractors face during a tunneling project and 
describe the measures the industry has taken to allocate, miti-
gate, share, and insure for risk. Among the measures discussed 
are Geotechnical Baseline Reports (GBRs), Geotechnical Data 
Reports, Dispute Resolution Boards, and Escrow Bid Docu-
ments. The authors note that where underlying risk cannot 
be resolved using these measures, the risk should be shared 
between the parties.

As the title of Jack Raymer’s article states, “Long Tunnels Are 
Different” from other geotechnical projects because tunnels can 
only be advanced at the heading and the exploratory borings are 
typically hundreds to thousands of feet apart, so the geotechni-
cal design and construction risk can be very high. These risks 
can be reduced by developing a geologic model of the units and 
zones above, below, and along the entire tunnel based on explo-
ration, sampling, and testing, managing risk using GBRs, and the 
geotechnical engineer and tunnel designer working as a team.

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
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editor-in-chief James L. Withiam, PhD, PE, 
D.GE, M.ASCE

Design/Build   

Earth Retention

Foundation Support

Slope Stabilization

Ground Improvement

Dewatering

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

12dB102DbmGeoStrataBwAd.indd 
Ad size: 4.5682" x 4.875" tall 

October 2012

The Borehole ShearTM test is the definitive test 
for evaluating slope stability, landslide repair 
methods, foundation bearing capacity, and soil 
strength behind existing retaining walls. It is the 
fastest and most effective way to measure soil cohesion 
and friction angle on an effective stress basis, providing 
c’ and Φ’ measurements in minutes instead of hours.

Handy Geotechnical Instruments, Inc. offers  
four models of Borehole Shear test instruments:
1. Air     2. CO2    3. Fully automated CO2    4. Hydraulic (for rocks)

Handy Geotechnical Instruments, Inc.
Madrid, Iowa, U.S.A.
Handygeotech.com

Handygeotech.com

In the late 1960s, Ralph Peck intro-
duced the Observational Method in tun-
neling, making use of monitoring data 
during construction to assess the adequa-
cy of the safety margins used for design. 
With the advent of real-time monitoring 
of instrumentation and powerful numeri-
cal analysis tools, the operative strength 
and deformation parameters can be 
“back-analyzed” to match the analytical 
results with the monitored performance. 
Sotirios Vardakos and Harald Cordes 
describe this approach in their article, 
“Back-Analysis in Tunneling – Current 
State And Future Endeavors.”

For readers not so interested in tunnel-
ing, this issue offers others articles to cap-
ture your interest. One is an article planned 
for last year’s issue on regional geotechnics 
titled “Volcanic Soils in the Wet Tropics” 
by Laurence D. Wesley. Also with this issue, 
we introduce a series of articles about the 
business of geotechnics by Rudy Bonaparte 
taken from his paper on the topic in the 
Geo-Congress 2012 keynote volume. And 
Suzanne Lacasse, technical director of the 
Norwegian Geotechnical Institute, is the 
latest Geo-Legend in an article by Melissa 
Stewart and Erik Jensen.

The authors and editors are pleased to 
bring this issue to you. Let us know what 
you think.

...where underlying 
risk cannot be 
resolved using 

these measures, 
the risk should be 
shared between

the parties.
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LESSONS LEARNED
FROM GEO-LEGENDS:
SUZANNE LACASSE, PHD, F.ASCE, F.CAE, NAE

The More You Get Involved,
the More You Learn
By Melissa Stewart, EIT, S.M.ASCE and Erik Jensen, EIT, S.M.ASCE

This article is the eighth in a series of “Lessons Learned from Geo-Legends.” The articles are written by student members of the
Geo-Institute’s Student Leadership Committee (SLC) who believe the insights they convey will benefi t students and younger G-I 
members by providing an opportunity to learn from those who have excelled in advancing the geotechnical engineering profession. 
Due to space constraints, this article is a condensed version of the author’s interview with the Geo-Legend. The full interview is 
available on the Geo-Institute website at www.asce.org/geo.
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D r. Suzanne Lacasse is the technical director of the 
Norwegian Geotechnical Institute (NGI). She 
completed her first degree, a Bachelor of Arts in 
French literature, at the University of Montréal, 

Canada. From there, she obtained an undergraduate degree in 
civil engineering at École Polytechnique of Montréal and then 
continued her engineering studies at the Massachusetts Institute 
of Technology (MIT) in Cambridge, MA before traveling back to 
Montréal to complete her degrees. She was first a lecturer at École 
Polytechnique and then a lecturer and head of the Geotechnical 
Laboratory at MIT prior to moving to Norway. Dr. Lacasse secured 
a short-term post-doctoral fellowship position at NGI, where she 
became a permanent employee in 1982.

While at NGI, Suzanne has held multiple positions and has 
worked on both the research and consulting sides until becoming 
the managing director in 1991. She held that position until last 
year when she became the technical director. On the technical 
side, Dr. Lacasse started her career studying and publishing papers 
on in situ and laboratory testing techniques. She then moved 
into offshore projects studying the effects of cyclic loading on the 
resistance of soil. Some of her main contributions to geotechnical 
engineering have been the development of practices for applying 
probability theory to hazard and risk assessment of geotechni-
cal problems and working to improve the laboratory techniques 
used by industry resulting in data sets which can be used for more 
precise and physically accurate design practice.

Dr. Lacasse is an honorary member of the Norwegian Geo-
technical Society and a fellow of many different professional 
organizations, including the Engineering Institute of Canada and 
ASCE. She is a foreign member of the U.S. National Academy 
of Engineers, and she gave the 37th Terzaghi Lecture in 2001. 

Although Dr. Lacasse’s formal education concluded with her 
PhD in 1976, she has never ceased learning and seeking out new 
opportunities to learn. Her multiple positions in a variety of 
countries have formed her into the engineer that she is today and 
make her uniquely qualified to talk about working internation-
ally, maintaining diversity in life, and being a woman in the field 
of geotechnical engineering.

Q: First of all, congratulations on being the first 
female GeoLegend! How do you feel about that?

I chose engineering because I like the work a civil engineer 
does. Right now, I’m having the time of my life. I also like it when 
a young woman tells me that she chose engineering because of 
me, and that she feels she can make it in engineering because of 
my example. This “role model” is something I had never thought 
about, but I like it. I am thankful that I’ve been so fortunate and 
lucky throughout my career.

Q: Do you feel as though being a woman in a male-
dominant field has hindered your professional 
development or progression at all?

I think that being a woman opens opportunities:  you are 
more easily remembered, and get more rapidly known. A single 
woman in a large group of men is more easily noticed. I realize 
that I have had many advantages because I am a woman. So I 
don’t think that it is difficult being a woman in a male-dominant 
world if you are ready to go for it. I believe that being a woman 
has helped me along the way. I’ve been teased, yes, but I’ve never 
felt that my professional progress was hindered in any way be-
cause I was a woman.

(l to r) Melissa Stewart, Dr. Suzanne Lacasse, and Erik Jensen.
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Q: Could you talk a little about the journey you took 
to get where you are today?

I come from a small village in northern Québec and was 
raised with lots of older brothers. They trained me early for a male 
environment. I learned to read by myself because I wanted to be 
able to do like they did. In primary school, my mother saw that in 
one month I had read 35 books, so she made me skip grades in 
school. My father was an engineer but he wasn’t sure if becoming 
a civil engineer was appropriate for a woman.

He told me that I could study engineering only after I had 
completed a degree in classical studies: a more feminine career to 
fall back to. So I did just that, and completed the degree in Arts 
which I enjoyed very much. This degree has given me a tremen-
dous advantage in that I love grammar and can write reports. It’s 
unbelievable how many engineers aren’t familiar with writing. 
My mother was Irish, my father French-Canadian, so I had two 
languages to start and that contributed also to open horizons.

Q: How was it that you ended up at MIT?

Well, that was the choice of Dr. Yves Lacroix, one of my men-
tors at École Polytechnique of Montréal. I had good grades. I was 
accepted at MIT, UC Berkeley, and University of Illinois, which 
were great places to study then. Honestly though, it was Yves Lac-
roix who one evening said “Take MIT.” He probably believed MIT 
was better suited for me. It’s closer to home, coming home for 
Christmas was important. I visited MIT and was very impressed, 
so I did not even visit the other universities. I was very fortunate, I 
had such good professors and fellow students at MIT.

Q: Did you have a favorite class?

Besides engineering?

Q: Let’s include all of them, because I want the 
answer to be French literature.

It’s probably true, but I don’t dare say that in Geo-Strata. At 
École Polytechnique, I took a class on construction on permafrost. 
I had hoped to do an MS on Arctic soils and construction in the 
Arctic. But MIT’s frozen soil project was just ending. The course 
on permafrost is perhaps the one that I remember best. I liked 
hydraulics very much as an undergraduate. At MIT, my favorites 
were soil behavior and experimental soil mechanics.

Q: So you finished your PhD, then what? How did you 
come to do the work that you’re doing today?

When I got a faculty position at MIT in 1975, I thought I 

would be there for the rest of my life. MIT needed somebody to 
teach the lab course and to run the lab, and I always liked experi-
mental work. I had 10 years working on in situ and laboratory 
testing and soil behavior. I remember a project on the sizing of 
containment areas for dredged material and working on levees 
along the Mississippi River.

In 1972, I was at the conference in Purdue and my advisor, 
Professor Charles C. Ladd, introduced me to many people, 
one being the director of NGI at the time, Dr. Laurits Bjerrum. 
He said, “Have you considered coming to NGI?” I said I had 
to finish my doctorate degree first. He replied, “Finish your 
doctorate degree, and then come.” Many years later, I applied 
for a post-doctorate fellowship. Again, no plans nor agenda. 
For a period of three years I had a position at MIT teaching and 
a research position at NGI. Many opportunities later, I became 
managing director of NGI in 1991!

In 1988 or so, NGI needed someone to concentrate on hazard 
and risk assessment. I had started to work on this topic for the 
French oil company Elf Aquitaine, now Total. Since then, risk as-
sessment and risk management has become one of my specialties. 
Today I work on foundations on land, slope stability, and founda-

…[R]isk assessment and risk management has become one of my specialties… 
The demand for hazard and risk assessment is growing.

Suzanne Lacasse with Ralph Peck
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tions offshore. The demand for hazard and risk assessment is 
growing. If I try to think of which project I liked the best, it is very 
difficult to select, because each of the projects are so special.

Q: It seems like you’ve done a lot of work in many 
different fields. What do you think is the future of 
geotechnical engineering?

I believe that good, high-quality sampling and quality testing 
in the laboratory will continue to be very important. Testing will 
become even more automated and wizards will be developed 
to help the technicians on how to run the tests. I believe that 
the cone penetration test will become even more universal than 
today. The cone will also be developed to measure even more 
parameters than today. I remember a lecture by Professor Arthur 
Casagrande, from Harvard University, where he made a statement 
on the standard penetration test (SPT). He said “I do not believe 
in a test where the result depends on whether the operator had 
a quarrel with his wife the night before, or whether he is having 
spaghetti for lunch!” I thought that Arthur Casagrande made a 
great point back in 1972! It was a lecture that proved very useful.

Q: I’m picturing the “What you had for lunch” 
correction factor table...

I think also that computational modeling will be more preva-
lent. Today, there are numerous different programs and I’m not 
always sure which program is best suited for different situations. 
Computer codes are becoming more of a “black box” than before. 
Code developers have to be conscious that they need to deliver 
a quality product that has been verified and re-verified. Big orga-
nizations like NGI will continue to have their own constitutive 
models and programs to maintain a competitive edge.

Research will continue to be an essential aspect of finding 
improved solutions. But then, research is best not behind closed 
doors, but in a cooperation between academia and industry. One 
aspect that I believe should be given more attention is instrumen-
tation, performance monitoring, and the interpretation of the 
observations. We can learn so much from these, and sometimes, 
the observations just lie in drawers. It is obviously a question of 
economy. Someone has to pay to get the interpretation done.

Twenty years from now, risk assessment and management will 
become compulsory in the civil engineering curriculum, includ-
ing communication skills and insight in how city planners and 
social scientists perceive risk, to give a few provoking examples. 
Industry is asking for this type of expertise and contributions.

Q: You’ve done quite a lot of work internationally 
between MIT and your projects at NGI. Can you talk a 
bit about the challenges of working internationally?

The main challenge when you’re working internationally is 
that the soils are quite different, and the local practices which 
you might not be aware of are well worth studying and per-
haps adopting. On the other hand, the input from your own 
experience usually brings insight in how to solve the problem. 
You already have much diversity in the soil types and practice 
in the U.S. I do not think that the biggest challenge for me was 
getting to know the varying soil conditions or practices. Rather, 
it was getting to know the culture in the different countries. 
Knowing the language opens many doors. Getting used to the 
Norwegian culture was not difficult, it was not too different 
from the culture in northern Canada.

I was endorsed to travel internationally several times in my 
career: the Netherlands, Houston, TX, and Pau, France. I seized 
all these opportunities, and never regretted it. I learned a lot from 
new approaches to solving geo-problems, not being too pushy in 
a new environment, and different types of personnel leadership. 
Many hesitate to accept assignments abroad, especially if they are 
long-term. I could have said no, but then I would have missed all 
the new experiences, new friends, and new projects arising from 
the new contacts. I believe that that experience helped build me 
to what I am, helped create a wider network, provided material 
for papers and new co-authors. One has to refrain from an atti-
tude where it is easier to simply stay at home. Adapting to change 
is perhaps one of the most underrated qualities.

Q: Thank you so much for taking the time to sit and 
talk with us today. Do you have any final words of 
advice for students or young professionals?

I think the more you get involved, the more you learn.
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By James E. Monsees, PhD, PE, F.ASCE, NAE and Timothy P. Smirnoff, PhD, PE, M.ASCE

A Horizontal Tunnel Factory?

No hard hats for workers in early cut-and-cover tunnels. 

T he secret to all tunneling, especially soft ground, is 
to limit the openings or faces to a size that can be 
excavated and supported rapidly. The first tunnel 
known to have been successfully constructed un-

derneath a navigable river, Brunel’s Thames River Tunnel, was 
opened in 1843. Despite the seemingly tight control during 
tunneling, numerous failures occurred, including one in which 
seven men were swept out of the tunnel by flowing ground 
under high water pressure. The tunnel’s 18-year construction 
period resulted in an average advance rate of 4 in./day.

Following the application of compressed air to control 
ground and ground water at the tunnel face, technology has 
advanced to the modern application of pressure face tunnel-
ing machines, such as earth pressure balance (EPB) and slurry 
pressure (SPM) tunnel boring machines. All tunnel spoils 
entering the tunnel boring machine chamber are removed 
either by a screw conveyor (EPB) or slurry pump system (SFM), 
depending on the pressurization system used. A primary pur-
pose of the positive face pressure provided by these machines 
is to control ground loss caused by tunnel excavation. With 
these machines, and continuing development of segmental 
lining, conditioners to improve soil excavation properties and 

its standup times, and improved operating techniques, we will 
continue to minimize soil loss during soft ground tunneling.

Until the 1950’s, tunnels in hard rock were essentially 
excavated by ‘drill and shoot’ rock mining methods. In the 
late 1950’s, the first hard rock tunneling machine in New York 
unsuccessfully attempted to use oil field technology by drilling 
a small hole ahead, setting an anchor in that hole, and pulling 
the larger cutter head into the rock face to grind the rock and 
advance the tunnel. To complete the tunnel, the contractor 
had to resort to the traditional ‘drill and shoot’ rock mining 
method. Tunnels in hard rock were excavated this way until 
disc cutters were introduced around 1960, making mechanized 
tunneling more economical to use. Disc cutters shear out 
chunks of rock rather than grind it, exponentially increasing 
rock excavation efficiency. Using large-diameter disc cutters, 
hard rock tunnels can now be advanced at rates up to 300 ft/day 
in accommodating rock conditions.

The Future

One thing we’ve learned from history is that changes in 
tunneling technology advance at an ever-increasing rate. Over 
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the last decade, this technology advance 
has been driven in the U.S. by the loss 
of useable surface construction options 
in urban areas so that the underground 
appears the only option remaining. 
Today’s requirements for larger tun-
nel spaces has pushed the envelope of 
required boring machine size, machine 
performance, construction safety, in-
creased tolerance control, and logistical 
support. These advancements will be 
coupled with greater automation and 
computer controls to allow the tunnel-
ing machine to perform all functions, 
including ground monitoring both 
ahead of the machine and throughout 
the machine cycle. The development 
of an automated tunnel boring system 
will allow for continuous feedback from 
instrumentation arrays and resulting 
performance adjustments.

Soft ground tunneling is now closely 
approaching the utopian dream of be-
ing fully automated, with the machine 
being able to handle most ground 
conditions. Hybrid machines accom-
modate the most favorable combina-
tion of SFM and EPBM characteristics, 
closing in on the “universal tunnel-
ing machine.” Hard rock tunneling is 
likewise changing dramatically. Twenty 
years ago, a machine that could tunnel 
1,000 ft/day was considered unrealistic, 
yet rates roughly half that have been 
achieved recently. Currently, lasers and 
nuclear-powered machines require too 
much energy to be practical, but with 
changing technology, we can imagine 
a futuristic “contact-free” energy-based 
cutting type of machine that would 
weaken the molecular structure of the 
rock out ahead of the face.

Auto manufacturers routinely use 
pre-programmed robots to select, place, 
and weld car parts in their factories. This 
“robot-populated factory” concept could 
be applied to tunneling. Surely automo-
bile assembly has to be more exacting, 
and critical to success, than installing 
and assembling support elements in 
building a tunnel. With the help of 
cameras and computers, there may be 
no need to have workers in the tunnel, 
giving us Horizontal Tunnel Factories.
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BACK-ANALYSIS IN 
TUNNELING: CURRENT 

STATE AND FUTURE 
ENDEAVORS

By Sotirios Vardakos, PhD, A.M.ASCE and Harald Cordes, Dipl-Ing.

T oday, perhaps more than any other time, one of the 
most important components of underground design 
and construction is the use of appropriate analytical, 
probabilistic, or numerical methods to simulate the 

possible behavior of the ground-structure system. Unfortunately, 
such attempts are only as good as the methods or the models 
used, as well as the values of the assumed input parameters. 
Geological uncertainties make such analyses difficult. Geo-
logical, geophysical, and geotechnical investigations are time 
consuming and expensive, and are carried out extensively only 
for very important projects. Even these are inevitably incomplete 
for tunneling projects. Without adequate and reliable input 
data, predictions from computational models provide very little 
help in the design of geotechnical structures. Often, predicted 
response does not correspond to observed performance.

In the late 1960s, Ralph Peck introduced the Observational 
Method in tunneling, making use of monitoring data dur-
ing construction to assess the adequacy of the safety margins 
employed for the design. At that time, the approach was mostly 
empirical, based on review of case histories in different ground 
conditions. With the advent of powerful numerical analysis 
tools, the operative strength and deformation parameters can be 
“back analyzed” to match the analytical results with the moni-
tored performance.

Typically, back-analysis involves a procedure where differ-
ent parameters and assumptions of a trial problem, which can 
be expressed numerically, are varied so that the analysis results 
match a predicted performance as much as possible. The 
back-analysis process, also known as parameter identification, 
aims at estimating values of input parameters for numerical or 
analytical methods that can be used for prediction of ground 
behavior during future construction stages. When such an 

advanced methodology is realized and applied in the field, 
the engineers and planners of any underground work can 
improve their designs, increase safety, and lower the cost of the 
final construction. This can only be accomplished by initially 
investing in a reliable array of techniques to record and process 
information in real time.

Desired Features

The back-analysis method should accommodate problems 
involving multiple unknowns and non-linear systems. The error 
function is the difference between the monitored and analyti-
cal results. It is chosen considering model non-linearity, the 
various ground types involved, the measurement types, and 
the measurement locations, among other reasons. A proper 
optimization-based back-analysis routine should feature the 
capability to search for multiple parameters in a localized search 
space. For example, it should be capable of searching for elastic, 
shear strength properties or even for the in situ stress regime if 
monitoring data are sufficient.

Another desired behavior of a back-analysis system would be 
the ability to deal with plastic yielding, if it occurs. Experience 
shows that some optimization-based methods that rely on nu-
merical analysis for each step can become entangled in an elastic 
mode. Sometimes, when the model goes into an elastic state, 
small changes in strength properties may result in no change in 
behavior. A proper method should also contain no bias from 
initial or a-priori assumptions. Typically, an initial guess is 
needed, but the ongoing solution process should be indepen-
dent from that initial estimate. Monitoring data heterogeneity is 
also a desired feature. Measurement data from different types of 
sensors should be easily utilized and the back-analysis should 

The back-analysis method should accommodate problems involving 
multiple unknowns and non-linear systems.



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

be able to accommodate instrumentation data from various 
stages of the construction with complete or incomplete records.

Tunneling Instrumentation

Depending on the type, depth, and surrounding ground of a 
tunnel project, various types of instrumentation are available to-
day such as borehole extensometers, surface settlement measure-
ments, survey-based tunnel convergence measurements, lining 
cells, and inclinometers. More specifi cally for segmentally lined 
tunnels excavated by either slurry or Earth Pressure Balance tun-
nel boring machines, additional data such as grouting pressures 
and grout take volumes, support pressure, and cutterhead torque 
are constantly evaluated and the process adjusted to reduce 
ground volume loss. Nevertheless, especially in urban settings, 
the resulting settlements are always a concern and comparisons 
are often made with design predictions.

In general, measurement methods employed in tunnels 
should be able to capture the overall behavior of the surround-
ing ground and not just a few locations. One key premise in 
selecting instrumentation for back-analysis is selection of mea-
surements which are sensitive to the parameters to be identifi ed. 
Instrumentation layout selection is another important factor. 
Instrumentation timing in relation to the construction stage 
is also critical. While this can be better correlated with other 
examples such as retaining-wall-supported excavations, the is-
sue of construction timing and measurement timing becomes 
very diffi cult to capture in a tunneling problem assuming a 2-D 
model is adopted for the back-analysis.

It is often the reality in tunnel constructions that an incom-
plete monitoring history exists where monitoring commences 
only after certain amounts of deformations and stress-relief 

have already occurred in the surrounding ground. This can 
be inevitable in certain cases, mainly in deep tunneling, but 
increases the unknowns of the problem at hand. Relevant 
research shows that these uncertainties due to lack of early 
monitoring data can be incorporated in back-analysis, but it is 
another factor to deal with.

Current Practice

A variety of back-analysis methods exist that can be broadly 
distinguished into two groups. Optimization methods primar-
ily from the fi eld of operations research often lend themselves 
to back-analysis schemes for various geotechnical applications. 
For these methods, the problem is essentially simulated with 
a numerical model and an external optimization program is 
assigned the task of iteratively minimizing a mathematical 
function representing the error between predicted and measured 
performance by continuously adjusting the assumed input 
parameters or the model itself (Figure 1).

This optimization task is generally not easy, and the more 
parameters involved, or as the problem becomes more com-
plex, the more elaborate and complex the analysis becomes. 
This approach has been employed for tunneling and a variety 
of other geotechnical problems such as deep excavations. Vari-
ous procedures exist to control the optimization procedure, 
although global optimization techniques such as dynamic pro-
gramming, branch and bound methods, annealing methods, 
and genetic algorithms are typically more robust than local 
optimization methods.

Figure 2 shows an example of the back-analysis for a shallow 
tunnel using a genetic algorithm from global optimization. The 
example refl ects the case of back-analysis of a shallow TBM tun-

Figure 1.  Back-analysis process fl ow chart.
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nel in soft ground with four design parameters being searched 
for. For this case, a genetic population of 70 possible candidate 
solutions (individuals) was used. The distribution diagram in 
gray color shows the dispersion of design values prior to back-
analysis (randomly distributed values) and the red distribution 
shows how the population of 70 candidates converges to the 
optimal parameters towards the end of the process.

The other broad group of back-analysis techniques has been 
used in conventional geotechnical and tunneling applications 
with particular focus on using measured performance to predict 

future construction behavior. Extensive research has been per-
formed in the use of artificial neural networks (ANN) to build 
an ever-learning system that directly emulates ground behavior 
by correlating a predetermined set of parameters to the mea-
sured performance of the construction, throughout the various 
construction stages. An example of an ANN is shown in Figure 
3, which shows a simple ANN of one layer. This simplified 
schematic demonstrates the mapping relationships between the 
controlling set of parameters pn, such as tunnel depth, ground 
type, ground strength, and support type, as well as the output 
predictors, such as ground or structure displacements.

The key feature of the ANN approach is mapping the rela-
tionships between governing geotechnical or tunneling param-
eters with instrumentation output, and continually training this 
evolving synaptic system with monitoring data, often without 
even employing a numerical analysis program. An ANN can 
emulate the whole tunneling process and be directly coupled 
with the monitoring data, or be coupled with a numerical analy-
sis program and emulate a ground constitutive model.

Problems of Back-Analysis

One of the most frequently discussed challenges of opti-
mization-driven back-analysis techniques is the “uniqueness 

Global optimization typically 
offers a more robust approach with 
a higher probability of locating a 
good overall solution candidate.
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of solution.” This essentially reflects the possibility of having 
more than one solution, using the optimum geotechnical design 
parameters that result in similar behavior of the numerical 
simulation and thus in similar difference between measure-
ments and predictions. The function representing the error 
value may not be easy to depict visually as it may involve many 
parameters, and is highly influenced by the number, location, 
and criticality of the measurements. For example, having just 
one multipoint extensometer measurement and trying to back-
calculate stiffness, strength, and stress parameters would be a 
nearly impossible problem to cope with. This is especially true 
when employing local optimization methods.

Global optimization typically offers a more robust approach 
with a higher probability of locating a good overall solution 
candidate. Local optimization methods can be used for back-
analysis but typically cannot cope with complex problems and 
cannot seek for globally optimal solutions. Neural network so-
lutions offer an alternate perspective to the problem by typically 
avoiding the use of a specific numerical analysis code and in-
stead building a synaptic neural system that correlates behavior, 
such as displacements, with prior instrumentation knowledge 
and can then perform forecasting.

Nevertheless, the personal understanding and interpretation 
of the model to physical equivalence, the modeling skills, and 

the selection of ground behavior models, for example, can create 
a bias in this process which can make the process difficult to 
set objectively. In optimization-driven systems, if the numerical 
model does not emulate the physical model adequately, then 
the back-analysis is unreliable, as it is searching for the answer 
to the wrong question. As with any back-analysis method, it’s 
largely the engineer’s responsibility to apply judgment in the 
analogy between the numerical and the physical model before 
execution of the back-analysis. 

Sensitivity to the controlling parameters is another issue to 
consider. It may be that during the iterative back-analysis pro-
cess, small perturbations of the parameter values lead either to 
no appreciable change in the system’s behavior and the results, 
or, on the other hand, may lead to large changes. A certain nu-
merical precision during each iterative solution may be required 
by the algorithm for the back-analysis to work and there can be 
cases where the solution may be overshadowed by the precision 
limits of the finite element or finite difference program.

Computation time is also of paramount concern. Computa-
tion time can be excessive, depending on many things includ-
ing model size, complexity, excavation staging, or number of 
parameters sought. Especially for tunneling problems, back-
analysis today is largely performed assuming two-dimensional 
conditions. Three-dimensional modeling has its merits, but is 
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typically reserved for special cases or conditions such as tunnel-
shaft intersections. Running an iterative optimization-driven 
back-analysis with a 3-D model would be very expensive from a 
computational standpoint. Engineers most often resort to plane-
strain analysis which brings other complexities to the game, 
including the incorporation of 3-D-equivalence effects such as 
stress relief, internal volume loss, and the relation of timing of 
the instrumentation data to the 3-D-equivalence assumptions.

Limitations – What’s Missing Today?

At best, back-analysis is still trial-and-error based, haphazard, 
and limited to a handful of design parameters. Unfortunately, 

the whole inverse-analysis concept is still confi ned mostly to 
academic research and is not widely adopted by the tunneling 
industry. There is a great amount of exemplary research on the 
subject, but common protocols and directives are lacking. As 
such, the back-analysis concept seems to lack system integration 
that can make it truly useful. If the process becomes disjointed 
and dependent on various pieces of software or hardware, im-
mediately the probability of human error during data trans-
fers increases, solution time increases, and the whole process 
becomes cumbersome, making the engineering community 
reluctant to use it.

Often, cost considerations result in suboptimal or improper 
instrumentation types and arrays. The timing of instrumentation 

Figure 2.  Example of optimization-based back-analysis with a genetic algorithm.
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is of high concern, especially for shallow tunneling in urban 
environments. Being able to capture total magnitudes of various 
measurements early on and initiating the systems prior to the 
actual stress changes due to an excavation, can increase safety 
and limit the unknowns of the back-analysis.

Today the tunneling industry is largely driven by geotechni-
cal baseline data reports performed prior to a project, which 
refl ect most probable or extreme limits of subsurface conditions. 
These provide indispensable information for one-directional 
forward-type analyses, but designers and contractor teams 
should unite efforts to stream the wealth of instrumentation 
information towards predicting, validating, and improving 
designs. Still, the industry is driven by geotechnical parameters. 
There can be a reluctance to utilize inverse modeling methods 
which are not transparent in their use. There is very good exper-
tise in behavior-learning methods such as ANN, but in terms 
of large-scale construction, their utilization may be off limits to 
the community, often due to the lack of direct interfacing with 
actual ground parameters.

Relating this with the Observational Method, there is 
need for a plan to allow modifying the design or construction 
procedure to utilize the fi ndings of the back-analysis. Without 
the advantage of either increased safety or cost savings resulting 
from the fi ndings, the incentives for the owner or contractor to 
adopt this procedure can be very limited.

Outlook

The tunneling industry is on a good path 
for realization that carefully planned instru-
mentation is a worthy investment, not only for 
short-term construction but also for the future. 
There are many lessons to be learned from 
any tunneling project. With today’s advance-
ments, the industry should aim at improving 
the cost/performance ratio of instrumentation. 
There must be an effort to decrease cost and 
variability of results and increase robustness 
and energy effi ciency. Smart materials that 
can be embedded in tunnel lining elements 
such as pressure-sensitive fabrics have already 
started making their debut. It will not be 
long before the industry develops other smart 
instrumentation elements such as smart fi bers 
in shotcrete or concrete. Optical-based systems 
have already been developed and are being de-
ployed in tunneling projects around the world.

The software industry has taken exemplary steps in improv-
ing computational effi ciency. Today, the tunneling engineer 
has the resources to develop computation models to address 
problems that would have been very diffi cult to solve fi ve 
years ago and impossible to solve ten years ago. The missing 
link now is coupling all these resources with instrumentation 
feedback. Currently, there are only a handful of geotechnical 
stress-analysis packages that can be immediately coupled with 
inverse analysis or forward prediction techniques with no in-
put-output lag. In the future, back-analysis methods will have 
the capability to model each fi nite element or difference zone 
comprising a numerical model, each with its own constitutive 
law and set of properties.
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Figure 3.  Simplifi ed mapping of a one-layer ANN for predicting ground response 
due to construction.

There can be a reluctance to utilize 
inverse modeling methods which 
are not transparent in their use.
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Long Tunnels
Are Different
By Jack Raymer, PG, PE, M.ASCE

L ong tunnels are different from other geotechnical 
projects. Long tunnels are miles long and often hun-
dreds of feet deep. Many are giant sewers that lie deep 
beneath large cities. Others are for highways, railroads, 

or water projects through mountains. Today they are constructed 
almost exclusively by tunnel boring machines (TBMs).

Why Are Long Tunnels Different?

Long tunnels are different because the tunnel can only 
advance at the front end, or the heading. The only way to access 
the heading is through the tunnel. If there is a problem in the 
heading, the entire project stops until the problem is resolved. 
Long tunnels are different because the exploratory borings are 
typically hundreds to thousands of feet apart and the condi-
tions at tunnel depth are very different from conditions near the 
surface. As a result, there can be considerable uncertainty about 
the ground conditions between the borings. And fi nally, long 
tunnels are different because the geotechnical risk is very high. 
Geotechnical Baseline Reports (GBRs) are used to manage this 
risk to avoid multimillion-dollar losses.

Work is Through the Heading

In most geotechnical projects, the work is dispersed over a 
large area or long surface corridor. If there is a problem in one 
place, the contractor can manage his resources to maintain the 
overall schedule and avoid a delay. If a contractor is trenching for 
a large sewer pipe and encounters an unexpected ledge of rock, he 
can bring in a specialty crew to drill and blast the rock while mov-

ing his excavators somewhere else to keep working. The unexpect-
ed rock will probably be a differing site condition and cost a little 
more, but the overall schedule of the project will be maintained 
and really big cost overruns will usually be avoided.

In a long tunnel, all the work is through the heading. If there 
is a problem in the heading, the work stops until the problem 
is overcome. If the TBM gets stuck, there is generally no way to 
access other parts of the alignment to keep the project mov-
ing forward while other people free the TBM. The result is that 
delays in the heading often end up delaying the whole project.

Figure 1.  The only way in or out is a single track rail line miles long.
People, equipment, supplies, and cuttings all must use it.

Figure 2.  Heading of a long tunnel. The work area is fully 
occupied by the TBM.
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The heading is fully occupied by 
the TBM. Once in the ground, the 
TBM cannot be removed until it 
reaches the end of the tunnel, except 
at tremendous cost. If the TBM breaks 
down, the job stops until it’s fixed. 
TBMs for long tunnels typically costs 
many millions of dollars and are 
specially designed or prepared for the 
expected conditions. If the TBM is not 
well suited for the ground, the prog-
ress will be slower than expected and 
maintenance costs will be increased, 
sometimes greatly. If the TBM can 
only cut the rock at half the expected 
rate, then the duration and cost of the 
project could double. The contractor 
cannot bring in a bigger TBM if the 
ground is too hard.

Geotechnical Investigations

In foundations, the stress created by the building load dis-
sipates with depth and distance away from the foundation ele-
ment. This, in turn, makes any changes in subsurface conditions 
less and less significant with depth and distance. For example, 
if a heavy building is going to be built on a number of drilled 
shafts, then it’s very reasonable to drill a test boring at the center 
of each drilled shaft to perform in-situ tests and collect samples 
for laboratory tests. Little geologic reasoning is necessary; the 
test results, properly interpreted, generally speak for themselves.

The same logic does not apply to long tunnels. Every foot 
along the length of a long tunnel is just as important as every 
other foot. Every foot of rock has equal opportunity to be easy 
or difficult to cut; every foot of ground has equal opportunity 
to cause problems. But the borings are hundreds to thousands 
of feet apart and constitute a vanishingly small sample of the 
ground. If a bad fault zone that is only 10 ft wide can stop a 
TBM, but the borings are a thousand feet apart, how can one 
consider the borings to be representative of the ground? The 
ground in the borings doesn’t really matter at all – what matters 
is the ground between the borings.

Geotechnical engineers with a lot of experience in founda-
tions must be very careful on this point. The geotechnical logic 
that undergirds exploration programs for foundations is quite 
wrong for long tunnels. It makes no sense simply to test the soil 
or rock in the tunnel envelope and then believe that those tests 
can somehow represent the conditions over the long distances 
between the borings. The geotechnical engineer must first build 
an accurate geologic model of the entire tunnel alignment. 
Then, once the model is developed, construction performance 
can be predicted along every foot of tunnel between the borings.

The geologic model is central to designing tunnels because 
it’s the only way to know the ground conditions between the 
borings. In short, a geological model consists of units and 

zones. The units are the layers or bodies of rock or soil; the 
zones are features that are superimposed on the units, such as 
joint patterns, weathering zones, or fault zones. The goal is to 
map the units and zones at tunnel depth, in plan and profile, 
over the entire alignment between the borings.

Once the units and zones are mapped, then the data from 
laboratory tests and in-situ tests can be applied to the specific 
units and zones, generally on a statistical basis. Wherever the 
tunnel encounters that unit or zone, the test results that belong 
to that unit or zone are the test results that apply to that section 
of the tunnel. Because the geological model is the important 
issue, it really does not matter if the borings are exactly on the 
alignment or not. Actually, it’s often better to have a number of 

Every foot along the 
length of a long tunnel 

is just as important
as every other foot. 

Every foot of rock has 
equal opportunity to be 
easy or difficult to cut; 

every foot of ground has 
equal opportunity to 

cause problems.

Figure 3.  Geologic model of the ground between the borings. Potentially difficult 
conditions circled in red do not appear in the borings but must be inferred from the 
geologic model. 
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borings some distance away from the alignment in order to get a 
more three-dimensional sense of the geology. One might think 
of having a cloud of borings around the tunnel.

The depth of the borings is especially important for three 
reasons. First, units and zones that occur in a boring above and 
below tunnel depth often project into the tunnel in between 
the borings. If the boring is not taken well below the tunnel, 
or if the part of the boring above the tunnel is not tested or 
logged adequately, then those units and zones cannot be pro-
jected into the tunnel between the borings. Second, geologic 
models work best when they are based on large intervals of 
rock and soil. If the intervals are too thin, then serious errors 
can be made in the model, resulting in misunderstanding the 
conditions between the borings.

Third, the depth of a tunnel sometimes moves up or down 
over the course of the design. If the borings only go to the tun-
nel’s depth, and then the tunnel has to be lowered, the entire 
geotechnical investigation can be wasted. As a general rule, 
borings for a long tunnel should always be taken at least 30-50 
ft below the planned invert, depending on the geological condi-
tions and the spacing of the borings. If drilling sites are particu-
larly difficult and far apart, such as in the mountains, then it 
might be very reasonable to take the borings at least 100-200 ft 
deeper than the tunnel.

Managing Risk

GBRs were developed to help allocate and manage the 
enormous geotechnical risks inherent in long tunnel projects. 
GBRs allocate risk by telling the contractor what he is entitled 
to expect about the ground under the terms of the construc-
tion contract. If the actual conditions are found to be different 
than stated in the GBR, the contractor is entitled to compen-

sation from the owner for 
the consequences of those 
differences. GBRs are also be-
ing used on short tunnels and 
other geotechnical projects, 
but the need for them on those 
projects is typically less acute. 
Short tunnels typically involve 
much more uniform ground 
conditions and a much higher 
density of borings, such that 
the uncertainty is much lower. 
Most other geotechnical proj-
ects carry less risk, because all 
of the work does not have to 
go through the heading.

GBRs provide a clear, 
unequivocal statement of the 
ground conditions so that all 
contractors can bid on the 
expectations. A GBR should 
contain none of the ambiguity, 

hedging, and disclaiming that is characteristic of other, more tra-
ditional geotechnical reports. A proper GBR describes the expect-
ed conditions and behavior of the ground, explains the logic of 
those descriptions, and accepts responsibility for them. If ground 
conditions or behavior turn out to be different than described in 
the GBR, the contractor can claim a differing site condition. To 
have standing, the GBR should be explicitly described in the front 
end of the contract, including how it’s to be used by the contrac-
tor and by the owner during both bidding and construction.

There are different opinions about how GBRs should be 
used to manage risk. Some maintain that it’s appropriate to 

The geologic 
model is central 

to designing tunnels 
because it’s the only 

way to know the 
ground conditions 

between the borings.

Figure 4.  Under the TBM. 
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be “conservative” by making exaggerated 
claims about how bad the ground is. This 
practice is dangerous, however, because 
what’s conservative in some situations 
can be overly optimistic in others. For ex-
ample, to be conservative, some engineers 
might want to say the rock-mass strength 
was lower than they actually thought it 
was. This would be conservative with 
respect to stability but could be overly 
optimistic with respect to the TBM’s ability 
to cut through the rock because fractured 
rock generally cuts faster than solid rock.

As a result, the project might avoid 
claims for stability but face even bigger 
claims for slow tunneling. Furthermore, 
the contractor will design the TBM specifi-
cally for the expected conditions. If the 
rock conditions are exaggerated signifi-
cantly, then the contractor is likely to bring 
the wrong equipment to the job. Once 
the wrong TBM is in the ground, there is 
generally nothing anyone can do except 
lose lots of money.

Working as a Team

Long tunnels are all about the ground 
that lies in the long gaps between the 
borings. Successful designs, which lead to 
successful projects, require close coopera-
tion between the geotechnical team and 
the design team from the beginning of 

As a general 
rule, borings for 

a long tunnel 
should always 

be taken at 
least 30-50 
ft below the 

planned invert, 
depending on 
the geological 
conditions and 
the spacing of 
the borings.
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the project to the end. Tunnel projects can easily go off track if 
there is a disconnect between the people doing the design and 
the people doing the explorations. Such disconnects can easily 
occur if the design engineering simply subs out the geotechni-
cal work and awaits the report, without being actively involved 
in the work on a daily basis.

Many traditional geotechnical consultants have little ex-
perience with long tunnel projects, but do most of their work 
in the foundation business. As dictated by their market, they 
generally tend to see borings as standard tests to be performed 
and reported, rather than as scientifi c investigations leading to 
the development of a geologic model. The same can be said for 
many program managers who are used to taking bids for com-
modity tests and do not understand why this approach does 
not work well for long tunnels. If a program manager bids out 

the geotechnical program separately from the design, then he 
can end up creating insurmountable contractual barriers that 
prevent the design engineer from properly understanding the 
ground. The consequences can range from overly conservative 
designs (that sometimes backfi re) to projects that end up two 
or three times over budget.

The best designs – the ones that an effi cient contractor can 
build for a great price – begin with a good geologic model that 
accurately predicts the ground conditions between the borings. 
If the geologic model is good, then the ground behavior can 
be predicted for the entire alignment. If the ground behavior 
is known and properly communicated in the GBR, then the 
contractor can design the right TBM for the tunnel and the work 
will proceed smoothly and effi ciently. If the work goes smoothly 
and the contractor makes money, then everyone is happy.

Jack Raymer, PG, PE, M.ASCE, is senior geologist and engineer with Jacobs Engineering in Norcross, GA. His professional interests include 
long tunnels and groundwater. He has written 10 major GBRs for long tunnels over the past 15 years and has been the geotechnical lead for 
the design and construction of 35 miles of long tunnels, mostly in hard rock. He can be reached at jack.raymer@jacobs.com

Statements and opinions expressed herein are those of the author. Jacobs Engineering Group, Inc. may not be held responsible for any unau-
thorized or unintended use or dissemination of this work.  

AUTHOR

TRACKING YOUR PDHs  
JUST GOT EASIER.

Use ASCE’s myLearning as your personal  
continuing education hub to:
n	 Track your PDHs (even from other providers)
n	 Update, view, and print transcripts of your PDHs/CEUs
n	 Find courses in your specialty
n	 And more
Start your personalized transcript today  
at www.ASCE.org/myLearning.

Learn more about all 101 ASCE benefits at www.ASCE.org/101.   

ASCE 
BENEFIT 

#6

Update, view, and print transcripts of your PDHs/CEUsUpdate, view, and print transcripts of your PDHs/CEUs



MALCOLM DRILLING



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

W ebster’s Dictionary defi nes “risk” as “a situation 
involving exposure to danger,” and “risky” 
as “full of the possibility of danger, failure or 
loss.” Clearly, risk has consequences associated 

with it. These consequences could range from mild to severe 
depending on the circumstances involved. The engineer’s role 
is to fully understand these risks and take appropriate action 
to lessen both the chance of the risks from occurring and the 
impacts of these potential events should they occur.

For many reasons, tunneling is considered a risky form of 
construction. This is primarily due to two basic issues involved 
in the tunneling process. First, tunnels are constructed in a lin-
ear process in which all progress is concentrated at the tunnel 
face or point of excavation. Second, tunneling work is per-
formed in a relatively unknown medium. Should work at the 
face be delayed for any reason, the contractor’s progress will 
be signifi cantly reduced, yet his daily labor and other associ-
ated costs are not reduced accordingly. Such delays could lead 
to signifi cant costs and schedule overruns that may far exceed 
bidding assumptions.

There are generally two parties involved in a tunneling proj-
ect utilizing the standard Design, Bid, Build process. These are 
the owners and their engineers, and the contractors, each having 
their own set of risks and both have some shared risks.

Owner Risks

For the owners and their engineers, major tunneling risks 
fall into a number of distinct categories that include budgetary, 
scheduling, and geotechnical risks, as well as third party impacts 
and their associated risks.

Budget Risks. Because major projects such as tunnels require 
funding and budget development and allocation well in ad-
vance of construction, additional demands that arise put owners 
at risk of not having enough money to complete the project.

Schedule Risks. Meeting the projected schedule also pres-
ents risks from a number of perspectives. These may include 
schedule slippage which could impact costs due to infl ationary 
factors, or in meeting court-ordered directives that might entail 
penalties if specifi ed dates are not adhered to.

Geotechnical Risks. It’s a well-established axiom in the tun-
neling business that “the owner owns the ground.” Given this 
truism, the geotechnical investigation program and its fi ndings 
become a critical issue and present a number of major risks to 
the owner that may impact budgets, schedule, safety, design, 
and construction methodology.

Third Party Impacts and Associated Risks. There are a number 
of third party issues that arise during the design of a tunneling 
project that the owner may not have full control of and accord-

MANAGING RISKS 
ASSOCIATED WITH 

TUNNELING PROJECTS
By Hugh Caspe, PE, and Samer Sadek, PhD, PE, M.ASCE 

Figure 1. Main Beam TBM with its trailing gear. 
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ingly present risks. These items include improvement 
demands, community mitigations, and acquisition of 
permits in a timely manner, among others.

Contractor’s Risks

Contractors also face a number of risks as they 
plan for and perform their work. Though different 
from that of the owner during the design process, 
these risks could also impact the owner.

Cost Risks. Contractors base their bids on what 
they consider to be an achievable tunnel production 
or excavation rate. This estimated production rate 
generally depends on geotechnical conditions docu-
mented by the owner’s engineer’s analysis of what is 
anticipated to occur, such as water inflow conditions. 
For contractors to be competitive, they generally do 
not give themselves much contingency in establishing 
production rates. Effectively, if the contractor encoun-
ters an issue during construction that impacts his abil-
ity to meet the assumed production, there is the likelihood that 
he will encounter cost overruns.

Schedule Risks. Contracts generally have time limitations 
which, if exceeded, require payment of liquidated damages. 
In most cases, the owner closely monitors the contractor’s 
schedule performance, which is an indication of overall 
performance. 

Equipment Risks. The contractor’s choice of equipment to use 
in constructing a tunnel may have a major impact on this per-
formance as it relates to both his cost and schedule. The choice 
of appropriate equipment and its overall performance are items 
that need to be continuously managed to avoid risky delays and 
unexpected costs.

Safety Risks. Safety has always been a major risk factor for 
contractors. In the 1950s, the statistics indicated that on average 
one worker died for each mile of tunnel constructed. With the 
advent of the Occupational Safety and Health Administration 
(OSHA), and with the concerted efforts of contractors, labor 
unions, and workers themselves, this number has been signifi-
cantly reduced, yet there is still the potential that accidents may 
occur. This risk is always present and must be continuously 
managed and monitored.

Risk Management

Experience teaches that risks associated with tunneling proj-
ects can be clearly defined. This definition allows the applica-

tion of various methods to manage potential cost, scheduling, 
and safety impacts. Management of these risks depends on the 
owner’s approach and specifics of the risks themselves. Gener-
ally, allocation or transfer of risk, mitigation of risk, contingency 
planning, insurance, and risk sharing are approaches used by 
owners to manage their risk. 

Allocation or Transfer of Risk. Risk is best managed by the 
party that has the most control of the specific risk. Accordingly, 
during the design process, decisions on appropriate allocation 
of responsibility between the owner and contractor for specific 
risks are recommended by the engineer.

Mitigation of Risk. Specific risks can be mitigated by engi-
neered solutions. As an example, should the anticipated settle-
ment associated with a tunnel’s construction impact an adjacent 
building or structure, designing an underpinning system would 
mitigate the impacts of settlement and the associated risk. Con-
tingencies to offset unknown risks in both cost and schedules 
have been used as a method to offset uncertainties.

Risk Sharing. Risk sharing allows the owner and contractor to 
share the project risks, which encourages a strong geotechnical 
investigation program by the owner, low bids by the contractor, 
and fair resolution of disputes that are common in tunneling.

Insurance. Not all risks can be allocated, transferred, or miti-
gated. For these types of risks, insurance is used to offset these 
potential losses. Owners often insure their projects with some 
form of wrap-up insurance covering all aspects of their project, 
or require specific insurance coverage to be carried by their 

Figure 2. Construction of the Minneapolis-St. Paul Light Rail System for 
the Metropolitan Airport Commission.   

If the contractor encounters an issue during construction that 
impacts his ability to meet the assumed production, there is 

the likelihood that he will encounter cost overruns.
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contractors and engineers. Contractors will carry additional cov-
erage to insure against losses that they might encounter related 
to safety, fire, and other insurable events.

Risk Sharing

In the past, most tunneling contracts tended to shift all 
responsibility onto the contractors. In so doing, there were a 
number of contractual clauses that were draconian in nature, 
including clauses related to geotechnical data, claims process-
ing, and non-specific bidding assumptions. It was the norm to 
present the boring logs and geotechnical data as information 
only, making the contractor responsible for verification of the 
ground conditions and the geotechnical assumptions.

Typically, the claim process made the 
owner the sole decision maker as to whether 
a claim was to be approved. Accordingly, 
should the claim be denied, the contrac-
tor’s sole recourse was to sue the owner. 
Given that the claim could be extensive with 
significant cost, the contractor would need 
to carry that burden for a number of years 
in addition to the cost of litigation, in many 
cases these issues have led to the contrac-
tor filing for bankruptcy even though their 
claim had merit.

Given that there was not a set of specific 
assumptions upon which the contractor 
would develop his bid, each bidder made 
his own set of assumptions. In the end, the 
bidder making the least restrictive assump-
tions generally was the winner in the low-bid 
process. Should there be a contractor’s claim, 
frivolous or not, there was no means to 
establish a baseline against which the claim 

could be judged. Additionally, as the contractor’s bid documents 
were proprietary, they were not available for review in any claim 
process to verify the contractor’s initial assumptions.

Some risk-sharing elements between owners and contractors 
have become standard in the tunneling industry over the last 
number of years. This has taken the form of placing a Differing 
Site Condition (DSC) clause in the contract as well as utiliza-
tion of the Underground Technical Research Council/American 
Society of Civil Engineers (UTRC/ASCE) recommendations.

In the 1960s, the federal government instituted the place-
ment of a DSC clause in all their contracts. In this clause, the 
federal government recognizes that it effectively owns the 
ground in which tunnels are constructed, and should there be 
a difference in that ground from that anticipated, a fair and 
equitable adjustment will be made to reimburse the contractor 
for his associated costs and time created by such conditions. 
Additionally, the contractor can now rely on the geotechnical 
information supplied by the owner as part of the contract docu-
ments in preparing his bid.

The UTRC/ASCE Recommendations represent the culmina-
tion of efforts by owners, contractors, and engineers to address 
the shortcomings in contracting practices associated with past 
tunnel construction. The three-phased approach includes estab-
lishing a Geotechnical Baseline Report (GBR) and Geotechnical 
Data Report (GDR), establishing a Dispute Resolution Board 
(DRB), and holding the contractor bid documents in escrow. 
This approach has been successfully applied on almost all recent 
major tunneling projects.

Geotechnical Baseline Report. In order to develop a uniform 
geotechnical reference upon which all bidders could base their 
cost proposals, a GBR, which becomes part of the contract docu-
ments and can be relied upon by the contractors in developing 
their bids, is prepared by the owner. This report fully describes 
and quantifies the geotechnical characteristics of the ground, 

Figure 3. The Devil’s Slide Tunnel, constructed using sequential excavation. 
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that risks associated 

with tunneling projects 
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This definition allows the 
application of various 
methods to manage 

potential cost, scheduling, 
and safety impacts.



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

information on other tunnels constructed in the general area, 
interpretation of the laboratory and rock/soil testing results, 
anticipated geotechnical issues which impact construction, and 
other major construction issues associated with the tunnel’s ex-
cavation. The GBR is intended to be descriptive, yet also specific 
as to quantities anticipated.

The contractor can either use the information presented in 
the GBR and base his bid directly upon those recommendations 
or make his own assumptions for his bid. In either case, the 
GBR acts as the baseline upon which any future DSC claim will 
be judged. By establishing the geotechnical baseline, and accept-
ing the risks associated with the ground, the contractor’s bidding 
contingency can be lowered, with the owner receiving that ben-
efit with lower bids. Similarly, the owner may also adjust his risk 
level by adjusting the quantities presented in the GBR, with the 
knowledge that as these quantities become more conservative, 
potentially minimizing a DSC claim, the contractor’s bids will 
also reflect that conservativeness.

Geotechnical Data Reports. The UTRC/ASCE also recommends 
that results of the geotechnical investigation program, including 
the boring logs themselves and laboratory or testing program 
results, be placed into a GDR without any interpretation. The 
GDR also becomes part of the contract document to be relied 
upon by the contractor. Any owner interpretation of ground con-
ditions is limited to the GBR.

Dispute Review Board. A DRB is established to expeditiously 

resolve claims that may develop during the course 
of construction and that have not been resolved 
satisfactorily by the contract document’s claim 
resolution process. The DRB is not intended to 
circumvent the contract’s claim process, but rather, 
should the claim resolution process be unsuccessful, 
the DRB can be used to resolve these claims early, 
during construction, as a method to prevent long 
and costly litigation from occurring. Other methods 
such as arbitration or mediation tend to occur late 
in the construction process, or afterwards, and do 
not generally take into consideration the technical 
issues involved in these claims.

DRBs are established under the auspices of the 
contract documents which define their duties and 
responsibilities along with a specific three-party 
agreement between the owner, contractor, and 
board members. Three board members are gener-

ally mutually selected from candidates recommended 
by both sides and must meet certain requirements 

as to their past association and financial involvement with 
the other two parties involved. Candidates must have experi-
ence with tunnel construction and/or engineering and must 
be totally neutral with respect to the issues that may arise as 
their role is not intended as advisors, but rather as adjudicators 
should the occasion arise.

Either party can submit a claim to the board. The DRB 
would receive position papers from both sides, hold a hearing 
allowing both sides to make appropriate presentations, raise 
pertinent questions, and allow each side to respond to the oth-
ers key issues. Lawyers are not permitted to participate but can 
be present. The DRB then deliberates the issues and presents 
its non-binding findings on merit only. Any decision is based 
upon the contract document’s provisions, which are not up for 
interpretation by the board. Either party can ask for reconsidera-
tion. With the board’s findings on merit, the two parties then 
determine the quantum associated with the claim. If one party 
disagrees with the board’s recommendations and decides to 
litigate, the board’s findings are not admissible in that litigation, 
yet, the fact that there was an independent DRB process and 
associated finding, would potentially carry significant weight in 
a judicial decision.

Escrow Bid Documents. Placement of the successful contrac-
tor’s complete set of bid documents in escrow, usually in a 
bank safe deposit vault, permits the contract documents to be 

Figure 4. Excavation in the Minneapolis-St. Paul Light Rail airport 
station, with the bored tunnel’s precast concrete lining being removed.  

Some risk-sharing elements between owners and 
contractors have become standard in the tunneling industry 

over the last number of years.
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reviewed by the DRB should they deem it necessary in the reso-
lution of a dispute. The documents remain the property of the 
contractor, as they may contain proprietary information, and are 
returned to them at the completion of construction.

Applying What’s Been Learned

Including risk-sharing techniques in tunneling contracts are 
generally accepted nationally, yet there are organizations that 
may be either unaware of, hesitant of, or do not see the benefits 
in implementation. It is up to all geoprofessionals to under-
stand both the type of risks involved and the issues associated 
with that risk, and measures taken to mitigate, transfer, allocate, 
or insure them appropriately. Where underlying risk exists and 
cannot be fully disposed of, the risk should be fairly shared 
between the owner and contractor.
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The Business 
of Geotechnics
By Rudolph Bonaparte, PhD, PE, D.GE, NAE, M.ASCE

I 
authored a paper in GSP No. 226 for the Geo-Institute’s 
2012 GeoCongress about the state of the practice on “the 
business of geotechnics.” This article, and the series of 
articles to follow in future Geo-Stratas, present shortened 

discussions of select subject areas covered in the paper. In 
them, I look to share not just my views and lessons learned but 
also the views and lessons learned as presented by others in 
the profession. This article introduces and provides a frame-
work for the subsequent articles.

What Is the Business of Geotechnics?

The business of geotechnics is very broad, as evidenced by 
the range of authors, G-I members, advertisers, and others that 
contribute to Geo-Strata. Table 1, which lists the wide range 
of business sectors that routinely employ geo-professionals, 
shows this breadth even more clearly. Given the extent of these 
sectors, I decided to focus my paper and this series of articles 
on private-sector, U.S.-headquartered businesses that provide 
geotechnical, geoenvironmental, and geological engineering 
and consulting (E&C) services:

1. as their principal service offering (i.e., geoengineering firms),

2. as a significant capability within a large full-service E&C 
firm, or

3. as a business with a range of service offerings falling 
somewhere between 1 and 2 (i.e., multi-service E&C firms).

My rationale for this focus is two-fold. First, private-
sector E&C firms represent the largest type employer for 
geoengineering professionals in the U.S., as reflected by the 
membership of the G-I (Figure 1). Second, this is the topic 
I know best, as for 29 of the past 32 years I have worked in 
private-sector geoengineering firms.

How Many Geoengineers Work in the 
Business?

ASCE has roughly 140,000 members worldwide, with 
just over 100,000 members in its eight Institutes, including 
approximately 11,200 members in the G-I as of May 2013. 
Society and Institute memberships include both U.S. and 
foreign members.

Most, but not all G-I members are civil engineers, and 
of course not all civil engineers belong to ASCE. The U.S. 
Bureau of Labor Statistics (BLS) 2010-2011 Occupational 

Figure 1.  Approximate percentages of 10,750 ASCE Geo-Institute 
members in various employment categories as of June 2011.
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Outlook Handbook estimates that in 2008 there were 278,000 
civil engineers, 54,000 environmental engineers, 8,000 
marine engineers and naval architects, and 7,000 mining and 
geological engineers in the U.S. The American Council of 
Engineering Companies (ACEC), many of whose members are 
civil engineering fi rms, reports that it has 5,000 member fi rms 
representing more than 500,000 employees which include 
engineers and non-engineers alike. These data from ASCE, 

BLS, and ACEC provide indications of the size of the U.S. civil 
engineering industry.

The size of the U.S. geoengineering business sector can 
be estimated by considering the roughly 9,500 U.S.-based 
members of the G-I and increasing that number by the 
ratio of the number of civil engineers (lower estimate) or civil, 
environmental marine, mining, and geological engineers (upper 
estimate) reported by BLS to the membership of ASCE. Using 

Table 1.  Business sectors in U.S. economy routinely employing geoengineers and other geoprofessionals.

Private-sector E&C fi rms represent the largest type employer for 
geoengineering professionals in the U.S.
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this approach, there are approximately 20,000 to 25,000 
geoengineering professionals in the U.S. participating in all 
of the business sectors identified in Table 1. In addition to 
geoengineers, these sectors also employ non-civil engineering 
geo-professionals, engineers, and scientists from other 
disciplines, surveyors, construction managers, technicians, 
and many others.

The number of private-sector geoengineering practitioners 
can be estimated by considering the percentage of G-I 
members that identified private business as their employment 
category in the database reported in Figure 1, 58 percent, and 
multiplying that by the rough estimate of the total number of 
geoengineering professionals in the U.S. Using this approach, 
there are approximately 12,000 to 15,000 geoengineers in U.S. 
private-sector practice. This estimate may be low because it 
excludes any G-I members who did not identify a category in 
the database, which is about 15 percent of the respondents.

A Word About Terminology

I use the term “geoengineer” as a shorthand reference for 
“geotechnical, geoenvironmental, and geological engineers.” I 
use the term “geo-professionals” when referring more broadly 
to technical professionals, including engineers, geologists, 
environmental engineers, environmental scientists, and 
others applying technical disciplines to subsurface, ground-
surface, and ground-surface-connected conditions, structures, 
or formations. The phrase “E&C firm” is shorthand in the 
articles for an engineering and consulting firm that employs 

geoengineers and, more broadly, geo-professionals. The 
phrase “geoengineering firm” will be limited to firms who 
either historically or presently see geoengineering as their 
principal line of business. Other types of E&C firms employing 
geoengineers include full-service and multi-service firms, as 
I have already described. I will examine the characteristics of 
these different types of firms in a future article.

It is interesting, and perhaps alarming, to note how 
over the past few years the word geoengineering has been 
usurped by the global warming/climate change community. 
For example, the U.S. National Research Council defines 
geoengineering as “deliberate, large-scale manipulations of the 
Earth’s environment intended to offset some of the harmful 
consequences of GHG emissions.” This NRC definition of 
geoengineering certainly doesn’t comport with the type of 
geoengineering we all do. A May 2013 Google web search 
revealed that only five of the first 100 search results for 
“geoengineering” relate to geotechnical and geoenvironmental 
engineering. Regardless of this unfortunate usurpation, I will 
continue to use the term geoengineer to mean “geotechnical, 
geoenvironmental, and geological engineers.”

Looking Ahead

Future articles in this series will address:

• Categories and Characteristics of E&C Firms Employing 
Geoengineers

• Strategies for Building and Sustaining a Successful 
E&C Firm

• Good Clients, Good Procurements, and Your Value 
Proposition

• People Matters – Recruiting, Building Careers, and 
Leadership

• What the Future Holds for Geoengineering Firms 
and People

Professional liability and risk management won’t be 
addressed, as they are covered extensively in other venues. The 
same is true of the operation and management of E&C firms 
practicing in the geo-professions.

For experienced practitioners, the business issues I discuss 
may be ones you are dealing with today. For more junior 
practitioners, the articles may help you better understand 
the business sector in which you work and some of the 
opportunities and challenges faced by these businesses and by 
the people that work in them.

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

AUTHOR

There are approximately 
20,000 to 25,000 
geoengineering 

professionals in the U.S.
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T
he island of Java, Indonesia, about seven degrees 
south of the equator, was formed primarily as a result 
of eruptions from a chain of volcanoes that lie in an 
east-west direction along the island. The countryside 

is lush and green, and very fertile. Although only about the 
same size as the state of Mississippi, Java supports a population 
of 135 million. Java is a large producer of rice and is covered 
with steep terraced rice fi elds (Figure 1), some approaching 
40 degrees despite being saturated by a continuous supply of 
irrigation water fl owing from terrace to terrace, which appear to 
be stable despite their steepness and saturation.

Geology and Soil Conditions

Java’s volcanoes are andesitic, which means their eruptions 
involve moderate explosions, but not the catastrophic 
explosions associated with rhyolitic eruptions. Andesitic 
eruptions produce large quantities of ash and generate lahar 
fl ows, or mudfl ows, that travel long distances down the 
mountain slopes. Lava fl ows from andesitic eruptions are 
relatively rare. The hilly and mountainous terrain of Java thus 
consists predominantly of volcanic material, while at lower 
levels the volcanic deposits are mixed with old sedimentary 
formations. Close to the coast, deep normally consolidated 
clays are found.

The volcanic soils are deep reddish brown at low 
elevations, but with increasing height the colour changes from 
red to yellowish-brown, beginning at about 1,000 m above sea 
level. Site investigations show that the natural water content 
in the red clays is not particularly unusual, while that in the 
yellowish brown clays is often astonishingly high. The same 
is true of the soils’ Atterberg limits. Figure 2 shows the two 
volcanic soil groups on the plasticity chart, along with old 
sedimentary soils that underlie the volcanic soils. All three 
groups show a wide range of values with liquid limits almost 
always above 50 percent. The old sedimentary soils plot above 
the A-line while the two volcanic groups lie below it.

According to the plasticity chart, both volcanic soil groups 
classify as high liquid limit silts (MH). Closer examination 
shows this to be a misleading classifi cation as they are not 
typical silts. They do not display quick behaviour when 
vibrated or dilatancy when deformed. According to fi eld 
classifi cation, based on these properties they would be clays of 
high liquid limit (CH). However, their undisturbed behaviour 

The soils below about 1,000 m are classifi ed…as latosols, and their 
predominant clay mineral is halloysite. Those above 1,000 m belong to a 

group known as andosols, which contain the clay mineral allophane.

Volcanic Soils in the
Wet Tropics
By Laurence D. Wesley, PhD, M.ASCE

Figure 1.  Terraced, irrigated rice fi elds.



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

in the field is not that of clays of high plasticity; they are of 
high strength and low compressibility and do not display high 
swell or shrinkage characteristics.

For these soils, and for residual soils generally, the plasticity 
chart is best used as an indicator of soil properties rather than 
a tool for systematic classification. The important parameter 
to focus on is the distance above or below the A-line, not the 
individual values of either liquid limit or plasticity index. 
Residual soils that plot above the A-line tend to be problem 
soils; they have low shear strength and high compressibility 
and are susceptible to excessive swell or shrink as a result of 
moisture content change. Residual soils that plot below the 
A-line display the opposite properties.

The soils below about 1,000 m are classified, according to 
the Indonesian Soil Research Institute, as latosols, and their 
predominant clay mineral is halloysite. Those above 1,000 
m belong to a group known as andosols, which contain the 
clay mineral allophane. The unusual characteristics of the 
soils arise from these very distinctive clay minerals. Allophane 
has the most unusual properties, the most significant being 
very high water content, remarkable stability on hill slopes, 
and irreversible changes on drying. The allophane particles 
themselves are very tiny spheres interwoven with very long 
threads of an associated mineral known as imogolite. These 
unusual characteristics occur because of the distinctive 
properties of its parent material, volcanic ash. Unlike the 
rocks from which most soils are derived, volcanic ash is non-
crystalline, and although allophone was initially thought to 
also be amorphous, it is now known to have a poorly ordered 
crystalline structure.

The weathering sequence in the formation of allophane 
and halloysite involves the leaching out of silica-based 
material and increasing concentrations of iron and aluminium 
compounds, known as sesquioxides, and is believed to be as 
follows:

Volcanic ash allophane halloysite kaolinite  
sesquioxides laterite

The iron concentration in the sesquioxides gives the soil its 
reddish colour; once the soil reaches this stage it is progressing 
to the category of latosol or lateritic soil. The sesquioxides 
act as cementing agents, ultimately forming the granular 
material known as laterite. The climate at higher altitudes in 
Java becomes much cooler and the weathering sequence does 
not appear to progress to the stage where iron compounds are 
sufficiently prevalent to give the soil its reddish colour.

Compression and Consolidation Behaviour

The results of oedometer tests on volcanic soils can be 
surprising compared to more typical sedimentary soils. 
Historically, soil mechanics laboratories in Java followed the 
normal practice of plotting compression versus log-pressure. 
Typically these plots produce two approximately straight 
lines connected by a curve corresponding to the soil’s pre-
consolidation pressure. But tests on the Java red clays produce 
smooth curves of the sort shown in Figure 3 (top left) for 
which well-defined linear sections to the graph are less evident. 
Residual soils, including volcanic soils, are not formed by a 
consolidation process so there is no reason to expect them 
to conform to a pattern of behaviour based on the study of 
sedimentary soils.

The sesquioxides act as
cementing agents, ultimately 
forming the granular material 

known as laterite.

Figure 2.  Indonesian soil groups on the Plasticity Chart.
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There is thus no logical reason to plot the compression 
behaviour of residual soils using a log scale for pressure. 
The graphs for the red clay using a linear scale are shown 
in Figure 3 (top right) where there is no evidence of a pre-
consolidation pressure. The soils become slightly stiffer 
with increasing stress level, although over the stress range of 
interest for foundation design, normally below 300 kPa, the 
graphs are approximately linear.

Figure 3 (bottom left and right) also shows oedometer 
results for tests on volcanic ash samples, plotted using both 
log and linear scales. The behaviour of these soils is much 
more variable than that of red clay, and highlights the 
shortcomings of the conventional e-log p plot. The graphs 
in the log plot conform, more or less, to conventional 
expectations. Each sample appears to exhibit a pre-
consolidation pressure in the vicinity of 300 to 500 kPa. 
However, for the linear graphs, only Sample A shows an 
apparent pre-consolidation pressure. Sample B shows 
approximately linear behaviour, while Sample C shows 
strain-hardening behaviour with a steady increase in stiffness 
with stress level. The pre-consolidation pressure for Sample A 
has nothing to do with consolidation and is better termed a 
yield pressure. The behaviour range illustrated by the e-log p 
plots in Figure 3 is representative of residual soils generally.

The important points with respect to the 1D compression 
behaviour of residual soils are:

1. Their behaviour is routinely misinterpreted because they 
are treated as though they are sedimentary soils with pre-
consolidation pressures. However, the pressures inferred from 
e-log p graphs are not soil properties at all, only a product of 
the way the data are presented.

2. There is no such thing as a virgin consolidation line for 
residual soils because they are not formed by a consolidation 
process. The meaning of the compression index for residual 
soils has not been seriously addressed.

3. The only way to get an accurate picture of the compres-
sion behaviour of residual soils is by using a linear scale for 
pressure.

Performance of Volcanic Ash Soils in 
Engineering Projects

Although soils consisting predominantly of allophane 
and/or halloysite have unusual properties and are sometimes 
called problem soils, they can still perform very well 
in engineering projects. An early example of this is the 
30-m-high Cipanunjang earth dam built in 1927 near the city 
of Bandung in West Java. It consists of volcanic ash with a 
high allophane content and has performed very satisfactorily 
in every respect to this day. Terzaghi gathered data on this 
dam when he was engaged in the design of the Sasamua dam 
being built of similar clay in Kenya in the 1950s. The project 
engineers were puzzled by the unusual properties of the clay 
at Sasamua and enlisted Terzaghi’s assistance to assure them 
of the viability of using the clay.

Dam construction accounts mention some of the 
difficulties encountered in compacting these type soils. This is 
a not an unusual problem with allophane clays because they 
are generally found at high altitudes with very wet climates. In 
addition, their compaction behaviour is quite different from 
normal soils. Their Proctor compaction graphs depend on 
whether or not the soil is dried before testing. 

For example, if they are dried from their natural water 
content no more than is necessary for each compaction test, 
the resulting curve is likely to be very flat and in some cases 
may not show a peak density at all. At their natural water 
content, the soils are likely to become progressively softer with 
increasing compaction effort. These problems can be overcome 
by careful testing of the soil, especially by carrying out field 

Figure 3.  Oedometer test results on volcanic soils.

Although soils
consisting predominantly 

of allophane and/or halloysite 
have unusual properties 

and are sometimes called 
problem soils, they can 
still perform very well in 
engineering projects.
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compaction trials to determine an optimum compactive effort 
and using undrained shear strength and void ratio as control 
parameters rather than water content and dry density.

Many structures have been built on volcanic ash soils. 
Figure 4 shows foundation preparation for extensions to an 
existing power station at the Kamojang geothermal project. 
The foundation is a shallow raft, with site preparation and 
excavation being carried out manually. One great advantage 
of a country like Indonesia is its ready supply of cheap labour. 
In these sensitive volcanic soils, manual excavation does not 
disturb the soil and weaken it, as would be the case if the 
excavation was carried out with heavy mechanical diggers and 
compaction equipment. The raft foundation has performed 
very satisfactorily in every way, as expected. It has not shown 
any sign of bearing capacity failure or excessive settlement.

Insights on the Behaviour of Residual Soils

Terzaghi once said:

“…as soon as we pass from steel and concrete to earth, the 
omnipotence of theory ceases to exist. In the first place, the earth 
in its natural state is never uniform. Second, its properties are too 
complicated for rigorous theoretical treatment. Finally, even an 
approximate mathematical solution of some of the most common 
problems is extremely difficult (Terzaghi, 1936).”

If this is true of sedimentary soils, then it’s even more true 
of residual soils simply because they are more heterogeneous. 
Geotechnical engineers should be very aware of this warning 
when undertaking projects involving residual soils.

Perhaps the most important point for geotechnical 
engineers to appreciate is that behaviour patterns or concepts 
associated with the formation of sedimentary soils may not be 
valid for residual soils. Thus the e-log p graph may need to be 
put aside in favour of a linear plot. For settlement estimates, 
the linear parameter mv is much more appropriate than the 
log parameters. Empirical correlations derived from the study 
of sedimentary soils should be regarded with considerable 
suspicion if they are applied to residual soils, especially 
those of volcanic origin containing the unusual clay minerals 
halloysite and allophane.

Despite these differences, residual 
soils should not be thought of as a 
strange soils group with properties 
all their own. Fundamental concepts, 
such as the principle of effective stress, 
the Mohr Coulomb failure criteria, 
and seepage laws are all just as valid 
for residual soils as for sedimentary 
soils. Moreover, replotting the results 
of oedometer tests on soils using a 
linear scale shows that the log plot 
routinely may result in erroneous 
interpretations of their behaviour. Pre-
consolidation pressures are inferred and 
over-consolidation ratios are calculated, 
which are not soil properties but rather 
are the products of plotting the test 
results on a semi-log scale graph.

One leading figure in the soil 
mechanics world, Professor Nilmar 
Janbu of Norway, advocated the 
abandonment of the log scale for several 
decades based on his experience with 
sedimentary soils. As he stated: “…it 
remains a mystery why the international 

profession still uses the awkward e-log p plots, and the 
incomplete and useless coefficient Cc which is not even 
determined from the measured data, but from a constructed 
line outside the measurements…”. If teachers of soil mechanics 
and practicing geotechnical engineers always plotted the results 
of oedometer tests using both linear and log scales, the use of 
the latter would be abandoned very quickly, except possibly for 
soft normally consolidated clays.

Laurence (Laurie) Wesley, PhD, M.ASCE, is a semi-retired geotechnical engineer with extensive experience with residual soils who has 
spent most of his career working for the Indonesian and New Zealand governments and an Auckland-based consulting company. From the 
age of 50, he lectured at the University of Auckland. He can be reached at lauriewesley36@gmail.com

AUTHOR

Figure 4.  Construction of a raft foundation for a geothermal power station.
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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; Howard Thomas, P.Eng., PE, F.ASCE,
CH2M Hill Canada Ltd; 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

What The OMC is Working On

Geo-Strata Article Series

The OMC has 
facilitated the 
development of 
fi ve Geo-Strata 
articles focusing 
on “the business 
of geotechnics” au-
thored by Rudolph 
Bonaparte, PhD, PE, 

D.GE, NAE, M.ASCE, president and CEO 
of Geosyntec Consultants, Inc. We hope 
you fi nd Rudy's fi rst article, "The Business 
of Geotechnics" on page 36 of this issue, 
interesting. Watch for his article on "Cat-
egories and Characteristics of E&C Firms 
Employing Geoengineers" in the Novem-
ber/December 2013 issue. 

OMC Examines Needs of its 
Members

The OMC met in Denver on July 25-
26, 2013 in conjunction with the Local 
Involvement Committee to determine 
the most relevant methods for delivering 
the best of Geo-Congress content to local 
area executives and members (within 250 
miles of their offi ce) who do not attend the 
annual meeting. This was a direct result of 
ideas expressed during the OMC Executive 
Workshop in San Diego this March.

Some of the ideas discussed included 
hosting regional G-I conferences or small-
er specialty conferences to allow attendees 
to drive to the meetings, thus reducing 
costs and time away from the offi ce, and 

having the OMC to bring added value to 
existing regional chapter conferences.

Due to the success of the March OMC 
Executive Workshop, the OMC opted to 
host an OM Executive Dinner preceding 
next year’s OM/Student Career Fair in 
Atlanta, GA. The purpose of the dinner is 
to further expand discussions of added 
value to OM membership.

The OMC also selected a short list of 
viable OMC candidates to fi ll the one 
open spot on the Council for the period 
beginning in March 2014.

The OMC leaders stated that they 
believed that more "elbow rubbing" 
and exchange of ideas opportunities be 
added to the Congress program. Though 
leadership training is important, they 
did not feel that the Congress was the 
place to do it. 

Free Publicity for Your
Organization

Did you know that one of your OM 
benefi ts is the publicizing of your com-
pany’s non-sales-related information in 
these pages of Geo-Strata? Send award 
news, new staff member notices, com-
pany project news, upcoming meetings, 
etc., plus high-resolution photos (300 
dpi or more) to lbayer@asce.org. 

Things You Should Know as an OM

1. Let the G-I know about your recent 
Facebook and Twitter business posts so 
we can help you publicize your informa-
tion. “Like” us on the G-I Facebook page 
at facebook.com/GeoInstitute and follow us 
on Twitter at twitter.com/GeoInstitute.

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  

Gannett Fleming, Inc.   

Geocon Incorporated

GeoEngineers, Inc. 

Geokon, Inc.  

Geopier Foundation Company 

Geo-Solutions, Inc. 

Geosyntec Consultants  

Geotechnology, Inc.

Golder Associates Inc 

GRL Engineers, Inc.

Haley & Aldrich, Inc. 

Hayward Baker Inc.  

Insulfoam

Jafec USA, Inc. 

Kleinfelder, Inc.  

Rudy Bonaparte
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2. OMs receive a 5 percent discount 
for advertising in Geo-Strata magazine. 
Be sure to mention this to your adver-
tising representative.

3. Each year during the annual Geo-
Congress, the OMC hosts its OM Career 
Fair/Reception. Two OM members 
from each OM fi rm are invited to par-
ticipate along with 45-50 students who 
are carefully chosen by the OMC. Forty 
percent of OM annual dues directly 
fund participation of the students and 
the reception.

4. Is your company’s logo posted 
on the G-I website at www.asce.org/geo/
About-Geo Institute/Organizational-Mem-
bers/Organizational-Members-of-the-Geo-
Institute/? If not, send your logo in a png, 
jpg, of gif format to lbayer@asce.org. 

5. Maximize your professional com-
mitment to the Geo-Institute by display-
ing the G-I logo on your website and on 
printed materials. Request a logo and 
preferred format at lbayer@asce.org.

6. Exhibiting at a trade show? 
Contact lbayer@asce.org to receive your 
G-I Organizational Member placard to 
display at your booth.

Organizational Members:
Make Sure We are Following You
The G-I not only follows its Organiza-
tional Members on Twitter, but retweets 
news and lists it at @GeoInstitute/
GIOrgMembers. We also follow OMs 
who are on Facebook. E-mail us at
ecuscino@asce.org when you join Face-
book and Twitter so we can follow you 
and add your name to our list.

Bentley Announces Its Map 
Mobile App 
Bentley Systems, Inc, the leading com-
pany dedicated to providing compre-

hensive software solutions for sustain-
ing infrastructure, recently announced 
Bentley Map Mobile which empowers 
users to view and act upon Bentley 
Map geospatial information through 
mobile devices.

Infrastructure professionals can 
now readily share geospatial data with 
non-GIS specialists in the fi eld, includ-
ing installation and maintenance teams, 
construction and engineering techni-
cians, and inspectors. The enhanced 
information mobility provides special-
ists with continuous, real-time access 
to up-to-date geospatial information 
about the landbase; utility, telecommu-
nications, and transportation networks; 
and other spatially managed infrastruc-
ture that they support in the fi eld. The 
fi rst release of Bentley Map Mobile runs 
on Android-based devices.

Bentley also recently posted the 
interesting video “Infrastructure Asset 
Management: Roadmap to Operational 
Excellence” on YouTube at www.youtube.
com/watch?v=-3mSqmtVvGg. Watch as 
Bentley Solutions Executive Mark Biagi 
discusses this relevant topic.

Terracon and New England 
EnviroStrategies Join Forces to 
Expand Environmental Services

Terracon Consultants, Inc. acquired 
New England EnviroStrategies, Inc., 
based in Concord, NH on July 28, 
2013. Founded in 2007, New England 
EnviroStrategies provides environ-
mental consulting and water resources 
services. Client sectors include legal, 
institutional, industrial, commercial, 
municipal, and nonprofi ts.

“New England EnviroStrategies has 
an excellent regional reputation, and 
we are excited to have them become a 
part of Terracon,” said David Gaboury, 
PE, M.ASCE, president and CEO of Ter-
racon. “The depth of their experience 
in New England and our national re-
sources will bring great value to clients.”

Terracon will retain all of New Eng-
land EnviroStrategies’ employees, who 
will be based in Terracon’s Manchester, 
NH offi ce to expand environmental 
services throughout the northeast.

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  

Terracon, Inc.  

Terra Insurance Company

Tolunay-Wong Engineers, Inc. 

TTL, Inc. 

URS Corporation

ZETAS Zemin Teknolojisi A.S.

G-I Organizational 
Member News
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CATCH UP ON G-I’S NEWEST VIDEOS

Take a few minutes to view an 
Organizational Member’s video, 
or one that’s been thoughtfully 
selected by the Geo-Institute 
at http://www.youtube.com/user/
GeoInstituteofASCE.  

Got a video to share with us that’s 
already posted on YouTube? Send 
us the link so we can add it to our 
YouTube page. Or, send us your 
video for posting. Send to 
geo-institute@asce.org.  
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Terracon Receives MSPE 
Presidential Award 

Terracon received the Presidential 
Award presented by the Missouri Society 
of Professional Engineers (MSPE) at 
the MSPE Annual Conference held at 
Chateau on the Lake in Branson, MO, 
on June 17, 2013.

The Award recognizes the profes-
sionalism and expertise of Terracon’s 
Facilities Group for their pro bono 
property condition assessment of the 
MSPE Education Foundation building 
in Jefferson City, MO. Terracon’s report 
provided a critical tool for long-range 
planning of the Foundation’s building, 
which is their largest asset.

MSPE is an individual member 
association that protects the public 
health, safety, and welfare by promot-
ing and defending the engineering 
profession. MSPE’s offi ces are located 
in Jefferson, MO.

AECOM Awarded Project 
Management Contract for 
Redevelopment of Hong Kong 
Hospital
AECOM Technology Corporation, 
recently announced today that it has 
been awarded a project management 
contract for the redevelopment of the 
Kwong Wah Hospital, one of the ma-
jor acute care hospitals in the Hong 
Kong Hospital Authority’s Kowloon 
West Cluster. 

The redevelopment plan aims to 
expand the capacity of the hospital 
to meet the increasing demand for 
health care services in the Kowloon 
West Cluster. 

The contract follows AECOM be-
ing awarded similar work on the ex-
pansion project for the nearby United 
Christian Hospital during 2012. 

“We are proud to win our second 
major health care project from the 
Hong Kong Hospital Authority within 
the last year,” said John M. Dionisio, 
AECOM chairman and chief executive 
offi cer. “This assignment clearly dem-
onstrates AECOM’s strength within 

the health care sector, refl ecting our 
innovative work in this area.” 

AECOM will also represent the 
Hospital Authority as the manager of 
other design consultants throughout 
the Kwong Wah Hospital redevelop-
ment’s project period, as well as the 
resident site staff throughout construc-
tion. The redevelopment is scheduled 
for completion during 2022.

Densi� cation, Inc. 
Take a look at Densifi cation, Inc.’s 
aerial photo of the job the fi rm just 
completed in Cincinnati at pic.twitter.
com/l5wkdMbxQR.

Gannett Fleming Releases 
the 2012 Reengineering 
Sustainability Report 

Gannett Fleming met its 2012 goals to 
reduce energy use, water use, and solid 
waste at its corporate headquarters in 

Two of the Improvements at Inspiration Point Overlook. (photo credits: City of Bellingham).
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Harrisburg, PA in 2011 – a year early. 
Through ongoing efforts to reuse, reduce, 
and recycle, Gannett Fleming further 
exceeded the goals in 2012. The report, 

“Reengineering Sustainability,” includes 
stories and metrics on how the fi rm 
surpassed its three-year sustainability 
goals. It also captures how the fi rm has 
taken its sustainability program above 
and beyond to the point of needing to 

“reengineer” the successful program. 
The report also highlights other as-

pects of the fi rm’s commitment to social 
responsibility, which includes health and 
wellness, safety, continuous education, 
training, sustainable accreditations, and 
community service, and it debuts the 
fi rm’s 2014 corporate sustainability goals. 
The corporate sustainability report can 
be viewed at: www.gannettfl eming.com/
corporatesustainability.htm.

A section of the report profi les 
projects that incorporate sustainable 
attributes – including a wastewater treat-
ment plant that reuses biogas to satisfy 
a portion of its power requirements – to 
demonstrate how Gannett Fleming has 
responded to its clients’ challenges with 
fresh-thinking and sustainable solutions. 

Geo-Engineers Provides 
Services to Award-Winning 
Project
The U.S. Department of Transporta-
tion’s Federal Highway Administration 
awarded the City of Bellingham, WA 
a 2012 Exemplary Human Environment 
Initiative Award for the Inspiration 
Point Overlook reconstruction which 
was completed in 2011. GeoEngineers 
provided geotechnical engineering and 
a geohazards assessment for this project, 
which is located at Woodstock Farm 
Park along Chuckanut Drive (SR11) 
near Bellingham, WA. 

The Federal Highway Administra-
tion gives out these awards annually to 
recognize transportation projects that 
either create or improve conditions for 
human activities while protecting the 
natural environment. Inspiration Point 
was one of 13 transportation projects 
in the U.S. to be recognized, and one of 
only fi ve in the category of “Enhancing 
the Environment for Human Activities.”

The agency presented the award on 
June 3, 2013, at the Bellingham City 
Council Chambers to Mayor Kelli Lin-
ville, City Landscape Architect Jonathan 
Schilk, and project team members from 
GeoEngineers, Reichardt & Ebe and 
Larry Steele & Associates, Inc.

The reconstruction consisted of 
three components, including:

• design and construction of an im-
proved access driveway and parking areas,

• design and construction of con-
necting a historic walkway and trail with 
retaining walls, and,

• improvements to the existing 
historic highway viewpoint.

Woodstock Farm is a country home 
estate built in the early 20th century on 
scenic Chuckanut Drive. The City of Bell-
ingham purchased the 16-acre Wood-
stock Farm in 2004. Prior to the 2011 
restoration project, the park was only 
accessible to pedestrians and cyclists.

For information: www.fhwa.dot.gov/
environment/ehei/awards/2012/washing-
ton_insp.cfm

Geo-Solutions Acquires Geo-Con
Geo-Solutions Inc., with its special-
ized applications to soil and groundwa-
ter problems, has recently completed 
a merger with their largest competitor, 
Geo-Con, making them the largest 
provider of non-structural barrier walls 
and the in-situ stabilization of con-
taminated soils in the environmental 
industry. The merger has essentially 
doubled the company’s resources. Both 
companies are expected to be fully in-
tegrated within the next several months.

Geotechnology’s Strohmeyer 
Reports on Kansas Sinkhole 
Jeremy Strohmeyer, P.G., a geophysicist 
in Geotechnology’s Overland Park, KS 
offi ce was interviewed by KSHB, 41 
Action News in Kansas City about the 
sinkhole that developed in Western 
Kansas over the fi rst weekend in August.

Strohmeyer talked about the giant sink-
hole that could measure up to 200 ft wide 
by approximately 90 ft deep in western 
Kansas and discussed that new technol-

ogy can see the signs of a phenomenon 
like this before it happens.

“The one that helped out the most 
was the ground penetrating radar where 
we just send a pulse of radar into the 
ground and it refl ects back up off of 
different materials down there," Stroh-
meyer said. That technique helped him 
map a sinkhole under the runway at the 
Charles B. Wheeler Airport. Although 
the sinkhole in Kansas is thought to 
have been naturally caused, Strohmeyer 
says a lot are man-induced.

Learn more: www.kshb.com/dpp/news/
region_kansas/new-technology-could-map-
signs-of-sinkholes#ixzz2bU7WyK9Z

Golder O�  ce Wins Waste 
Prevention and Recycling Award

Golder's Redmond, WA offi ce was select-
ed for a Best Workplace for Waste Preven-
tion and Recycling award. The offi ce was 
recognized for its waste reduction efforts, 
and for fostering a creative culture of sus-

A large sinkhole discovered in a Kansas 
pasture. 
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tainability, recycling, paper-use reduction, 
composting, and other "green" initiatives. 
The award is sponsored by King County, 
WA, and is given each spring to busi-
nesses within the county. 

The Redmond offi ce has 175 em-
ployees, many of whom are involved in 
sustainable transportation methods such 
as carpooling, vanpooling, biking, and 
telecommuting. These methods are widely 
accepted and provide fl exibility for com-
muters, reduce vehicle use, and open up 
parking spaces in high-demand areas. 

Hayward Baker Names 
Robert Carnevale Business 
Development Manager 

Hayward Baker 
Inc. recently 
announced that 
Robert A. Car-
nevale, A.M.ASCE, 
joined the 
company as 
business develop-

ment manager at the company’s regional 
offi ce located in Metro Seattle, WA. 

Carnevale is responsible for forg-
ing and maintaining business rela-
tionships with owners, developers, 
engineers, prime contractors, suppliers, 

and others involved in projects that 
require sophisticated ground modifi -
cation and geotechnical services. His 
primary territory includes Washington, 
Oregon, Idaho, Alaska, Alberta, and 
British Columbia.

Carnevale has been involved in the 
contracting industry in the western U.S. 
since the 1990’s. He began his career 
as a geotechnical consulting engineer 
after earning his bachelor’s and master’s 
degrees in civil engineering from Rens-
selaer Polytechnic Institute in Troy, NY. 

Prior to joining Hayward Baker, 
Carnevale held business development, 
contracts and risk management posi-
tions at DBM Contractors, Inc. He also 
worked as an estimator and project 
manager at Malcolm Drilling Company, 
Inc., and before that as a staff engineer 
at Geotechnical Resources, Inc.

Stantec Helps TVA Achieve Key 
Milestone in Coal Ash Spill

Stantec has helped the Tennessee 
Valley Authority (TVA) achieve a key 
milestone in its $1.2 billion response to 
the coal ash spill at its power plant in 
Kingston, TN. The 2008 failure released 
5.4 million cubic yards of coal ash sludge 
into the Emory River and adjacent areas.

Built within the same footprint as 
the failed dredge cell, a new 240-acre 
ash landfi ll is now being capped. The 
landfi ll is surrounded by a two-mile-
long retaining structure, a perimeter grid 
of 70-ft-deep walls that are tied into 
bedrock, and will permanently hold 12 
million cubic yards of coal ash. 

The retaining structure was built 
using cement-bentonite slurry methods, 
and is one of the largest structures of 
this type ever constructed in the US. The 
ash landfi ll was designed by Stantec to 
survive a 2,500-year earthquake, which 
is expected to liquefy the saturated 
ash in the bottom of the cell and the 
underlying alluvial sands. In addition 
to dynamic analyses, three-dimensional 
numerical modeling was used to check 
the seismic performance of the contain-
ment structure.

Stantec Opens O�  ce in 
Chattanooga, Names Jon 
Sparkman O�  ce Leader

Stantec opened 
a new offi ce in 
Warehouse Row 
in Chattanooga, 
TN and named 
area resident and 
civil engineer Jon 
Sparkman, PE, as 
principal and of-
fi ce leader. 

Over the course of a 20-year engi-
neering career in the area, Sparkman 
has been involved with the design 
and delivery of a diverse range of civil 
engineering projects related to water, 
wastewater, transportation, solid waste, 
dams, and levees.

“We will provide our full range of 
engineering and environmental services 
to the local community, businesses and 
industry, while building on strong cur-
rent relationships with clients such as the 
Tennessee Valley Authority,” says Spark-
man. In addition, Chattanooga will be 
an important hub for the fi rm’s work in 
eastern Tennessee and northern Georgia. 

The new offi ce will augment 
Stantec’s current presence in Nashville, 

Jon Sparkman

Perimeter containment structure around Kingston Ash Landfill.
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TN, Lexington and Louisville, KY, and 
Atlanta, GA. The new offi ce location is:

Warehouse Row North, 
1110 Market Street, Suite 214A
Chattanooga, TN 37402-2863
Tel: 423-800-5350

Kleinfelder Experts to Present 
at 2013 IACGE International 
Conference
The International Association of Chi-
nese Geotechnical Engineers (IACGE) 
has asked Kleinfelder’s Hua Liu, PhD, 
PE and Endi Zhai, PhD, PE, GE, 
M.ASCE, to present at the prestigious 
2nd IACGE International Conference 
on Geotechnical and Earthquake Engi-
neering in Chengdu, China in Octo-
ber. The theme of the conference will 
be “Challenges and Recent Advances 
in Geotechnical and Seismic Research 
and Practice.” The Geo-Institute is a 
co-sponsor of the conference.

Their paper, “Evaluation of Pile 
Foundations Subjected to Liquefaction 
Induced Lateral Spreading,” discusses 
pile foundation loading and deforma-
tion due to liquefaction during an 
earthquake. Liquefaction occurs when 
saturated soils act like liquids, tend-
ing to cause downdrag and/or lateral 
spreading loading on pile foundations 
and consequently damage the structure.

Schnabel Makes "Best Firm to 
Work For" List 
Schnabel has been ranked 13th on the 

"Best Civil Engineering Firms to Work 
For" list by Zweig White. The criteria 
used to make the selection included 
culture, benefi ts, compensation, per-
formance/recognition, recruiting and 
employee retention, and professional 
development, as well as an employee 
satisfaction survey.

Schnabel’s CEO Gordon M. Matheson, 
PhD, PE, PG, M.ASCE, stated, “Schnabel’s 
management team and employees are 
honored by this achievement. We are com-
mitted to creating an inviting workplace to 
attract and retain quality employees.”

SME Engineers Help Secure U.S. 
EPA Brown� eld Grant
Soil and Materials Engineers, Inc. 
(SME) announced that it prepared the 
successful grant applications for seven 
communities and community groups in 
the Midwest which were awarded 2013 
U.S. Environmental Protection Agency 
(EPA) Brownfi eld Redevelopment Grants. 
The announcement was made by SME 
Vice President and Director of Environ-
mental Services Dan Cassidy, CPG.

“SME would like to congratulate each of 
the grant winners,” said Cassidy. “The grants 
are catalysts for making brownfi eld redevel-
opment happen in these communities, and 
we are pleased to help each of them get one 
step closer to their redevelopment goals. In 
many cases, these brownfi eld grant funds 
are the economic development tools that 
mean the difference in attracting developers 
to brownfi eld sites, and in getting redevel-
opment projects to move forward.”

EPA's Brownfi elds Grant Program pro-
vides funding to states, communities, and 
non-profi t agencies for brownfi elds assess-
ment, cleanup, revolving loan funds (RLF), 
planning, and job training. The EPA also 
additional provides direct support to states 
and specifi c sites through the Technical As-
sistance, Targeted Brownfi elds Assessment, 
and Emergency Removal programs.

 The Midwest communities and com-
munity organizations that SME assisted 
in successfully securing the 2013 EPA 
grant funds represent 40% of the EPA 
Brownfi elds Grants awarded in Indiana, 
Michigan, and Ohio in 2013. Over the 
past ten years, SME has prepared success-
ful applications for over $38 million in 
U.S. EPA brownfi eld grants and managed 
the subsequent brownfi eld programs for 
over 45 communities, coalitions, and state 
agencies in the Midwest.

TenCate Grass Synthetic Turf in 
Landscaping Project in Riyadh
In March 2013, the largest synthetic grass 
landscaping project in the world was 
realized not far from King Khaled Inter-
national Airport in Riyadh, Saudi Arabia. 
This two-tone landscape with a surface 

area of 160.000m2 is based on Hatko 
40mm landscaping grass made by mono-
fi lament yarns of TenCate Thiolon bv. 

Hatko Sports Technologies has been 
chosen as the supplier and installer 
by Arriyadh Development Authority 
(ADA). The project in Riyadh took only 
150 days, from delivery to installation. 
Hatko Sports Technologies has used 
TenCate yarns for a long time. Over the 
past years, the two have carried out vari-
ous projects together.

URS Awarded Global 
Contingency Construction 
Services Contract 
URS Corporation was awarded an 
indefi nite-delivery/indefi nite-quantity, 
multiple award contract by the Naval Fa-
cilities Engineering Command, Atlantic 
to execute global contingency construc-
tion projects worldwide.

Under the terms of the contract, URS 
can compete for or be awarded task orders 
by the U.S. Navy on behalf of the De-
partment of Defense, and other federal 
agencies when authorized, for construction 
and engineering services related to natural 
disasters, humanitarian assistance, confl ict, 
or other projects with similar characteristics. 
In conjunction with construction efforts, 
URS may also be asked to provide initial 
base operating support services incidental 
to construction under specifi c task orders.

URS Infrastructure & Environment 
President Gary V. Jandegian said, “URS has 
a long history of supporting the military on 
major engineering and construction projects 
around the world. We are proud to have 
been selected for this assignment and to 
continue to play a role in the Navy’s contin-
gency construction mission requirements.”

Largest synthetic grass landscaping project in 
the word.
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Mr. Feroz received his 
bachelor of civil 
engineering degree 
from the University 

of Peshawar, (University) Pakistan 
in 1964 and received the President 
of Pakistan Cash Award and a gold 
medal for graduating with the high-
est grades in the graduating class. 

He was then employed by the 
University where he taught soil me-

chanics and structural engineering undergraduate courses for a 
year. He was also awarded a Fulbright Scholarship and a graduate 
research assistantship to pursue his graduate studies at the Cali-
fornia Institute of Technology, Pasadena, CA. There he carried out 
laboratory research on behavior of saturated granular soils under 
dynamic loads under the guidance of professor Ronald Scott.

He received his masters degree in civil engineering in June, 
1966 and then had practical training in soil investigations 
with the consulting firm of LeRoy Crandall and Associates in 
Los Angeles while taking extension classes at UCLA. As per the 
requirements of a Fulbright Scholarship, he returned to his 
country, continued his teaching career at the University, and 
worked as a consultant on dams for hydro projects until 1970. 
During the later part of 1970, LeRoy Crandall and Associates 
sponsored him to return to Los Angeles to work as a project 
engineer for geotechnical investigations. His most exciting 
projects included Disneyland, several high-rise towers in 
downtown Los Angeles, and developments along the Avenue 
of the Stars in Century City.

He was hired by Bechtel in 1973 as a senior geotechnical 
engineer to work on several nuclear and fossil-fueled power 
plants, refineries, offshore platforms, and mega-billion-dollar 
infrastructure developments within the U.S. and projects 
worldwide. His career with Bechtel spans rainforests of Kali-
mantan in Indonesia, oil fields of Peru, projects in the Andes 
Mountains, and the pipeline in frigid Alaska to the develop-
ment of Jubail Industrial City in the burning deserts of Saudi 
Arabia. He later joined Jacobs Engineering and Parsons to 
work on several water and wastewater conveyance tunnels and 
transit tunnel projects. The most recent assignment has been 
as the design quality assurance on the SR-99 tunnel project 
(Alaskan Way Viaduct Replacement) in Seattle, WA.

Where was most of your childhood spent? What was 
it like for you growing up there?

I come from a family of seven siblings. I was born after 
four girls, a pride for the family. My dad was a high school 
teacher and my mom a homemaker raising seven kids, who 

all completed post graduate degrees. Most of my childhood 
was spent away from home in a boarding school run by Mill 
Hill priests in the town of Abbottabad, Pakistan. I managed 
to graduate Junior Cambridge, and from there, continued my 
education closer to home at Peshawar University. 

What was the most exciting project you worked on?
The most exciting tunnel project was the water conveyance 

tunnel under Lake Mead in Las Vegas, NV.

What is your message to professional engineers out 
there regarding specialty certification that you feel 
that they should know or be aware of? 

I encourage specialty certifications, as it is essential to dem-
onstrate that you, and only you, have the special credentials to 
provide those services. 

Why are you certified as a D.GE and what made 
you choose to become a Diplomate in the Academy?

I believe my D.GE certification conveys the message to 
the general public that this certification carries the emblem 
of an engineer experienced in that area. If I may compare it 
to the medical field, a general physician is a doctor, but not a 
cardiologist or an orthopedic surgeon. Similarly, a D.GE is a 
specialist in his/her field.

How do you feel about the state of civil engineering 
and the profession as it is today? 

Civil engineering is in a state of continuing development. 
As witnessed by the developments in the last five decades, en-
gineers have become more cognizant of better methods of 
engineering analyses and design. The risks inherent in design 
and construction of underground projects can be analyzed us-
ing 3-D Finite Element analysis and solutions can be developed 
and undertaken to mitigate those risks for the benefit of the 
general public. 

What do you feel are the biggest challenges for the 
profession? 

There are two main challenges in our profession. First, 
the development of greater effort in getting kids interested in 
math and science in the early school years so that they can 
pursue engineering after graduating high school. The present 
studies show a shortage of engineers in the next few decades. 

The second challenge that I see is frivolous litigation, a 
major barrier to the growth of our profession. The introduc-
tion of Dispute Review Boards for underground construction 
projects has been a good start. To provide quality engineering 
services, we need to develop additional means to rationally 
minimize litigation barriers.

LOOK WHO’S A D.GE   S. Michael Feroz, PE, D.GE, D.WRE, F.ASCE

Read the complete article at www.geoprofessionals.org.
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GeoCurmudgeon by John P. Bachner

Haste Makes Waste 

Y ou’ve probably heard about Sandra A. “Sandy” Soyles, PE. A practitioner for 30 years, she’s honed her skills to an 
almost surreal degree: She can do in two hours what lesser geo-professionals take six hours to do, and her fi ndings and 
recommendations are always – not “almost always” – on target. You can therefore imagine how stunned Sandy was when 
her fi rm’s CEO – Hardesty L. “Chipper” Wood, PE – summoned her to his offi ce with a solemn “We need to talk.”

“What’s up?” Sandy asked in as jaunty a manner as she could 
muster to camoufl age her dread.

 “What’s up, Sandy, is your performance.”

“Have I done something wrong, Chipper? I’m always here on 
time. I work late when I have to, and I’m 75 percent billable.”

“That’s true, Sandy. I know all that.”

“So, what’s the problem?”

“Sandy, in all honesty, you’re the fi nest geo-professional we 
have; the fi nest I know. You do in one hour what most of our 
people need a day to do. And I know your stuff is always right; 
always. Frankly, I think you’re the best there is.”

“So what’s the problem?”

“Well, Sandy, we charge you out at $140 an hour; the most we 
dare.”

“Right.”

“So, when you get something done in two hours, we charge 
$280.” 

“Right.”

“But when someone like Joey Crappe does it, it takes him eight 
hours at $100 an hour; that’s $800 in revenue. And we don’t pay 
you that much more than we pay Joey. We just can’t afford to.”

“I understand that, Chipper. But I’m loyal, you know that.”

“I do know that, Sandy, I truly do. That’s why I feel so bad about 
this, but we’ve got to let you go. You’re just too good.”

“Huh?”

“You’re too good. You get stuff done too fast.”

“But I’m sure some clients would be willing to pay more than 
$140 an hour, Chipper.” 

“We tried that, Sandy. And the procurement guy at 
Amalgamated – Kopfman, or whatever…

“Sheisskopf.”

“Right. Sheisskopf. He laughed at me, Sandy. He laughed at me. 
I went to bat for you. Told him you were the best in the world, 
Sandy. IN THE WORLD!” Chipper thumped his index-fi ngertip 
on the desk for added emphasis. “IN THE WORLD. And you 
know what he did?”

“He laughed at you?”

“Yes. He laughed at me. So I assigned Crappe to it. He was 
totally lost. Took him two weeks. You could have done it in four 
hours, Sandy. Maybe three.”
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John P. Bachner is the executive vice president of ASFE/The Geoprofessional Business 
Association (GBA), a not-for-profi t association of geoprofessional fi rms; i.e., fi rms 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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“But you were able to bill out Crappe for 
$8,000, and…”

“More. $10,500. He had to work a 
weekend.”

“And I would have been $600 tops.”

“Right. You do X and we bill for $600. 
Crappe does X and it’s almost 20 times 
that. That’s why we look at him as 
principal material. And you, Sandy; 
frankly, you make us look bad.”

“What if I just slowed down?”

“I’d have an ethics problem with that, 
Sandy.”

“Well, what if we did it on a fl at-fee 
basis?’

“No one does fl at-fee, Sandy: Time and 
materials is where it’s at. Besides, you’re 
part of a team in most cases. We couldn’t 
fl at-fee you but not the others.”

“But you could do the whole project fl at-
fee. My speed and quality alone would 
give you plenty of cushion for the whole 
team, and the company would make a 
real nice profi t.”

“I told you we don’t do it that way, 
Sandy.”

“But you could try, Chipper. I bet there’s 
lots of clients out there that would 
enjoy not having to go through invoices 
checking every nickel and dime. Doctors 
work on a fl at-fee basis; so much per 
visit or so much per surgery. Accountants 
and lawyers do it, too, if you ask. So 
do plumbers and electricians. Auto 
mechanics have been fl at-feeing for years. 
Why can’t we?” 

“Sandy, I said we don't do things that 
way, and I’m not about to change 
everything just for you.”

“I see,” Sandy said. “You’re right, of 
course,” not believing for a heartbeat 
that Chipper was even on the same coast 
as “right.”

“I just want you to know we went 
out on a limb for you, Sandy. We did 
everything we could have. Have you 
given any thought about getting into 
management?”

Sandy looked at Chipper for what she 
hoped would be the last time. “I’ve 
thought about management,” Sandy said, 
“but I’m afraid I’d do that too fast, too.” 

“No worries,” Chipper said 
enthusiastically. “We don’t do anything 
worth billing for.”

“You’re too good.
You get stuff done too fast.”
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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://www.linkedin.com 

According to LinkedIn’s Geotechnical 
Engineering Experts: Here’s What’s 
Been on People’s Minds

• Simple thoughts on Shoring 
Systems

• Empirical relations between CPT 
and shear wave velocity for loose un-
saturated silty sand (fi nes content <5%)? 

• Culprit words in geotechnical 
assessments

• Hydraulic fracture and liquefaction 
• Soil damping ratio
• Question on sharpening of drill bits 
• Modeling of rate-dependent 

behavior of clays 
• Strength loss due to strain soften-

ing in excavated clay
• Geotechnical resistance parame-

ters for compacted soils (embankments) 
• Two-dimensional stability analysis

G-I NEWS

ASCE Election Results
President-elect Elect (2013-2014):  
Robert D. Stevens, Ph.D., PE, F.ASCE

At-Large Director-Elect (2013-2015):   
Charles J. Hookham, PE, M.ASCE

Region Directors-Elect (2013-2016):

Region 2
Christopher J. Menna, Sr., PE, F.ASCE

Region 6
Kenneth B. Morris, PE, PTOE, M.ASCE

Region 7
F. Jay Burress, PE, M.ASCE

Region 10
Himansu K. Banerjee, Ph.D., CPEng, 
F.ASCE 

Region Governors-Elect (2013-2016)   

Region 1
John C. Folts, PE, M.ASCE
Theodore N. Green, PE, M.ASCE    

Region 2      
William F. Brittle, Jr., PE, F.SEI, F.ASCE
Jack A. Raudenbush, PE, M.ASCE

Region 3
Brian E. Meluch, PE, M.ASCE
Darren T. Olson, PE, D.WRE, M.ASCE

Region 4
William D. Dubois, PE, M.ASCE
John W. Fleming, PE, M.ASCE
Carol A. Stevens, PE, F.ASCE

Region 5
Peter M. Moore, PE, LEED AP, M.ASCE
Melissa S. Wheeler, EIT, A.M.ASCE

Region 7
Scott T. Asher, PE, M.ASCE
David R. Claman, PE, M.ASCE

Region 8
Darren A. Hippenstiel, PE, M.ASCE
Tony Chung-Gem Lau, PE, F.ASCE

Region 9
Kwame A. Agyare, PE, M.ASCE
Oscar Serrano, PE, M.ASCE

G-I Board Summer Meeting
The G-I Board of Governors hosted 
its summer meeting in Denver, 
CO on July 26, 2013, as part of the 
G-I Chapter Leader Summit, Local 
Involvement Committee Meeting, and 
the Organizational Member Council 
meeting. The governors, now focused 
on how to best meet the needs of Geo-
Institute members and advance the 
geo-profession, had a packed agenda 
and considered numerous items for 
future consideration. Some of the 
items included:

• the annual Geo-Congresses for 
2014, 2015, 2016, and 2017;  

• the upgrade and provision of 
technical data for the G-I website; 

• The Journal of Geotechnical and 
Geoenvironmental Engineering (JGGE) 

consideration of a new type of ar-
ticle called a Technical Breakthrough 
Abstract (TBA) which will be a one-
page, peer reviewed, and considered a 
“breakthrough technology” ;

• consideration of a diversity and 
inclusiveness survey or G-I members;

• support of the Board for Gabriel 
Auvenet to become the next ISSMGE 
president;

• the G-I Strategic Plan; and
• ideas for becoming a more 

member-centric Geo-Institute.

A Contested Election for a New G-I 
Governor
As this issue of Geo-Strata went to press, 
G-I was holding its second-only contested 
election for one open governor position 
on the G-I Board. Voting opened on 
August 21 and will close on September 
20. Three candidates are on the ballot: 
Garry Gregory, PhD, D.GE, PE, M.ASCE; 
William Kitch, PhD, PE, M.ASCE; and 
Joseph Waxse, PE, D.GE, M.ASCE for the 
open position. Check the G-I website at 
www.asce.org/geo for updated information.

2014 Geo-Congress
February 23-26, 2014
Westin Peachtree Plaza Hotel
Atlanta, GA
www.asce.org/geocongress

The Geo-Institute’s 2014 annual con-
gress "Geo-Characterization and Modeling 
for Sustainability" will be packed with 
extremely useful and relevant technical 
and career information covering the 
broad spectrum of the geo-profession.  

Come learn what the experts have to 
report about relevant topics such as:

• What does sustainability in geo-
technical engineering really mean? 

• How will sustainable design im-
pact the future of the geo-profession? 

• Can you readily adapt to the 
innovative approaches now being 
required for projects?
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CORE BITS
Look at just some of these Keynote 

Sessions:
 Working to Engineer Infrastructure 

Resiliency in a Changing Operating 
Environment; Innovations in 
Optical Field and Laboratory Soil 
Characterization; The Mechanics of 
Cone Penetration and Its Application 
to CPT Interpretation; Characterization 
of Unsaturated Soils: The Importance 
of Response to Wetting; Sustainability 
in an Era of Increasing Energy Demand: 
Challenges for Offshore Geotechnics; 
and Geosensing for Developing 
Sustainable Responses to Environmental 
Hazards Underground.

Plus, 6 panel sessions that include:
• Geo-characterization: Lab vs. In 

Situ vs. Geophysics – Moderator, Scott 
Anderson, FHWA  

• Experiences with Geotechnical 
Baseline Reports for Foundation and 
Earthwork Projects – Moderator, Barry 
D. Siel, FHWA 

• Value of Sustainability in Engi-
neering – Moderator, Jeff Keaton, AMEC 

• Engineering Geology that 
Geotechnical Engineers Need (or that 
Geotechs Can Use) –Moderator, Nick 
Hudyma (University of North Florida)

• Modeling and Characterization of 
Solid-Fluid Material Transitions in Soil 
Mechanics –Moderators, Marika Santaga-
ta (Purdue) and Jose Andrade (Cal tech)

• Plus, more.
Be a part of the dozens of business 

and social activities that make the 
Geo-Congress THE annual conference 
for geo-professionals, whether you're a 
practitioner, a student, an academic, or a 
vendor. See you in Atlanta.  

Needed: Ethics Articles for Geo-Strata 
Magazine

Geo-Strata is looking 
for geo-ethical articles 
and topics to include 

in upcoming issues of the magazine. Do 
you have an idea or two, or would like 
the opportunity to write a brief article or 
case history regarding an ethical topic? 
Send your ideas and/or article to 
Geo-Strata at geo-strata@asce.org.

New GSP

Foundation Engineering in the Face of 
Uncertainty, GSP 229, honors Fred H. 
Kulhawy, Ph.D., P.E., G.E., Dist.M.ASCE, 
for his many contributions advancing 
the science, art, teaching, and practice of 
geotechnical engineering. Dr. Kulhawy 
has influenced the civil engineering pro-
fession worldwide with his willingness 
to share his knowledge and expertise in 
many areas of geotechnical engineer-
ing including soil and rock mechanics, 
foundation engineering, and engineer-
ing geology.

This collection contains 54 papers 
that explore uncertainty in foundation 
engineering, including characterization 
of soil parameters, spatial variability, 
uncertainty and risk analyses, reli-
ability analysis, and reliability-based 
design. Seventeen papers are reprints of 
classic papers authored or co-authored 
by Kulhawy, and 37 invited technical 
papers are contributions by experts 
from around the world, which also 
include informative case histories. To 
order: Stock No. 41276 at www.asce.org/
Bookstore. Free domestic shipping.



MONOTUBE



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

CORE BITS
G-I CO-SPONSORED 
CONFERENCES 

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 discuss-
ing the technical challenges associated 
with shale oil and gas development; 
exploring the critical environmental 
issues that exist in this area; and present-
ing balanced public policy solutions 
that can be used to safely develop our 
shale oil and gas resources. The confer-
ence will focus on the challenges that lie 
ahead with developing the means and 
methods to carefully monitor all aspects 
of shale oil and gas production, and will 
encourage and promote the develop-
ment of technologies that allow for 
cost-effective shale oil and gas explora-
tion, while minimizing the impact on 
water resources, geological stability of 
impacted areas, air quality, and infra-
structure assets such as roads, pipelines, 
water, and wastewater networks. 

For information about the program 
as it develops, visit www.geosynthetica.net.

IACGE 2013
October 25-27, 2013
Chengdu, China
www.iacqe2013.org

The 2nd International Symposium on 
Advances in Foundation Engineering 
will focus on “Challenges and Recent 
Advances in Geotechnical and Seismic 
Research and Practice.” 

This international symposium will 
gather designers, consultants, contrac-
tors, regulators, researchers, and other 
stakeholders together in a single forum 
to address all aspects of foundation en-
gineering, including present state of art/
practice and challenging issues facing 
the foundation engineering profession. 

The basic goal is to share information 
on how to do the job most effectively 
with the lowest risk and impact on 
the environment. This symposium 
will be held in conjunction with the 
Sixth Annual General Meeting of the 
Geotechnical Society of Singapore.

The American Society of Civil 
Engineers will publish the conference 
proceedings with 100 selected and peer-
reviewed papers. The ASCE papers must be 
written in English and meet ASCE paper 
format. The ASCE papers will be indexed 
by Engineering Index. Other peer-reviewed 
non-ASCE papers will be published in the 
Journal of Southwest Jiaotong University.

International Symposium on Advances 
in Foundation Engineering (ISAFE2013)
December 5-6, 2013
Furama RiverFront Hotel
Singapore

This international symposium will gather 
designers, consultants, contractors, regu-
lators, researchers, and other stakehold-
ers together in a single forum to address 
all aspects of foundation engineering, 
including present state of art/practice and 
challenging issues facing the foundation 
engineering profession. The basic goal 
is to share information on how to do 
the job most effectively with the lowest 
risk and impact on the environment. 
Contributions on all aspects of founda-
tion engineering that advance the state of 
art/practice case histories, particularly in-
novations in practice and technology, are 
most welcomed. This symposium is held 
in conjunction with the Sixth Annual 
General Meeting of the Geotechnical 
Society of Singapore.

PROFESSIONAL 
DEVELOPMENT CORNER

ASCE/G-I Co-Sponsored Online 
Webinars
Analysis and Design of Veneer Cover 
Soils for Landfills and Related Waste 
Containment Systems 
October 1, 2013 
11:30 am-1:00 pm 

Sustainable Geotechnical Construction 
With Recycled Materials
October 22, 2013
12:00-1:00 pm 

Geotextile Tubes for Erosion Control, 
Dewatering and Decontamination - NEW
November 12, 2013
12:00-1:30 pm

For more webinar information: 
www.asce.org/Continuing-Education/
Webinars/Live-Webinars/

ASCE/G-I In-Person Seminars
Deep Foundations: Design, 
Construction, and Quality Control
October 24-25, 2013
San Diego, CA

Design of Foundations for 
Dynamic Loads
November 6-8, 2013
Minneapolis, MN 

Earthquake-Induced Ground Motions 
November 7-8, 2013
Salt Lake City, UT

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

G-I CO-SPONSORED 
CONFERENCES

14th Annual DICEP Conference
October 23, 2013
Houston, TX
www.piledrivers.org

The PDCA 14th Annual Design and 
Installation of Cost-Efficient Piles 
(DICEP) conference is co-sponsored 
by the Geo-Institute and is designed 
for geotechnical, structural, and civil 
engineers; contractors; and other firms 
or individuals who support, con-
duct business, or are associated with 
the deep foundations, earth reten-
tion, and/or the driven pile industry. 
Licensed PEs needing Professional 
Development Hours (PDHs) can ob-
tain 6 PDHs from this conference.
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The DICEP conference will pres-

ent modern approaches to maximize 
efficiency, effectiveness, and economy 
(E3) of driven piles through a series of 
presentations including energy efficient 
piles, efficient pile design utilizing setup, 
rebound, pile constructability, pile driv-
ing noise reduction, software, case histo-
ries, and more. For information: contact 
PDCA at 888.311.7322 or e-mail Jessica 
Fasanella at jessica@piledrivers.org.

MEMBERS

OMC Member Appointed to G-I Annual 
Conference Planning Committee

OMC member 
Jim Hussin, 
P.E., M.ASCE, 
Hayward Baker, 
has agreed to 
become a member 
of the new Geo-
Congress Standing 
Organizing 
Committee whose 
purpose is to 

not only improve the planning experi-
ence for the G-I volunteer members 
and staff, but to improve the overall 
quality and relevance of the congress 
for attendees. The Committee consists 
of representatives from G-I staff, ASCE 
conference staff, G-I Board member, the 
Conference Coordination Committee, 
the Technical Coordination Council, 
the Local Involvement Council, Student 
and Member Participation Committee, 
and former chairs of the past and future 
Geo-Congresses. 

GeoWorld Technical Forums
Dimitrios Zekkos, PhD, PE, M.ASCE, 
founder of GeoEngineer, recently an-
nounced the development of its latest 
online tool, The Geo-Technical Forums. 
The new forums are a result of a num-
ber of individual and ISSMGE com-
mittee requests and have features that 
hope to meet communication needs 
regarding technical topics within the 
geo-community.

The new forums are a major upgrade 
of the previously available forums on 
Geoengineer.org and are available to 
GeoWorld members. To register: sign up 
for free at www.mygeoworld.info

Fingerson and Berliner Elected to 
CalGeo Board

Robert Fingerson, PE, M.ASCE, and 
Neal Berliner, PE, M.ASCE, were elected 
to the CalGeo Board of Directors in July.

Fingerson is a principal of Holdrege 
& Kull Consulting Engineers and 
Geologists and manages the geotechni-
cal group of the firm’s Nevada City, CA 
office. He joined the firm in 1996 after 
receiving his B.S. in civil engineering 
from California Polytechnic University, 
San Luis Obispo.

Berliner is a principal engineer 
and president of Geocon West. He is 
responsible for oversight of Geocon’s 
operations in the greater Los Angeles 
area. He began his professional career 
in 1992 and has extensive geotechni-
cal engineering experience throughout 
southern California.

Billy Camp Announced as IFCEE 2015 
Congress Chairman

G-I Vice-President 
Billy Camp, PE, 
D.GE, M.ASCE, 
will serve as the 
2015 International 
Foundations 
Congress 
Equipment Expo 
(IFCEE) chair-
man. The event, 
scheduled for 

March 17-21, 2013, will be held at the 
JW Marriott San Antonio Hill Country 
Resort and Spa in Texas.

IFCEE is a partnership of the Geo-
Institute, the International Association of 
Foundation Drilling, Deep Foundations 
Institute, and the Pile Driving Contractors. 

Camp works in the Charleston, SC 
office of S&ME, Inc., where he serves as 
a technical principal, vice president, and 
senior geotechnical engineer. He primar-
ily focuses on site characterization, 
design and testing of deep foundations, 
earthquake engineering, and develop-
ment of soft ground sites. 

Minks Honored with Edmund 
Friedman Award

Allen G. Minks, 
PE, F.ASCE, is 
the 2013 winner 
of the Edmund 
Friedman 
Professional 
Recognition 
Award for his 
outstanding 
contributions to 
the civil engineer-

ing profession for over 29 years. He has 
established an exemplary reputation for 
professional service, committed to the 
development of young professionals, 
and dedicated service to ASCE. Minks, 
currently a senior geotechnical engineer 
with Kaskaskia Engineering Group, is 
a past president (2007-2008) of the St. 
Louis Section of ASCE, and received 
the St. Louis Section Professional 
Recognition Award in 2012.

He has worked on projects in 16 
states and two foreign countries, and 
spent two years working in product 
development for a ground improvement 
contractor. He has worked on value en-
gineering projects that resulted in con-
struction savings between one hundred 
thousand and one million dollars.
He has taught the geotechnical section 
of the Professional Engineers’ exam 
refresher course for more than10 years, 
and has coached numerous soccer, base-
ball, and hockey teams.

Jim Hussin

Rob FingersonNeal Berliner

Allen Minks

Billy Camp
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Briaud Addresses Drilled Shaft 
Audience 
Jean-Louis Briaud, PhD, PE, D.GE, 
F. ASCE, delivered the Memorial Lecture 
on July 11, 2013 during the DFI/ADSC 
Drilled Shaft Seminar in Columbus, 
OH. His lecture, “Impact Load Tests for 
Embassy Protection against Terrorists” 
focused on the need for perimeter barri-
ers as one of the defense systems against 
the threat of trucks carrying explosives 
being able to impact building walls. He 
stated that “These barriers must arrest the 
truck over a very short distance and are 
anchored in the soil through deep foun-
dation piles. Each pile must be designed 
to resist a significant impact force applied 
over a very short period of time.”

STUDENT NEWS 

2014 Geo-Challenge
Welcome back to a new school year. 
We hope you’re still following the G-I 
on Facebook and Twitter. It’s not too 
soon to start thinking about the G-I’s 
2014 Geo-Challenges: the GeoWall, 
GeoPrediction, and GeoPoster challeng-
es that will take place during the 2014 
Geo-Congress in Atlanta, GA, February 
23-26, 2014. For details,
https://sites.google.com/site/geochallengecom
petition/?invite=CLzXzrcE&pli=1or contact 
Jennifer Canning at jcanning@asce.org. 

Student Internship Opportunities 
Looking for an internship opportunity? 
Then explore the positions listed on the 
ASCE website at http://careers.asce.org/
jobs#/results/keywords=internship&results
PerPage=12/1,false to help further your 
career path. Come back often since new 
positions are added all the time. 

G-I CHAPTER NEWS 

Chapter and Technical Group Leaders 
Meet in Denver
Thirty G-I Chapter and Technical Group 
leaders met in Denver on July 26-27, 

2013 to share ideas, to suggest ways that 
the G-I could help the groups achieve 
their goals, and to discuss the elements 
that make a chapter great. Among the 
ideas for a great chapter are:

• Communicating effectively with 
local geo-practitioners (emails, web 
sites, newsletters)

• Holding well-attended regular 
meetings

• Providing quality presentations 
on current technical subjects

• Interacting with ASCE and other 
affiliated organizations

• Interacting with and supporting 
G-I Graduate Student Organizations 
(GSOs)

• Supporting younger members
• Hosting or participating in re-

gional geotechnical seminars
• Sponsoring public service/aware-

ness activities
• Championing sustainability prin-

ciples and awareness
• Setting and achieving healthy 

membership goals

The leaders were joined by the 
G-I Board of Governors and the Local 
Involvement Committee members 
throughout the Summit to enhance col-
laborative efforts in achieving success for 
all involved. As voiced by members of 
the Local Involvement Committee, “The 
Summit provided us the chance to meet 
our constituents; to hear what the G-I 
Chapters are looking for; and to better 
plan for the future.” Check the Nov.Dec. 
Geo-Strata CoreBits for more details.

G-I Chapter leaders exchange ideas in Denver

(l to r) Geoffrey Schwartz accepts 2013 Best Chapter Award from Joe Waxse.
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2013 Chapter of the Year
The G-I Boston Chapter was the winner 
of the 2013 Chapter of the Year Award. 
The award was established to recognize 
a Chapter’s outstanding commitment 
to advancing the geo-profession at 
the local level. Chapters were re-
quired to complete the Official Award 
Nomination Form which asked the 
Chapter to provide supporting infor-
mation about how they performed rela-
tive to several areas of Chapter activities 
and community outreach. Geoffrey 
Schwartz, PE, M.ASCE, accepted the 
award for the Boston Chapter at the 
July 26, 2013 G-I Summit in Denver, 
Co. For information about the award, 
contact jcanning@asce.org.

GeoConfluence 2013
November 7, 2013
St. Charles Convention Center
St. Charles, MO

The St. Louis Chapter of the Geo-
Institute is joining with the University 
of Missouri-Columbia and the Missouri 
University of Science and Technology 
to host this year’s Cross U.S. Geo-
Institute Lecturer, Dr. Tom O’Rourke, 
for its third annual GeoConfluence. 
The conference is the St Louis Region’s 
annual geotechnical engineering and 
geo-environmental conference and 
will include technical topics and case 
histories focused on the geotechnical 
engineering and geo-environmental 
industry. For information: St. Louis 
Chapter web page at http://sections.
asce.org/stlouis/GEI/GEI.htm. To regis-
ter: www.eventbee.com/v/geoconfluence/
event?eid=171106385

GeoVirginia 2013
September 30 - October 2, 2013
Williamsburg, VA
www.virginiageoinstitute.org

The second GeoVirginia “Lessons 
Learned in Geotechnical Engineering” 
Conference will be hosted at the 
Williamsburg Lodge in Williamsburg, 

VA. The conference speaker list in-
cludes geo-academics Robert Holtz, 
PhD, PE, D.GE, Dist.M.ASCE; Greg 
Baecher, PhD, M.ASCE; Tom Brandon, 
PhD., PE, M.ASCE; Dave Elton, PhD, 
PE, F.ASCE; Paul Mayne, PhD, PE, 
M.ASCE; Jim Mitchell, ScD, PE, NAE, 
Dist.M.ASCE; Andrew Noel Schofield, 
PhD, M.ASCE; Suzanne Lacasse, 
D.Eng., PE, F.ASCE; Tom O'Rourke, 
PhD, Hon.D.GE, M.ASCE; and Chester 
Watts, D.Eng., PG, M.ASCE. Geo-
practitioners include Bill Edgerton, 
PE, M.ASCE, Jacobs Associates; Jose 
Gomez, PE, M.ASCE, ECS Mid-Atlantic, 
LLC; Gordon Mattheson, Schnabel 
Engineering; and Al Sehn, PhD, PE, 
M.ASCE, Hayward Baker.

Geo-Institute Welcomes New TX Chapter
The Geo-Institute is proud to 
announce formation of its 36th 
chapter – Dallas Branch Geo-Institute 
Chapter. The formation was approved 
by the Geo-Institute on July 2, 2013. 
The new Chapter's purpose is to 
advance the geo-professional commu-
nity in a manner consistent with the 
purpose of the ASCE and the Geo-
Institute. For Dallas Chapter informa-
tion: Sean Merrell at 872.464.4834 or 
smerrell@browngay.com

Become a Geo-Institute Chapter. 
No $$ is Involved.
Looking for a more extensive way to 
get your section and/or branch mes-
sage out to prospective and existing 
members? Then become a Geo-Institute 
Chapter. ASCE encourages this ef-
fort. There are no fees or chapter dues 
required by the G-I. There is just one 
short Memorandum of Understanding 
(MOU) that is needed. You can increase 
your membership recruitment efforts 
and event marketing by converting 
your ASCE Geotechnical Group to a 
G-I Chapter or by forming a new G-I 
Chapter. Download the MOU from the 
G-I Web site at http://content.geoinstitute.
org/groups/index.html. Discover the ben-
efits of affiliation.

ISSMGE NEWS

Briaud Releases Final 1400 Days 
Progress Report

ISSMGE President 
Jean-Louis 
Briaud, PhD, PE, 
D.GE, F. ASCE, 
released his 46th 
and final message 
to the ISSMGE 
membership on 
August 12, 2013. 
In it, he stressed 
the importance 

that teamwork had during his last four 
years in office and provided his 10 rules 
of success – the first of them being “Go 
after your dreams with vision and perse-
verance.” Read his “ISSMGE – The State 
of the Society – 2009 – 2013” at www.
issmge.org/files/Briaud-ISSMGE2013.pdf

ALLIED ORGANIZATION NEWS

27th Central Pennsylvania Geotechnical 
Conference
April 23-25, 2014
Hershey, PA

This conference, sponsored by ASCE’s 
Central Pennsylvania Section, has 
already scheduled a wide variety of 
interesting speakers from academia and 
practitioners.

To register, exhibit, and information:  
http://www.central-pa-asce-geotech.org/
papers.php

Registration questions: Jason Gardner, 
PE, M.ASCE, at: jgardner@gfnet.com

Exhibit questions: Bruce Stegman, 
PE, M.ASCE, at: bruce.stegman@verizon.net 

GSI Fellowship Awards for 2013-14
The GSI Board of Directors announced 
the recipients of the 2013-14 GSI 
Fellowship Awards. 

Selections for this year’s awards 
were made from a number of propos-

Jean-Louis Briaud
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als from universities around the world. 
The Fellowship program recognizes and 
supports outstanding graduate students 
studying geosynthetics. Requests for pro-
posals (RFPs) for the upcoming seventh 
year of the program will be announced 
this winter.

1st-Year Funding at $10,000 per Student
Jongwan Eun, University of Wisconsin 
Transport Parameters in Coextruded 
Geomembrane Containing Ethylene 
Vinyl-Alcohol

Yu Qian, A.M.ASCE, University of Illinois 
Geogrid-Ballast Interaction and Geogrid 
Application in Railroad Reinforcement 
using Image-aided Discrete Element 
Method

Class 5(b) – 2nd-Year Funding at $5,000 
per Student
Xunchang Fei, S.M.ASCE, University of 
Michigan 
Impact of Municipal Solid Waste 
Biodegradation on Separator Geotextile

Class 4(c) – 3rd-Year Funding at $5000 
per Student
Felix Jacobs, P.E., M.ASCE, Aachen 
University 
Large Scale Biaxial Compression Testing 
of Geogrid Reinforced Soil

Contact Jamie Koerner at jrkoerner@
verizon.net for additional information 
about the students and their respective 
projects. See www.geosynthetic-institute.
org/gsifellows.htm for a complete history 
of the fellowship program.

DFI Hosts International Conference
The Deep Foundations Institute (DFI) 
and the European Federation of 
Foundation Contractors (EFFC) will 
host the International Conference 
on Deep Foundations & Piling, May 
21-23, 2014 in Stockholm, Sweden at 
Stockholmsmåssan.

The conference, “Global Perspective 
on Sustainable Execution of Deep 
Foundation Works,” will include techni-
cal presentations on execution codes 
and several foundation technologies 
including: Piles: Driven and Bored; 
Deep Mixing: Dry and Wet Techniques; 

Walls: In-situ Cast and Pre-formed; and 
New Trends in Foundation Practice. 
There will be video case histories about 
lessons learned and solutions for chal-
lenging projects.

The conference will also include an 
exhibition hall; the DFI John Mitchell 
Lecture, named for one of the earli-
est organizers of the DFI International 
Conferences and a pioneering supporter 
of DFI’s role as a leader in the global in-
dustry; and a Swedish Heritage Lecture.

This event will be the fifth confer-
ence organized jointly by DFI and EFFC 
and is being chaired by Sikko Doornbos 
of Terracon International B.V., DFI 
Europe’s immediate past president, and 
the technical committee is being co-
chaired by K. Rainer Massarsch of Geo 
Risk & Vibration Scandinavia AB and 
Stefan Larsson of ÅF Infrastructure.

For information: www.dfi-effc2014.org.

Ressi di Cervia Named 2013 DFI 
Distinguished Service Award Recipient

Arturo L. Ressi 
di Cervia, PhD, 
D.GE, GE, 
M.ASCE is the 
recipient of DFI’s 
highest award to 
an individual, 
the Distinguished 
Service Award. 
He is the 33rd 
recipient of the 

award. The award is designated for 
individuals or companies chosen by 
their peers for exceptionally valuable 
contributions to the deep foundations 
industry. The award will be presented on 
September 27 during DFI’s 38th Annual 
Conference in Phoenix.

Ressi is currently special projects 
executive with the Eastern District of 
Kiewit and a foundation and geo-
technical consultant. A DFI member 
since 1990, he joined the DFI Board of 
Trustees in 2010. He graduated from 
Bologna University, Italy in civil engi-
neering, specializing in soil mechan-
ics. After university, he joined ICOS, 

an international specialty foundation 
company. He became president and 
owner of ICOS' international opera-
tions, with companies in Hong Kong, 
Chile, Venezuela, Korea, Singapore and 
Canada. When Treviicos was established 
in the U.S., he served as president. 

Ressi is known for his slurry wall 
expertise. Early in his career, he was 
involved in the design and construction 
of the innovative slurry wall founda-
tion for the World Trade Center in 
New York City. That seminal structure 
withstood the 9/11 disaster and most 
likely prevented the Hudson River from 
flooding lower Manhattan. He has been 
involved in several other landmark 
projects including the deep cut-offs in 
Manicouagan, Wolf Creek, the New 
World Center in Hong Kong, and slurry 
wall projects for subways in the U.S., 
Hong Kong, Korea and Singapore. He 
has written technical papers, frequently 
lectures at technical seminars and con-
ferences, and holds six U.S. patents.

ASFE Offers Free Member Webcast 
Financial Survey 
Learn the who, what, where, when, how, 
and why – not to mention the value! – 
of participating in ASFE’s annual 
Financial Performance Survey – 
“Importance and Value to You and 
Others.” This webcast was originally 
presented by Lee James, CPA, CMC, 
CBI, Owner, Lee James & Associates, Inc. 
on April 27, 2013 at the 2013 Spring 
Meeting in Charleston, SC. The webcast 
is free to all ASFE members. For infor-
mation: www.asfe.org

INDUSTRY NEWS

National Drilling Association 2013 
Convention
October 17-19, 2013
Lake Buena Vista, FL
www.nda4r.com

More than 100 drillers, drilling man-
agers, drilling company owners and 
manufacturers are expected to attend 

Arturo L. Ressi di Cervia
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the 2013 National Drilling Association 
Annual Convention at the Wyndham 
Lake Buena Vista Resort in Lake Buena 
Vista, FL. The convention will feature 
educational presentations and keynote 
address “The Critical Basics that Every 
Manager/Supervisor Must Understand, 
Embrace and Implement” presented by 
Tim Connor, management and leader-
ship speaker, trainer, and international 
best-selling author of over 80 books. Eight 
Professional Development Hours (PDHs) 
will be awarded for attendance at the pre-
sentations. Numerous presentation topics 
are planned, as well as time for network-
ing with manufacturers and suppliers. 

Attendees are invited to enjoy a 
President’s Dinner (including cocktails) 
which will feature awards, entertainment, 
and door prizes at the hotel. A golf outing 
will be held at Disney’s Lake Buena Vista 
Golf Course, and Disney discounts are 
available as well.

NYC's Subway, Still Under Construction
CBS news reporter Seth Doane takes 
viewers on an underground journey to 
see what's going on under the streets 
of New York City - the construction of 
the first new subway line in decades. 
When completed, the $4.45 billion 
project will provide New Yorkers with 
two more miles of commutable subway 
tunnels on Manhattan's East Side. www.
cbsnews.com/video/watch/?id=50144801n

NJIT Capstone Team Creates Website 
for Kids
An NJIT (New Jersey Institute of 
Technology) Capstone team recently 
developed the CELR.org (or CELR.ME) 
website, which stands for Creative 
Engineering Learning Resource. The site 
was created by Priscilla Nelson, PhD, 
Hon.D.GE, Dist.M.ASCE. Department 
of Civil and Environmental 
Engineering, and a computer science 
Capstone team of undergraduates. 

The site provides an "electronic 
bookshelf" for finding and writing 

books for children which includes con-
tent that develops engineering concepts. 
The site makes engineering-related kids’ 
books in print easy to find and allows 
kids to download children's (K-4) books 
that are written by NJIT civil engineer-
ing first-year and senior students as part 
of their Fundamentals of Engineering 
and Engineering Capstone Team 
design classes. The project stemmed 
from "Engineering Better Readers," 
founded by the Engineers' Leadership 
Foundation, and is associated with the 
ASFE/The Geoprofessional Business 
Association as an ASFE Legacy Project.

Earthquake Engineering Progress 
Accelerated by Online Tools
A new study has found that online tools, 
access to experimental data, and other ser-
vices provided through "cyberinfrastruc-
ture" are helping to accelerate progress in 
earthquake engineering and science.

The research is affiliated with the 
National Science Foundation's George 
E. Brown Jr. Network for Earthquake 
Engineering Simulation (NEES), based 
at Purdue University. NEES includes 14 
laboratories for earthquake engineering 
and tsunami research, tied together with 
cyberinfrastructure to provide informa-
tion technology for the network. The 
cyberinfrastructure includes a centrally 
maintained, Web-based science gateway 
called NEEShub, which houses experi-
mental results and makes them available 
for reuse by researchers, practitioners, 
and educational communities.

A major element of the NEES cyber-
infrastructure is a "project warehouse" 
that provides a place for researchers to 
upload project data, documents, papers 
and dissertations containing important 
experimental knowledge for the NEES 
community to access. NEEShub contains 
more than 1.6 million project files stored 
in more than 398,000 project directories 
and has been shown to have at least 
65,000 users over the past year. Other 
metrics information: http://nees.org/usage.

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.
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