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From the President

M
astery of one’s chosen profession requires lifetime dedica-
tion to acquire knowledge, and learning from others and 
from one’s own experience. According to Brittanica.com: 

“From the earliest times, in Egypt and Babylon, training in craft skills 
was organized to maintain an adequate number of craftsmen. The 
Code of Hammurabi of Babylon, which dates from the 18th century 
BCE, required artisans to teach their crafts to the next generation... 
The notion of individual training extended beyond the craft guilds 
in the Middle Ages. For example, universities advanced the same 
principle with the master’s degree.”

For many of us, our geotechnical adventures start with one or two introductory 
undergraduate courses that open our eyes to this unique sub-discipline in civil engineering. 
In graduate school, often working toward a master’s degree, in-depth knowledge is gained 
in a range of topics, including soil and rock behavior, foundation engineering, retaining 
structures, earthquake engineering, and numerical modeling. We learn about the uncertainty 
inherent in dealing with geologic materials.

Geotechnical engineering evolved at the intersection of civil engineering and geology. 
The curriculum taught at many schools has been laid out over several decades, with some 
updates over the years. Once in practice, we often rely on peer mentoring and apprenticeship, 
conferences, short courses, and publications to keep up to date with the latest developments 
and continuously improve our skill sets.

No doubt this framework for acquiring geotechnical knowledge has served us well over 
the years. Nevertheless, it’s useful to reflect on these approaches and examine the need 
for change. One measure we can look at is the starting compensation for geotechnical and 
civil engineers relative to other engineering disciplines — ours is one of the lower ones. The 
discrepancy is quite concerning and has long-term implications about our ability to attract 
and retain the best and brightest into geotechnical engineering, and in defining the role of 
a geotechnical engineer in an infrastructure project. A question that’s then worth asking is 
whether geotechnical engineers are equipped with the right skill sets to command the higher 
salaries of other engineering disciplines? Are geotechnical engineers providing an equivalent 
added value to society?

Graduate courses teach a combination of fundamentals and tools to solve engineering prob-
lems. The fundamentals evolve at a relatively slow pace, but the tools that we use seem to evolve 

Geotechnical Body 
of Knowledge

YOUSSEF HASHASH
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at a far more rapid pace. Older tools can be retired in favor of new 
tools that can solve the same fundamental problems:

 o  Uncertainty is an important aspect of geotechnical engineering, 
yet most students are not exposed to modern tools for quantify-
ing uncertainty.

 o  The observational method is a bedrock concept, yet many 
students are not familiar with how modern sensors, sensor 
networks, and remote data acquisition work.

 o  Large data sets are common in our practice — whether site 
characterization data, simulation data, or field observation 
data — yet modern principles and tools of data science are not 
part of geotechnical course offerings.

 o  Learning from prior experience is essential, yet most students 
are not familiar with modern deep learning (also referred to as 
“machine learning” or artificial intelligence that allows software 
platforms to learn from field performance observations and 
laboratory measurements) tools.

 o  Numerical simulations provide important insights into antici-
pated system behavior, yet they are often treated as a separate 
topic and are not well integrated into geotechnical curricula.

 o  Despite these advancements and recognitions, we continue 
losing important skills in engineering geology and rock 
mechanics. 

Should we reinvent our curricula to expose our students to 
these important and similar emerging skillsets? Simply adding 
courses is not practical due to the limited space and time that’s 
available in a curriculum. Can social media supplement or 
replace select classroom instructional topics or lectures, thus 
freeing up space in a course?

Publications in the form of journal and conference articles and 
reports are critical sources of information. A few decades ago, the 
numbers of publications in geotechnics were limited, though we 

are now witnessing multi-fold increases in journal and conference 
publications worldwide. While there are quality articles published 
every year, it’s challenging for most practitioners to keep up with 
the latest in the field and to separate the wheat from the chaff. 
Moreover, it has become increasingly difficult to discern new 
versus duplicative work, leading to significant confusion. This is 
especially important when professional practice issues arise. On 
the other end, never-updated manuals of practice, developed as 
early as the 1970s and 1980s, remain in wide use.

Is there a need to reinvent the publication model? Could one 
of the solutions come in the form of establishing geotechnical 
guideline manuals that are regularly updated, say on 5-year cycles, 
that synthesize the latest developments and help practitioners sort 
through the mountain of publications generated every year? How 
about developing a rigorously moderated geotechnical Wikipedia 
that can be easily updated over shorter cycles?

Addressing the issues of the geotechnical body of knowledge 
and the value added to society is a challenging, but necessary, 
undertaking. No single person has THE answers. Tackling 
these complex issues requires our collective engagement and 
talent. This year the G-I is re-examining its organizational, 
publication, and conference structures to better meet some of 
these challenges and the rapid changes facing our profession. 
An even broader effort is needed.  

Youssef Hashash, PhD, PE, F.ASCE
Geo-Institute President
linkedin.com/in/youssef-hashash-111a7115 
https://twitter.com/YoussefHGeotech
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From the Editorial Board

I tend to be a nostalgic person, and 

my feelings about geotechnical engi-

neering are no exception. Soft soil 

is one of those classic geotechnical 

topics about which geoengineers 

romanticize. I imagine Casagrande 

in his lab poring over consolidation 

tests with no cell phone to distract 

him, or a well-instrumented surcharge 

program designed to settle a site 

over the course of months, back 

when folks still had the patience to 

wait. Understanding the mysterious 

behavior of soft soils has been a 

critical component of our field since 

its infancy.

Satisfying as it may be to estimate maximum past 
pressures using a straightedge and protractor, I also try to 
appreciate the fact that engineering in soft soils has come 
a long way over the past decades. We can now gather and 
analyze large volumes of field data quickly. We can per-
form complex automated laboratory tests and computer 
models. We can improve ground where our only options 
used to be deep foundations or a surcharge program 
that required lots of patience. These advancements 
increase our ability to build on, and in, soft ground. But 
those basic principles of soft-soil behavior, painstakingly 
studied and explained by early geotechnical engineers, 
remain the foundation of our designs.

The content of this issue on Soft Ground Geotechnics 
highlights many innovations in the field while reminding 
us of the importance of basic principles of soil behavior.

If you share my soft-soil nostalgia, you’ll appreciate 
the commentary “Is Understanding the Stress History 
and Behavior of Soft Soils at Risk of Taking a Back Seat?” 

MARY C. NODINE

by Suzanne Lacasse and Nadim F. 
Fuleihan. The authors lament a loss 
of deep understanding of soft-soil 
behavior among today’s practitioners 
and emphasize how important it is 
to understand these fundamentals. 
They even cite a practical example to 
illustrate how out of touch some of us 
are with actual soft soil behavior — and 
how a simple, back-of-the envelope 
calculation can go a long way toward a 
reasonable solution.

Charles Winter writes an insightful 
letter in a second commentary titled, 
“Dear Client, Your Geotech Can Do 
Better.” His letter serves as a reminder 
to all of us geotechs that we have the 
potential to add value — and to those 
who hire geotechs, that you should keep 
us involved throughout a project!

The theme of old versus new stands 
out in Jack Germaine’s article, “State 
of the Practice for Laboratory Testing 
of Soft Soils.” He provides an overview 
of recent innovations in laboratory 
testing of soft soils, throws in practical 
tips, and reminds us that what really 
matters is proper sampling technique 
and attention to detail — something that 
hasn’t changed with time.

In “A Good Cause for a Causeway,” 
Derrick Dasenbrock, Michael P. McGuire, 
James G. Collin, Alex Potter-Weight, 
Joe Bentler, Alexander Abraham, and 
Alexander Erb describe the reconstruc-
tion of a roadway embankment using 
plenty of innovation, including ground 
improvement construction methods, 
MSE wall design for flood conditions and 
large lateral deformations, and complex 
finite-element modeling techniques. The 
project was a success because all parties 
cooperated to manage change and stay 
on schedule — an important factor 
that never changes, no matter where 
technology takes us.
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Sometimes, working with the behavior of soft soils rather 
than designing around them is the best way to go. In “Design of 
the Future Mexico City Airport,” Kirk Ellison, Nick O’Riordan, 
and Ibrahim Almufti describe the elegant solutions used to 
design an international airport at an extremely challenging 
site with soft clays, long-term subsidence, and high seismicity. 
Design concepts ranged from a floating raft to a 3D finite 
element model of load shedding during an earthquake. Read 
the article to learn the fascinating ways the terminal building 
was designed to behave in harmony with the seismic and static 
behavior of the clay.

In “Craft Beer Explosion,” Kord Wissmann uses an unex-
pected analogy with geotechnical engineering to illustrate the 
importance of innovation and willingness to learn and improve 
over time.

In the latest “Lessons Learned from GeoLegends” feature, 
Michael Gardner, Robert Lanzafame, Julien Waeber, and 

Chukwuebuka Nweke interview Richard Goodman, who is 
best known for his work on characterization and analysis of 
discontinuous rock. Goodman reminds his student interview-
ers — and all of us — of the importance of getting out into the 
field and the critical perspective that geologists can bring to 
civil engineering projects.

Finally, don’t miss the soft-soil-themed (and very creepy) 
GeoPoem on the last page.

On behalf of the editorial board, I hope you enjoy this issue, 
whether it makes you nostalgic for your slide rule or excited 
about the future of ground improvement… or perhaps a little of 
both! Please send your feedback to GEOSTRATA’s editor-in-chief 
at jlwithiam@dappalonia.com. 

This message was prepared by MARY C. NODINE, PE, M.ASCE. She 
can be reached at mnodine@geiconsultants.com. 
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GeoCartoon

Editor's Note:  

For a short time many 

years ago, a G-I member 

volunteered to create 

geo-focused cartoons 

for GEOSTRATA. Since 

then we have reprinted 

just a few cartoons from 

copyrighted sources. 

We'd love to restart 

this fun feature with 

cartoons like this one. 

If you see a cartoon 

with a geotechnical 

focus — or if you know a 

budding cartoonist who 

would like to help us out 

— please contact Jim 

Withiam at jlwithiam@

dappolonia.com.
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The G-I is a membership organization that relies on volunteers 
to set its focus and direction and develop its activities. If you 
have an idea that could help us better serve the geoprofession, 
please let us know. One of our initiatives this year is to 
re-imagine our conferences. We are seeking input from the 
membership as to what an ideal G-I conference would be.

Our members advance the geoprofession by actively partic-
ipating on technical and board-level committees and task force 
efforts, sharing knowledge and experiences at conferences 
and other technical events, mentoring younger members, 
engaging students, collaborating with allied organizations, and 
responding to important professional issues. 

Board of Governors Update

j   ARE YOU READY TO GET INVOLVED?  
Email us at geoinstitute@asce.org, and we’ll help you 
find a volunteer opportunity that’s a great fit for you.



13www.geoinstitute.org

On November 12–15, 2017, the Unsaturated Soils Committee 
of the Geo-Institute of the American Society of Civil Engineers 
and the TC 106 Committee on Unsaturated Soils of the 
International Society of Soil Mechanics and Geotechnical 
Engineering (ISSMGE) welcomed over 200 researchers, 
practitioners, students, and policy makers from around the 
world (particularly the Americas), to Pan-Am-UNSAT 2017: 
The Second Pan-American Conference on Unsaturated Soils. 
This conference was built on the past successes of a series 
of regional and international conferences on Unsaturated 
Soils: Pan-Am-UNSAT 2013 (First Pan-American Conference 
on Unsaturated Soils, Cartagena, Colombia, 2013); UNSAT 
2006 (Fourth International Conference on Unsaturated Soils, 
Carefree, AZ, 2006); and the seminal EXPANSIVE’92 (Seventh 
International Conference on Expansive Soils, Dallas, TX, 1992). 

Attendees shared the latest advances, engineering appli-
cations, and pedagogical approaches in the unsaturated soil 
mechanics discipline, focusing on characterization, modeling, 
design, construction, and field performance in keynote and 
technical sessions, as well as short courses. 

The organizing conference committee included: 
Conference Chair and Unsaturated Soils Technical Committee 
Chair Laureano R. Hoyos, PhD, PE, of the University of 
Texas at Arlington, Conference Co-Chair John S. McCartney, 
PhD, PE, M.ASCE, of the University of California, San Diego, 
Technical Program Chair Sandra L. Houston, PhD, D.GE, 
M.ASCE, of Arizona State University, and Technical Program 
Co-Chair William J. Likos, PhD, M.ASCE, of the University of 
Wisconsin, Madison. 

Technical Activities Update

Technical Committees
COMMITTEE COMMITTEE CHAIR EMAIL ADDRESS

Computational Geotechnics José E. Andrade, PhD, M.ASCE jandrade@caltech.edu 

Deep Foundations Muhannad Suleiman, PhD, A.MASCE mts210@lehigh.edu

Earth Retaining Structures Anne Lemnitzer, PE, M.ASCE alemnitz@uci.edu

Earthquake Engineering and Soil Dynamics Adrian Rodriguez-Marek, PhD, M.ASCE adrianrm@vt.edu

Embankments, Dams, and Slopes Timothy Stark, Phd, PE, D.GE, F.ASCE tstark@illinois.edu 

Engineering Geology and Site Characterization Xiong “Bill” Yu, PhD, PE, M.ASCE xxy21@case.edu

Geoenvironmental Engineering Dimitrios Zekkos, PhD, PE, M.ASCE zekkos@umich.edu

Geophysical Engineering Brent L. Rosenblad, A.M.ASCE rosenbladb@missouri.edu

Geosynthetics Jorge G. Zornberg, PhD, PE, M.ASCE zornberg@mail.utexas.edu

Geotechnics of Soil Erosion Ming Xiao, PhD, PE, M.ASCE mxiao@engr.psu.edu

Grouting Paolo Gazzarrini, P.Eng, M.ASCE paolo@paologaz.com

Pavements Charles W. Schwartz, PhD, M.ASCE schwartz@umd.edu

Risk Assessment and Management D. Vaughan Griffiths, PhD, PE, D.GE, F.ASCE d.v.griffiths@mines.edu

Rock Mechanics M. Ronald Yeung, PhD, PE, M.ASCE mryeung@cpp.edu

Shallow Foundations Derrick D. Dasenbrock, PE, F.ASCE derrick.dasenbrock@state.mn.us

Soil Improvement Jie Han, PhD, PE, F.ASCE jiehan@ku.edu

Soil Properties and Modeling T. Matthew Evans, PhD, A.M.ASCE matt.evans@oregonstate.edu

Sustainability in Geotechnical Engineering Jeffrey R. Keaton, PhD, PE, D.GE, PG, ENV SP, F.ASCE jeff.keaton@woodpic.com

Underground Engineering and Construction Elizabeth Dwyre, PE, D.GE, M.ASCE dwyre@pbworld.com

Unsaturated Soils Laureano R. Hoyos, PhD, PE, M.ASCE hoyos@uta.edu
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Our profession has greatly evolved 

as we move forward into the 21st 

century, 106 years after Karl Terzaghi 

came to the United States, and nearly 

100 years since the publication of his 

first masterpiece, Erdbaumechanik 

(Soil Mechanics), which revolutionized 

soil mechanics. Everywhere Terzaghi 

worked (Royal Ottoman College of 

Engineering in Istanbul [now the 

Istanbul Technical University], MIT, 

and Harvard), he set up a laboratory 

to measure soil properties.

Many of the remarkable advancements in geotech-
nical engineering since the early days are due to the 
revolution in computers and information technology 
in all aspects of our practice, including possibilities 
for very thorough and detailed calculations and 
evaluations of performance in 3D. Today, our profession 
is moving toward machine-learning applications and 
multi-data through the internet, including handling 
big data issues. We are at a crossroad, with a paradigm 
shift from verifiable dedicated systems toward large, 
anonymous distributed systems with vast numbers of 
measurements and data.

We wish that these new developments flourish, 
but fundamentals must not be forgotten. A basic 
understanding of the behavior of soft soils remains 
absolutely necessary in our profession — but is it at risk 
of taking a back seat to technical computations and 
newer developments?

“If Soft Clay Deposits Could Talk…”
If only soft clay deposits could talk, like the Atchafalaya 
and New Orleans flood-protection levee sites or the 
Norwegian embankments on sensitive clays, what 
would they say? They would tell us how important it is 

From Downtown Oslo: Drilling of tieback anchors in sheet-pile-supported deep excavation in soft clay, with ground improvement 
measures implemented locally. (Photo courtesy of the Norwegian Geotechnical Institute.)

Is Understanding the 
Stress History and 
Behavior of Soft Soils at 
Risk of Taking a Back Seat?

As We See It

By Suzanne Lacasse, PhD, F.ASCE, F.CAE, NAE, and Nadim F. Fuleihan, Sc.D, PE, RPEQ, M.ASCE



TOUGH, TROUBLE-FREE, PATENTED TAPERTUBE PILES 
SAVE TIME, REDUCE COSTS, OUTPERFORM OTHERS
Project-proven TapertubeTM is a dramatic leap forward in 
on-the-job pile performance. Superior design and robust 
construction mean these remarkable tools deliver big 
advantages over conventional piles or other tapered piles.
Tapertube piles are available in an array of shapes and 
sizes to meet your soil and capacity requirements.

PO Box 688 • Franklin Lakes, NJ 07417-0688
201-337-5748 • fax: 201-337-9022 • www.pileline.com

TAPERTUBE ADVANTAGES
• High capacities for shorter driven lengths
• Conventional equipment and installation methods
• Reduces concrete volume requirements
• Factory attached cast steel points
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• Full-butt welded splices for direct bearing of pipe 

extension on Tapertube
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welding to extend piles
• Heavier thickness provides greater drivability, eliminates 

need for coating and reinforcement

WHAT DO ENGINEERS & CONTRACTORS
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INDUSTRY DOES NOT?

TAPERTUBETM...
The Ideal Piles for
Land or Marine Projects
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to thoroughly understand their geology 
and stress history, and to use a proven 
methodology like Professor Chuck 
Ladd’s SHANSEP approach (Stress 
History and Normalized Soil Engineering 
Properties – Figure 1). Geotechnical 
engineers need to have a sense of how 
soil behaves by “touching and feeling 
a sample,” and understanding which 
in-situ and laboratory tests are specifi-
cally needed to determine representative 
soil properties and to establish the 
most representative stress history and 
corresponding shear-strength profile.

As We See It

Figure 1. Undrained shear strength profiles for a levee reach in the Atchafalaya Basin 
in Louisiana. SHANSEP strengths at the levee centerline and offsets were derived 
from evaluation of stress history and Direct Simple Shear (DSS) undrained testing 
to establish a normalized relationship between DSS strength and OCR. SHANSEP 
S

u
(DSS) strengths correlated well with undrained strengths from CPT s

u
(cone), and 

moderately well with Unconfined (U) and Unconsolidated Undrained (UU) strengths, 
s
u
(U & UU), after empirically correcting for effects of sample disturbance and high 

strain rates. (Graphic courtesy of Ardaman & Associates, Inc.)
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www.handygeotech.com
Handy Geotechnical Instruments, Inc., Madrid, Iowa, 50156 USA.
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Two tests in sandstone at the Guxian Reservoir of Shanxi Province, China.
Total testing time less than two hours.
A test that can pay for itself the first time it is used.

Data courtesy of  Yellow River Engineering Consulting Co., Ltd China.

Sometimes the ROCK Borehole Shear Test
                        is not just an option; it is the Only Option

to avoid bias to the unsafe side from only testing intact core samples.
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the ultimate bearing capacity, Q
u
, was 

not done using the relationship A N
c
 s

u
, 

where A is the area of the foundation, 
N

c
 is the bearing capacity factor = 6, 

and s
u
 is the undrained shear strength. 

A hand-calculation should have tipped 
off the predictors that a load above 
250 kN would not be reasonable (even 
after allowing for an Nc

 value somewhat 
higher than 6).

In his keynote lecture for 
GeoCongress 2013, Professor Mike 
Duncan recommended that more than 
one computer code be used when doing 
geotechnical calculations to check “that 
you have not missed anything of impor-
tance.” We would like to add: “Always 
check the result with a simple back-of-
the-envelope calculation!” Today, it is 
not the software used that differentiates 
between consultants. The knowledge 
and experience of the personnel using 
the software and the appropriateness of 
the specific soil models and parameters 
adopted make the whole difference 
between “a dangerous robot” and a 
reputable consultant. Although the tools 
used today are much more sophisticated 
than earlier, experience, judgment, 
and thorough quality control remain as 
important as ever.

In Praise of Testing and 
Good, Reflected, and Clearly 
Presented Data
To determine soft-ground properties and 
establish the stress history and relevant 
shear strength profile, engineers need 
to interpret good-quality test results, 
and in most cases, verify them with 
well-established correlations. To create 
a design, the engineer needs good, 
precise graphs of the soil properties. 
An undrained shear strength without 
reference to how it was measured is 
worthless. So is the preconsolidation 
stress without an indication of the 
quality of the soil specimen. And so is 
the effective overburden stress without 
a reference to the in-situ pore pressure 
and how it was measured or assessed. 
The meticulous presentation of data, 
even though considered “old-fashioned” 

Prediction of Failure Load for a 
Shallow Foundation on Clay
Soft ground presents challenging 
construction problems, such as 
excessive, time-dependent foundation 
settlements, and bearing capacity and 
stability-type foundation failures. At a 
recent prediction exercise of a shallow 
foundation on clay (1.8-m square, 1.5-m 
below grade) at the Australian National 
Field Testing Facility, 50 predictors made 
Class A (i.e., a priori) predictions of the 
load at failure1. The predictors came 
from 13 countries, including 23 practi-
tioners, 16 academics, and 17 students. 
The soil properties were reasonably 
well characterized with laboratory and 
in-situ tests. The undrained triaxial 
compression shear strength of the clay 
was 10-12 kPa.

The measured failure load was 
205 kN, yet the Class A predicted 
failure loads ranged widely from 130 to 

2,229 kN. The mean predicted failure 
load was 404kN, and the median was 
333kN. Amazingly, seven predictions 
exceeded 500 kN! Some predictors 
used advanced, state-of-the-art, 
finite-element computer programs, 
while others relied on simpler bearing- 
capacity equations to calculate the 
failure load. Surprisingly, the predictions 
were very far apart despite the fact that 
the most accurate (200 kN) and the least 
accurate (2,239 kN) predictors report-
edly used the same bearing capacity 
equation. The predicted settlement of 
the foundation at various stress levels 
was also much higher than measured 
for most predictors.

The range in predicted failure load 
is alarmingly large. Twenty-nine Class A 
predictors (almost 60 percent of the par-
ticipants) gave an ultimate load greater 
than 300 kN. One wonders why a simple 
back-of-the-envelope verification for 

As We See It
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by some, is crucial. Also, many more of 
our young graduates need to become 
interested in laboratory testing and 
the interpretation of test results! 
Unfortunately, most academic insti-
tutions and many geotechnical firms 
have moved away from that important 
element of our profession.

The selection of soil parameters from 
laboratory and in-situ tests results for 
geotechnical design still involves a high 
degree of subjectivity. This “subjectivity” 
should be influenced by an understand-
ing of how soft soil behaves, supported 
by solid experimental evidence and 
well-established correlations. For 
example, the influence of strain rate on 
the key mechanical parameters of soft 
clays, such as the preconsolidation stress 
and undrained shear strength, is not 
well rooted in geotechnical practice, and 

strength and stress anisotropy is still too 
often forgotten.

In summary, our profession should 
refocus on a complete understanding 
of the stress history and behavior of soft 
ground. We ought to remind ourselves 
that we have a substantial responsibility 
for safeguarding the safety of people and 
property. We need to become intimate 
with the deposits we are evaluating and 
continue to rely on experience, peer 
review, and simple order of magnitude 
hand-calculation checks. 

Let’s also remember that in order to 
be successful, a geotechnical engineer 
has to bridge between the fields of 
science and art, to assess the geology 
and soil-structure as well as soil-water 
interaction, and rely in large part on gut 
feeling, moderated with local experience 
and expertise. 

1 Doherty, J.P., S. Gourvenec, and F.M. 
Gaone, (2018). “Insights from a Shallow 
Foundation Load-Settlement Prediction 
Exercise.” Computers and Geotechnics. 
93: 269-279.

j SUZANNE LACASSE, PhD, F.ASCE, F.CAE, 

NAE, is the former managing director 

and now a consultant for the Norwegian 

Geotechnical Institute in Oslo, Norway. She 

can be reached at suzanne.lacasse@ngi.no.

j NADIM F. FULEIHAN, Sc.D, PE, RPEQ, 

M.ASCE, is senior consultant and president 

of Ardaman & Associates Inc., in Orlando, 

FL, where he is in charge of major geo-

technical engineering projects. He can be 
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As is common in most projects, the issuance of this 
report completes the geotechnical scope, and my involve-
ment, on your project. However, I want you to know that I 
could add considerably more value. Like any project, the 
upcoming months will incur a host of changes, challenges, 
and opportunities for the design — all of which will occur 
without my knowledge. If this happens, my recommen-
dations stated in the report may become irrelevant, or at 

best compromised. Opportunities for cost savings may 
be lost, and geotechnical-related construction issues 
and questions will be handled by the design manager, 
construction manager, or site civil or structural engineer, 
who is probably not familiar with the basis for my design 
recommendations.

But it doesn’t have to be that way. I want your project 
design and construction to go smoothly and be as 
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Dear Client,

Thank you for choosing me to be your geotechnical 

engineer on this project. I have overseen the subsurface 

exploration and laboratory testing for the project, and the 

attached report presents recommendations, design values, 

and potential construction issues for the project as currently 

envisioned. I wish you and the design team well.

Dear Client
Your Geotech  
Can Do Better

As I See It

By Charles Winter, PE, D.GE, M.ASCE



Changes to your 

project over the next 

few months will occur 

without my knowledge, 

thus potentially making 

my recommendations 

irrelevent. But it doesn't 

have to be that way.
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As I See It

efficient as possible. When the building 
footprint is adjusted, the base slab 
elevation changes, or the design load 
is modified, I could be involved and 
update my recommendations accord-
ingly. Perhaps the change in building 
type and reduced loading makes shal-
low foundations more attractive than 
the recommended deep-foundation 
system. Perhaps needing to add that 
basement below the groundwater 
table in very permeable sandy soil 
will have profound implications for 
construction dewatering and long-
term maintenance. And perhaps the 
need to raise the embankment grade 
may result in considerably higher 
settlement within the underlying, 
lightly overconsolidated clays. Without 
my involvement, such “game changers” 
may go unaddressed, or not properly 
addressed, until it’s too late.

In addition, I could to be there 
to review, or perhaps author, spec-
ifications for foundations, ground 
improvement, backfilling, shoring, or 
excavation — value I could add that 
will give peace of mind to the project 
team that the language is appropriate 
and tailored for the construction and 
geologic conditions at the project site. 
I could review and make comments to 
drawings to ensure the geotechnical 
components of the design are properly 
depicted and that adequate informa-
tion is included for the contractor.

I could advise whether the 
contractor’s submittals are acceptable, 
and answer questions throughout con-
struction. And I could react in a timely 
and efficient manner when issues 
arise — all because I have had the 
privilege of being involved throughout 
the design.

For this to happen, however, we 
need to re-envision my role in your 
project. I, as a geotechnical engineer, 
need to be seen as a vital component 
in your overall project delivery. I need 
to be included in relevant project 
meetings, copied on team emails, and 
given the same access to in-progress 
documents as the experts from other 

CA: 323.441.0965
CO: 303.666.6127 
FL: 407.826.9539  
IL: 847.221.2750 
LA:  985.640.7961 
NC: 704.593.0992 
OH:  216.831.6131 
PA:  610.459.0278  
TX:  832.389.1156 
WA:  425.381.9690 

Central Office: 
216.831.6131

www.GRLengineers.com
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disciplines. I need to have periodic 
communication with the project man-
ager, and structural and civil engineers. 
The team needs to know who I am and 
be told they can reach out to me with 
questions.

Of course, I will need additional 
scope and the requisite compensation 
for my involvement. This will likely not 
be a trivial amount. However, continual 
involvement by your geotechnical 
engineer is a small price to pay for the 
peace of mind that the foundation and 
earthwork components of your project 
are completely integrated into the 
final design and are addressed during 
construction, resulting in an optimized 
design and efficient construction.

I hope you will reconsider and 
include me as a full member of your 
design team. You’ll be glad you did! 

CHARLES WINTER, PE, D.GE, MASCE, is 

a senior geotechnical engineer at CH2M 

in Milwaukee, WI. He is primarily involved 

with the design of foundations and retaining 

structures for transportation and water 

infrastructure projects. He can be contacted 

at charles.winter@ch2m.com.
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Professor Richard Goodman 
is best known for his work on 
characterization and analysis of 

discontinuous rock. His research has 
led to, most notably, the development 
of block theory, which was originated by 
Gen-hua Shi, and, along with Professor 
Robert Taylor, introduction of the joint 
element for modeling rock joints in 
finite element analyses. Additionally, 
Goodman developed a base friction 
machine that furthered the understand-
ing of kinematics and failure modes 
in fractured rock. A prolific writer, 
Goodman has authored more than 200 
technical publications and five highly 
influential books: Methods of Geological 
Engineering (1976); Introduction to 
Rock Mechanics (1980); Block Theory 
and Its Application to Rock Engineering 
(1984); Engineering Geology – Rock in 
Engineering Construction (1993); and 
Karl Terzaghi: The Engineer as Artist 
(1999). These works have been widely 
translated into other languages.

Goodman earned high academic 
marks from an early age. In 1951, at the 
age of 15 and after completing only two 
years of high school, he received a Ford 
Foundation scholarship to attend the 
University of Wisconsin. He completed a 
bachelor’s degree in geology from Cornell 
University in 1955. A year later, to learn 
more about geology, he took a job with 
the Corps of Engineers as assistant to the 

Richard E. Goodman,  
PhD, NAE

Lessons Learned from GeoLegends

By Michael Gardner, PE, S.M.ASCE, Robert Lanzafame, PE, Julien Waeber, PE, PG, CEG, M.ASCE, 
and Chukwuebuka Nweke, PhD, EIT, M.ASCE

Richard E. Goodman
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project geologist for construction of the 
Grass River and Robinson Bay Locks of 
the St. Lawrence Seaway Project in New 
York. Subsequently, in 1958 he earned a 
master’s degree in civil engineering from 
Cornell University, majoring in air photo 
interpretation and economic geology. In 
1959, after a five-month field job pros-
pecting for mineral deposits  on freezing  
Baffin Island in the Canadian arctic, and 
another year working for Geotechnics and 
Resources in White Plains, NY, Goodman 
became a doctoral student in the Mineral 
Technology Department at the University 
of California, Berkeley, under Professor 
Parker Trask. Despite Trask’s unfortunate 
death in 1961, Goodman completed his 
doctorate in geotechnical engineering 
under Professor Harry Seed in 1963, 
while continuing to teach Trask’s courses 
in geological engineering. On award of 
his doctorate, he joined the faculty at 
the University of California, Berkeley, 
attached to Seed’s geotechnical group in 
the Civil Engineering Department, where 
he introduced courses in rock mechanics 
and geological engineering.

During his 30 years on the Berkeley 
faculty, Goodman accepted many geolog-
ical engineering consulting assignments, 

particularly those concerning dams. At 
first, he worked mainly in the mountains 
of Western Colombia for the consulting 
firm INGETEC, and also in Venezuela, to 
evaluate the quality and safety of potential 
dam sites. He especially appreciated 
one particular consulting project, for 
which he traveled partly on horseback to 
evaluate multiple sites for very large dams 
on the middle fork of the Cauca River in 
Colombia. Later, Goodman investigated 
the safety and adequacy of rock founda-
tions for a number of existing concrete 
dams of the U.S. Bureau of Reclamation 
and the Corps of Engineers in the western 
U.S. Most recently, he traveled with 
Professor Nick Sitar from the University 
of California, Berkeley, to study toppling 
that was occurring in the rock adjacent 
to a giant arch dam on the Yellow River of 
China. Some of these consulting activities 
generated research projects that partially 
supported some of his 35 doctoral 
students over the years at Berkeley.

Among his many contributions to 
geological engineering, Goodman’s 
favorite is the invention of the base 
friction modeling machine, a device 
that demonstrates the failure modes 
of a general, 2D system of joint blocks 

within a rock foundation, excavation, 
or slope. Research and teaching 
with this approach has been widely 
appreciated, and base friction models 
now exist in colleges and industry 
throughout the world.

Goodman has received many awards 
for his outstanding accomplishments 
from AIME, GSA, and ASCE. He was 
elected to the National Academy of 
Engineering (1991) and received an 
honorary doctorate from the Technical 
University of Graz, Austria (2004) and 
an honorary membership in the AEG 
(2016). He has presented the Rankine, 
Marsal, Sowers, Seed, Lee, and Leonards 
Distinguished Lectures.

Aside from his many professional 
accomplishments, Goodman is 
an active musician. As a child, he 
studied the piano intensively. While 
at Berkeley, he studied voice and 
subsequently founded and directed the 
Berkeley Opera Company. Considering 
Goodman’s many talents, it would be 
fair to describe him as a “renaissance 
man” — comfortable riding a horse on 
a consulting job, singing an opera role, 
or judging the stability of discontinuous 
rock in an underground chamber.

The faculty of a rock mechanics short course sponsored by the 
University of Minnesota in 1968 featured a “Who’s Who” of rock 
mechanics at that time. From left: A.M. Starfield, R.E. Goodman,  
C. Fairhurst, P. Hackett, N.J. Price, N.G.W. Cook, J.C. Jaeger, and  
E. Hoek. Not pictured are W.F. Brace, T.A. Lang, and M.D.G. Salamon.

Daughters Paula, Holly, and Lillie had this “professor” 
t-shirt made for Goodman’s 1977 geological engineering 
excursion to Keystone, CO, where he attended the 16th U.S. 
Symposium on Rock Mechanics. Goodman wore that same 
shirt on the annual field trip over the ensuing decade.
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Q: What inspired you to pursue a 

career in geological engineering?

As a child, I was propelled toward a career 
as a classical pianist until the age of 15, 
when I was awarded a Ford Foundation 
scholarship to the University of Wisconsin. 
It was there, in the lecture hall of Professor 
Sheldon Judson, that I was introduced 
to and intrigued by the study of geology 
and chose to make it my major field. In 
graduate school at Berkeley, it became 
evident to me that soil mechanics was 
not necessarily an appropriate vehicle for 
evaluating the stability of rock slopes, dam 
foundations on rock, or underground 
openings in rock. Discovery of my “base 
friction model” illustrated many modes of 
failure in jointed and bedded rock masses 
that must be investigated to realistically 
judge the safety of a dam foundation.

Lessons Learned from GeoLegends

Goodman (at right) and his grad student Dave Rogers aid in the identification of 
a simple toppling failure in Precambrian granite of the Alabama Hills near Mt. 
Whitney, CA (1977).
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Q: Of all your work, what  

contribution are you the most  

proud of?

I feel some pride in having been 
able to help students learn from my 
textbooks, lectures, and professional 
papers, and by guiding them on field 
trips to view engineering rock-work in 
process. Perhaps the most satisfying 
of my educational ventures was 
leading students on excursions to 
large engineering excavations and 
construction work in progress. These 
site visits allowed time and space to 
communicate how the engineers and 
constructors were appropriately tack-
ling potential geologic difficulties with 
appropriate procedures and methods. 
In the field, the students were (usually) 
enthusiastic and interested.

Q: Is there a particular 

book you especially 

enjoyed writing?

I enjoyed them all, but 
especially writing my book 
about Karl Terzaghi’s life 
and work. Its preparation 
was a highlight of my 
professional life. It was 
fascinating to follow the 
details of his teaching 
years, his correspondence 
with many friends (and a 
few less friendly), and his 
wide-ranging engineering 
jobs. Above all, he always 
seemed to be able to 
anticipate potential 
difficulties in projects and advise how 
best to avoid or conquer them. I studied 

all his reports and correspondence at 
the Terzaghi Library of the Norwegian 
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attendees of the Conference on Fractured and Jointed 

Rock Masses at Lake Tahoe in June 1992.
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Geotechnical Institute (NGI). Eventually 
I was able to visit some of his completed 
projects and to interview personnel who 
had worked with him — most notably 
Ralph Peck. I met some of his family 
and friends, and subsequently taught 
rock mechanics for a term at his alma 
mater, the Technical University of Graz, 
Austria. Among other accomplishments, 
Terzaghi posthumously taught me how 
to read German.

Q: What did you enjoy the most 

during your career?

I loved teaching and interacting with 
graduate students at Berkeley, especially 
conducting field trips with the students. 
Some of our trips went for 7 to 10 days 
to visit national parks, dams, and mines. 
Civil engineering students need to go 
into the field to see the Earth, hopefully 
with someone who has geological engi-
neering knowledge and experience; you 
must visit the rocks and soils in person 
to begin to appreciate the questions the 
engineer has to ask, and to try out some 

possible answers. Students told me they 
greatly appreciated the experience of 
seeing and learning about the sites we 
visited in the field.

I enjoyed every aspect of working 
with graduate students — helping them 
to find meaningful research topics, 
developing financial and material 
support, and following their progress. 
I admired their accomplishments and 
tried to keep up with their careers in 
industry or other universities. I now look 
upon them as part of my own family.

Q: What’s your view of the 

relationship between geology and 

engineering in practice?

The design and construction of specific 
works can be sensitive to details of the 
geologic structure and stratigraphy in 
the foundation rock. Education in geol-
ogy will widen the vision of the engineer, 
but the advice of professional geological 
engineers or engineering geologists as 
consultants is usually advisable in order 
to enlarge that vision. These consultants 
aren’t just investigating the Earth, as 
much as detailing the character, struc-
ture, and strength of specific slopes, 
foundations and abutments, spillways, 
and the site hydrology. Maps and sec-
tions, characterizations of the various 
structures and rock qualities, and study 
of the site hydrology are all required.

Engineering geologists and geologi-
cal engineers reporting rock conditions 
at structural foundations and abutments 
will have some analytical tools for evalu-
ating the safety of the rock intersections 
with the structures. But general civil 
engineers also need to study geology so 
that they will understand the maps and 
diagrams sufficiently to collaborate with 
the geologists or geological engineers.

Q: What are the most common causes 

of failure in engineering projects, and 

how can they be eliminated?

Engineering failure can result from 
misinterpretation, or outright neglect, 
of geologic details with resulting loss of 
critically important information. The 
cause of failure is usually deeper than 

Lessons Learned from GeoLegends

Goodman examines a toppling failure impacting the penstocks of the Caribou 2 

Powerhouse in California’s Sierras (2007).

Goodman enters a large-diameter 
bucket auger borehole to evaluate a 
series of rockslides in 1995-97. The rock-
slides emanated from the old Stoneridge 
Quarry in San Francisco and endangered 
a condominium development.
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just the geological factors themselves, 
possibly reflecting some inadequacy 
of the engineering approaches that 
were tried. One of the most significant 
failures in the history of dams is that of 
Malpasset Dam in France. All civil engi-
neers and engineering geologists should 
read about this tragedy. It illustrates how 
unfavorable geologic structure can bring 
structural collapse; it demonstrates 
the danger of mistaken reasoning and 
blindness to geological hazards in the 
foundation and abutments of a dam.

When I served on an Oversight Board 
for design and construction of a large 
new dam and spillway in California, 
we leaned over everyone’s shoulder. 
Site geology was one of five different 
specialties represented on the Board. At 
every stage of the project, we discussed 
how each difficulty should be handled 
and what path could generate hazards 

Lessons Learned from GeoLegends
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to the public. If something were to go 
wrong, where and how could the event 
be triggered? What aspects of the project 
may lack precedence? Design invites 
collaboration of a group of informed 
engineers at every stage. And one or 
more of the design group must be able to 
consider geologic factors.

Q: Is there anything you have wanted 

to do, but never had the chance?

I wish I had also studied structural 
engineering and hydraulics as a 
graduate student.

Q: What’s your favorite rock?

Serpentine is my favorite because it 
provides jobs for geological engineers. 
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As with all material testing, soils testing has undergone 

dramatic advances in technology because of computer 

automation. In the 1970s, laboratories were filled with 

dial gages, proving rings, mercury pots, and pressure 

regulators. It was an environment dominated by manual 

labor, imposing many constraints on test capability and 

duration. For example, collecting time-deformation 

measurements during all the increments of an  

oedometer test was an expensive venture.

By John (Jack) Germaine, ScD, F.ASTM, M.ASCE

Soil testing laboratory at 
Norwegian Geotechnical 
Institute, Oslo, Norway.  
(Photo courtesy of the 
Norwegian Geotechnical 
Institute.)

Automation of geotechnical testing equipment has lagged behind other industries 
due to the size of the market and complexity of the testing requirements. However, 
generic automation components (e.g., servo motors, computer interfaces, and data 
acquisition modules) have enabled computer control of most soil-engineering test 
devices, now providing more precise control of test parameters and more complex 
simulations.

With all these advancements, it’s still true that the quality of the test results 
depends on the quality of the sample collected from the field, as well as the 
expertise of the laboratory personnel. Taking advantage of quality results and the 
expanded capability now shifts responsibility to the engineer in specifying the 
sampling and testing program to develop the soil parameters needed for ever-more 
sophisticated engineering analyses.

Many technical details are relevant to the test program outcome, but these topics 
stand out as some of the most important:

 o Mitigating the adverse effects of sampling disturbance
 o Determining the stress history of the profile
 o  Using the most appropriate method to determine the shear strength
 o Understanding the impact of soil anisotropy
 o Accounting for strain rate sensitivity

Sample Collection
Although experts can define a ”soft soil deposit” in many ways, it is usually 
considered to be “soft” if it has a low overconsolidation ratio (OCR). This definition 
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is independent of strength and would include 
a normally consolidated (NC) soil at any depth. 
Also, it will have a low lateral stress ratio and 
relatively high in-situ shear stress. Under the 
very best of circumstances (the perfect sample), 
this in-situ shear stress is removed once the soil 
is removed from the sample tube. In recognition 
of this reality, the term “intact sample” is now 
replacing the term “undisturbed sample.” 
Careful control of the sample recovery operation 
is essential for collecting a high-quality, intact 
sample, but even this material will be altered 
from the in-situ condition.

When it comes to collecting soft soil samples, 
there are a few absolute requirements, along 
with many supplementary details that can be 
implemented to improve the sample quality. For 
example, boreholes must be advanced using a 
side discharge or tricone rotary bit to prevent 
jetting ahead of the cutter, which can lead to dis-
turbance. In addition, the drilling mud should 
be set to compensate for the horizontal total 
stress at the bottom of the hole, and the mud 
level must be maintained during tool handling. 
Thin-walled, fixed piston samplers are most 
common, but in theory, quality can be improved 
as the diameter of the sampler is increased with 
larger-diameter samplers or rotary corers. Push 
samplers will cause disturbance beyond the 
effects of shear stress removal. The process of 
sampler penetration strains the soil entering 
the sample tube, which softens the material and 
reduces the effective stress. Suction breakers are 
useful when the deposit has silt-parting seams 
or when the soil has a low plasticity. Reducing 
the inside clearance ratio of sampling tubes with 
a lathe can be helpful in improving recovery of 
low-plasticity soils that won’t swell enough to 
bind to the inside of the sampler.

Sample Quality
Every soil sample selected for strength and 
compressibility laboratory testing should be 
carefully screened to evaluate its overall sample 
quality. Handheld shear vane measurements 
taken in the field on the exposed ends of the 
sample provide an immediate assessment of the 
level of disturbance. The effects of the sampling 
process will reduce the shear strength, but the 
soil should still experience a brittle failure after 
the peak torque. In addition to providing an 
evaluation of sample quality, the immediate 
strength assessment is useful for making Figure 1. A radiograph negative of a section of a 2.8-in.-diameter tube.

It’s critical to carefully remove the 

sample from the tube. In fact, more 

damage can be done to the soil by 

removing it from the sample tube than by 

collecting the sample from the deposit.
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adjustments to the sampling process.
Radiography provides a view of the 

cross section of the sample before it is 
removed from the tube. This technology 
has been available to geotechnical 
engineers for over 30 years, but is still 
not used routinely. The radiograph 
provides three extremely valuable pieces 
of information:
1.  A radiograph can be used to 

make a qualitative assessment of 
sample quality. Evidence of sample 
disturbance appears as distortion of 
layers, voids, and inclusions. Figure 
1 shows a radiograph negative (dark 
areas are less dense) of a section of a 
2.8–in.-diameter push sample. The 
numbers along the left edge are made 
of lead and spaced 1 in. on center. 
The image shows a layered deposit. 
In general, the layers have straight 
interfaces, which is good evidence of 
a high-quality sample. However, there 
are a number of dark bands (above 
5 and between 2 and 3.5) that are 
open voids in the sample. These are 
horizontal separation cracks caused 
during the sampling process.

2.  The radiograph provides information 
that is helpful in selecting the best 
location within a tube for the engi-
neering tests. This makes it possible to 
avoid inclusions, such as drop stones 
or zones of sample disturbance. It’s 
far more common for a sample to 
have “problem” sections, rather than 
be good from top to bottom. It’s often 
desirable to target specific types of 
material. For instance, consolidation 
tests provide the best results when 
they are located in the more clay-rich 
material, which yields more distinctive 
preconsolidation pressures.

3.  Radiography can be used to develop 
an overview of all the material avail-
able for testing before opening a single 
tube. This provides the engineer with a 
powerful planning tool and the means 
to optimize a test program.

Preconsolidation Pressure
The most important parameter for site 
characterization is the preconsolidation 

Figure 2. Constant Rate of Strain consolidation test results on a specimen of 
intact Boston Blue Clay.

pressure profile. The OCR and stress 
history of the deposit are computed 
from the preconsolidation pressure 
and with the calculated in-situ vertical 
effective stress. Preconsolidation 
pressure is determined from the results 
of a one-dimensional compression 
curve. This measurement should be 
performed on the highest-quality 
material in a tube. Looking again at 
Figure 1, it is clear that the sample qual-
ity is variable, and the highest-quality 
material is between 3.5 and 4.5 in. 
This is the material best suited for the 
consolidation test.

It’s critical to carefully remove the 
sample from the tube. In fact, more 
damage can be done to the soil by 
by removing it from the sample tube 
than by collecting the sample from the 
deposit. That’s because the soil is fully 
confined during tube sampling, while 
the total stress is completely removed 
during extrusion and handling. Once 
the preferred section of the tube is iden-
tified by radiography, the tube should 
be cut with a band saw to isolate the test 
section. The soil should be debonded 

from the inside of the tube with a wire 
saw and then gently extruded from the 
tube with hand pressure. The soil can 
then be trimmed to suit the particular 
test requirements.

In addition to improved handling 
of samples, constant rate of strain 
(CRS) consolidation testing provides 
much more detailed compression 
data than the standard incremental 
oedometer test. CRS testing yields a 
continuous compression curve and 
lends itself to testing automation. 
The calculations for strain, effective 
stress, hydraulic conductivity, and 
coefficient of consolidation are done 
with computer programs, and there is 
no need to interpret deformation vs. 
time curves. This is a major savings in 
labor. The compression curves from 
the CRS test are much more detailed, 
and the method eliminates the need to 
interpret the shape between sparsely 
spaced data points. The CRS test also 
provides a continuous measure of the 
hydraulic conductivity. Figure 2 depicts 
the results of a CRS test performed on 
Boston Blue Clay. The compression 
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curve is easy to interpret using any of 
the established methods to determine 
the preconsolidation pressure. The 
black dots illustrate the points that 
would be acquired in an oedometer 
test, during which the stress is doubled 
for each increment.

Strength Evaluation
In general, the undrained shear strength 
of soft clay soils is critical for loading 
conditions (e.g., embankments), while 
the effective friction envelope is critical 
for unloading conditions (e.g., cut 
slopes). Advances in computer- 
controlled equipment have made a 
remarkable improvement in the ability 
to measure shear-resistance properties. 
With this technology, engineers can now 
specify complex and more realistic load-
ing scenarios. It’s now even possible, but 
not cost effective, to perform a testing 
program according to Lambe’s stress 
path method. Computer automation 
has changed testing in two fundamental 
ways: 1) it has reduced the manual labor 
demand needed to perform tests, and 2) 
it has added the ability to perform tests 
using independent multi-axis precision 

control. Now it’s possible to perform 
complex, multistage tests, including 
consolidation to establish in-situ 
conditions, undrained shearing to 
evaluate resistance, and reconsolidation 
to develop anisotropy, followed by 
additional shearing to evaluate the shear 
enhanced undrained strength.

With all this technology, it’s 
disappointing that the profession still 
specifies unconsolidated undrained 
(UU), triaxial compression tests when 
developing strength vs. depth profiles. 
One could argue that the handheld shear 
vane strength measured on the tube 
ends provides a more representative 
value of undrained shear strength 
than a UU triaxial test. As described in 
“Sample Collection,” significant sample 
disturbance can be caused by sampling, 
removal from the tube, manual 
handling, trimming to the appropriate 
dimensions, and being encased in 
the membrane. This disturbance 
influences the negative pore pressure 
and resulting effective stress within the 
sample. Because pore pressure is not 
measured in the UU test, the effective 
stress is unknown, which leaves no 

Figure 3. Comparison of undrained shear testing results for normally consolidated, 

resedimented Boston Blue Clay specimens after hydrostatic and Ko consolidation.

measurements on which to judge the 
reasonableness of the strength result. 
The evaluation is further complicated by 
the influence of anisotropy and loading 
time on the measured strength. As a 
result, UU measurements combine a 
number of undesirable soil behavior 
factors, which could lead to a strength 
value that’s too high or too low.

A more appropriate methodology is 
to perform a Ko consolidated undrained 
(CKoU) triaxial test that measures 
pore pressures during shear. During 
the first stage of the test, the specimen 
is consolidated to the in-situ stress 
ratio to account for the fact that the 
vertical effective stress is not equal 
to the horizontal effective stress. For 
low-OCR soils, this initial shear stress 
has important consequences on the 
subsequent undrained shear behavior. 
The undrained shear phase of the 
test is performed at a slow enough 
strain rate to allow equilibration of the 
shear-induced pore pressure.

To demonstrate the importance of 
initial consolidation conditions, Figure 3 
compares normalized shear stress versus 
axial strain for two triaxial compression 
tests of NC, resedimented Boston Blue 
Clay. One specimen was consolidated 
under Ko conditions (CKoUC), and the 
other was consolidated under isotropic 
stress conditions (CIUC). As shown in 
Figure 3, the Ko consolidated specimen 
has a higher normalized strength 
and much lower strain to failure. This 
difference in stress-strain behavior is 
especially important when an analysis is 
using strain compatibility along a shear 
surface.

Two very different testing methodolo-
gies are used to evaluate the strength vs. 
depth profile:

1. Recompression - A recompression 
test is performed by consolidating the 
specimen in the laboratory back to 
the in-situ effective stress conditions 
and then conducting the undrained 
shearing. An independent evaluation 
of the appropriate Ko value is needed 
because it will then be used as a target 
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value during the consolidation phase of 
the test. Recompression testing is most 
appropriate for slightly overconsolidated, 
highly structured, sensitive soils. The 
sample must be of very high quality in 
order to preserve the in-situ structure. 
Recompression is unconservative for 
low-OCR soils because the void ratio will 
decrease during the consolidation phase, 
causing an increase in the strength. A 
recompression test provides a strength 
measurement at one depth in the profile. 
A series of tests is then required to develop 
the undrained strength profile with depth.

2. SHANSEP - The Stress History and 
Normalized Soil Engineering Properties 
(SHANSEP) approach makes use of 
the observation that fine-grained soil 
behavior can be normalized to the con-
solidation stress and OCR. Normalization 
is not applicable over large consolidation 
stress ranges. The SHANSEP approach 
provides a framework to generalize a few 
shear test results to develop a complete 
strength vs. depth profile. In addition, 
the strength parameters can be used to 
predict changes in strength due to field 
consolidation.

Figure 4. Computer-controlled triaxial apparatus in temperature-controlled 
enclosure.

In the SHANSEP approach, the test 
specimen is Ko consolidated beyond the 
preconsolidation pressure into the NC 
range. The consolidation phase is most 
often performed using constant rate of 
strain control. The specimen is loaded 
to about twice the preconsolidation 
pressure to erase the effects of sampling 
disturbance and reestablish the one- 
dimensional fabric. One cycle of second-
ary compression is used before the next 
stage of the test, unless the results will be 
used for a staged construction project. 
Next, the specimen is either unloaded to 
a specific OCR (and associated Ko value) 
or sheared under undrained conditions 
to failure. Due to the consolidation 
stage of the test, a SHANSEP test takes 
considerably longer to perform than 
a recompression test. However, only 
a few tests are required to determine 
the SHANSEP equation constants. The 
complete strength vs. depth profile is 
computed using the SHANSEP equation 
in combination with the vertical effective 
stress and preconsolidation profiles.

Anisotropy
The soil shear strength properties 
depend on the loading direction, magni-
tude of the out-of-plane stress, and the 
loading history. In fact, anisotropy is one 
of the most intriguing and unique fea-
tures of geomaterials. Soft, fine-grained 
materials are strongly anisotropic in 
both undrained strength and stiffness. 
This has led the geotechnical profession 
to develop a variety of testing devices in 
response to the influence of anisotropy 
on soil-engineering properties. The 
most commonly used testing devices 
providing uniform conditions include: 
triaxial (actually biaxial), plane strain, 
true triaxial, and direct simple shear. The 
triaxial and direct simple shear devices 
are, by far, the most commonly used in 
practice. There are also a number of spe-
cialty devices, such as the torsional shear 
hollow cylinder used in the research 
community, that provide the means to 
modify the direction of loading and the 
relative magnitude of the intermediate 
principal stress.



41www.geoinstitute.org

Strength anisotropy can be very 
significant. In general, the triaxial 
compression mode of shearing has 
the highest strength, followed by 
direct simple shear and then triaxial 
extension. The magnitude of anisotropy 
depends on the plasticity of the soil and 
decreases as the liquid limit increases. A 
low-plasticity soil can be twice as strong 
in triaxial compression as in extension. 
Conversely, low-plasticity soil is much 
more ductile in extension, with observa-
tions of greater than 10 percent strain to 
failure, when compared to compression 
(often less than 1 percent strain to 
failure). These are important differences 
and deserve careful consideration.

Independent of the testing meth-
odology, it’s important to consider the 
direction of loading in the field when 
selecting the type of test to perform in 

the laboratory. For example, the soil in 
contact with a friction pile is well- 
simulated with the direct simple shear 
device. The circular arc used to inves-
tigate the stability of an embankment 
would be plane strain compression 
at the crest, direct simple shear in the 
middle, and plane strain extension at 
the toe. Because plane strain equipment 
is uncommon, plane strain testing is 
often replaced with triaxial equipment.

Attention to Details Always 
Counts
Testing technology has advanced 
tremendously over the past 30 years. 
Computer automation has reduced 
labor requirements, improved testing 
precision, and enabled amazing test 
complexity. But the quality of test results 
continues to rely on sample quality. The 

geotechnical engineering community 
must take advantage of the increased 
laboratory sophistication by specifying 
test programs that account for the most 
important aspects of soil behavior. A few 
carefully selected tests will provide far 
more useful information and increase 
confidence in an engineering solution. 
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Causeway through lowland area in the Nine Mile Creek watershed on U.S.  
Highway 169 in Hennepin County, MN. (Photo courtesy of Ames Construction.)
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As part of a Minnesota Department of 

Transportation (MnDOT) design-build project, 

a causeway was constructed in 2017 to replace an aging 

bridge in the southwest metropolitan area of Minneapolis. The causeway runs 

through a lowland area in the Nine Mile Creek watershed on U.S. Highway 169 in Hennepin 

County, MN. Its major components include a column-supported embankment (CSE), two 

3,000-ft-long parallel retaining walls, 22 box culverts, and new roadway pavement.

A GOOD 
CAUSE  
FOR A CAUSEWAY
How Geotechnology and Project Delivery 
Restored a Roadway Embankment Crossing  
a Historically Challenging Soft Ground Site

By Derrick Dasenbrock, PE, F.ASCE, Michael P. McGuire, PhD, M.ASCE,  
James G. Collin, PhD, PE, D.GE, F.ASCE, Alex Potter-Weight, PE, Joseph Bentler, PE, M.ASCE, 
Alexander Abraham, and Alexander Erb, PE, A.M.ASCE
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The causeway’s design was selected because it reduced the 
initial cost of the roadway structure as well as the long-term 
inspection and maintenance demands of the bridge. The 
project team also considered potential impact on nearby 
wetlands. A design-build (D-B) procurement was used to 
encourage contractor innovation and deliver the project faster 
than a traditional design-bid-build project. A performance 
specification limiting overall settlement established the 
foundation requirements, which enabled the contractor to 
select the means and methods that met its cost, schedule, and 
performance needs.

Project Background
While constructing the causeway, traffic had to be detoured 
and the roadway closed from mid-January to mid-September 
2017. A variety of technical challenges had to be overcome 
during design and construction to successfully reopen the 
roadway to traffic ahead of schedule. An unusual aspect of the 
design was the inclusion of 21 hydraulic culverts. In addition to 
the main channel culvert, four “storage” culverts, bulkheaded 
on one end, were constructed to compensate for the loss in 
water storage from causeway fill placement in the 100-year 
floodplain. Also, 16 “balancing” culverts were constructed to 
maintain an equal water surface on either side of the causeway 
during flood events. A pedestrian culvert was included for a 
future trail connection. Although the original contract called 
for cast-in-place cantilever walls, the contractor successfully 
submitted an alternative technical concept (ATC) to construct 
mechanically stabilized earth (MSE) walls. Since the walls 
would be regularly flooded, MnDOT required a backfill design 
using free-draining, clean aggregate for the portion of the wall 
below the 500-year flood elevation.

A key component of the project was the design and 
construction of a column-supported embankment (CSE) 
with a geosynthetic-reinforced load transfer platform (LTP) 
to support the roadway embankment core and the MSE walls 

along the east and west sides of the embankment. Figure 1 
provides a simplified cross section of the causeway highlight-
ing the major components of the CSE and LTP. 

CSEs offer a number of construction advantages when 
used in soft soil environments because they can be:

 o Constructed relatively quickly
 o  Constructed with conventional materials and/or using 
specialty equipment

 o Built adjacent to existing infrastructure
 o  Installed, in most cases, without extensive soil removal or 
temporary shoring

 o  Built using traditional embankment or shallow foundation 
construction over them

 o  Economical when initial and life cycle costs are compared 
with bridges and other permanent structures incorporating 
deep foundation systems

Site Investigation and Characterization
The new causeway is situated on top of fill soils from the 
original County Road 18 roadway alignment, which was 
constructed in 1953. Its footprint also extends to previously 
undeveloped land. In 1976, a bridge was completed immedi-
ately above the old roadway, and the route was re-designated 
U.S. Highway 169. Extensive subsurface information was 
obtained from several stages of site investigation performed 
for the current project and gathered from historical borings 
predating the bridge. The investigation for the project 
included: borings with SPT and tube sampling, field vane 
shear tests, seismic cone penetration tests with pore pressure 
measurements (SCPTu), and electrical resistivity tomography 
(ERT) and multichannel analysis of surface waves (MASW) 
geophysical surveys performed along the length of each 
side of the pre-existing bridge. Profiles from the surveys are 
shown in Figure 2. Laboratory testing of selected samples 
recovered from soil borings was performed by MnDOT during 
the pre-design phase and by the D-B team during the project 

Figure 1. Cross section of the causeway showing: CMC elements, two LTP levels, supplemental steel reinforcement, embankment 

fill, MSE walls, two types of retained backfill (Area A and Area B), and traffic barriers above walls.
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pursuit and design phase of the project.
The general soil profile through most of the causeway 

length consists of 10 to 20 ft of variable density silt and sand 
fill overlying 5 to 20 ft of very soft organic clay and peat, which 
overlie alluvial and glacially deposited (till) soils. The MASW 
and ERT surveys shown in Figure 2 produced fairly similar 
interpretations for the thickness of the soft soils, which were 
consistent with the locations of soft soils encountered in 
the borings. Laboratory tests revealed that the organic soils 
are slightly over-consolidated, with representative values of 
specific gravity, water content, virgin compression index, 
recompression index, and secondary compression index 
equal to 2.4, 170 percent, 1.4, 0.28, and 0.08, respectively. At 
the north and south causeway extents, inorganic natural soils 
rise in elevation, resulting in little to no organic soils below the 
surficial fill. The existing fill thickness is also somewhat less at 
both ends of the causeway, particularly to the south. Across 
the entire site, a bearing layer of sandy soils was consistently 
located about 30 ft to 45 ft below the existing ground surface.

Column-Supported Embankment
A CSE was used to support the causeway. The columns assist 
in transferring the load through materials with poor strength 

and stiffness properties to an underlying, firm-bearing 
stratum. Nearly 5,000 controlled modulus columns (CMCs) 
were installed to depths of 15 to 60 ft by drilling and pressure 
grouting upon retraction of the tooling. The columns were 
installed in a variable square grid pattern with 6 to 10 ft 
between the centers of adjacent columns. A variable-thickness 
working platform of compacted fill soil (usually 1 to 3 ft thick, 
but sometimes more in areas of very soft soil) was created 
to provide sufficient support for construction equipment to 
install the columns without excessive rutting or bearing failure 
during column placement.

To satisfy an MnDOT requirement and allow greater 
column spacing, the CSE along the causeway included an 
LTP constructed immediately above the columns to help 
distribute the load from the embankment to the columns. 
LTPs are also used to minimize differential settlement when 
the embankment height is low, although not all CSE system 
designs require the use of LTPs. The LTP for the causeway 
consists of compacted soil reinforced with two layers of closely 
spaced, biaxial geogrid.

During column installation and construction of the LTP, 
a challenge surfaced: the presence of existing battered piles 
from the bridge, which included 48 pile bent piers, spaced 

Figure 2. Geophysical investigation results along west edge of the causeway. (Courtesy of Olson Engineering and American 

Engineering Testing.)
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every 60 ft along the length of the causeway, with about 20 
square concrete piles per pier. Before column installation, the 
tops of the piles were cut down below the LTP so they would 
not influence the load transfer from the embankment into the 
newly installed columns. The remaining length of the piles was 
left in place, and field adjustments were made to the column 
locations when conflicts were encountered.

Design of the LTP and Columns
Compacted, crushed concrete was used to create the working 
platform that underlies a 1.25-ft-thick LTP. The LTP is 
reinforced with two layers of biaxial geogrid reinforcement, 
oriented in alternating primary strength directions and 
centered vertically with 0.25 ft between each layer of grid. 
The combined structure transmits loads from the central 
roadway embankment and MSE wall reinforced fills into the 
CSE system. The system was designed to take advantage of 
loading both the tops of the inclusions and upper cylindrical 
perimeter areas of the columns in side shear. The working and 
load-transfer platforms were designed to span the east-west 
extent of the causeway and support the leveling pads of 
the east and west MSE walls and all retained fill within the 
proposed causeway embankment. The excavation of the 
working platform below the new east wall frequently exposed 
soft organic material in areas beyond the eastern extent of the 
previous roadway embankment.

A thicker working platform was required at the east MSE 
wall to adequately support equipment during installation of 
the columns. In a somewhat irregular design, the platform 

elements were constructed essentially as two separate 
load-distribution systems, with a vertical discontinuity at the 
back of the reinforced-fill zone of the eastern wall. This two-
tier system reduced the amount of excavation in areas where 
the old roadway embankment was still in place (Figure 1). The 
columns were installed with different top cut-off elevations to 
coincide with the varying elevations of the wall systems and 
provide a uniform stress distribution at the base of the wall.

Several 2D, axisymmetric numerical models representing 
the column and overlying LTP were created to aid design 
of the columns and LTP. Because the model is symmetric 
around the centerline, and the vertical boundaries of the 
model are allowed to move vertically but not horizontally, 
the axisymmetric models approximated the repeating 3D 
geometry of the column arrays. These models were used to 
evaluate whether the post-construction settlements were 
expected to be 1 in. or less within three years of construction, 
and 2 in. or less within 50 years, in accordance with contract 
requirements.

During the design phase, the team determined the inter-
action between the two-tier LTP system, lateral movement, 
displacement between culverts and embankment soil, and 
moment and shear in the columns. To comprehensively 
evaluate these complex conditions, 2D finite element analy-
ses were performed using PLAXIS to model critical sections 
across the full width of the causeway. Plane strain models 
were used to evaluate several different designs for the LTP, 
columns, and MSE walls, including construction staging. The 
discrete columns were modeled in 2D as continuous panels 

Figure 3. FLAC3D finite difference analysis of the lateral stability of the causeway system. (Courtesy of Itasca Consulting Group, Inc.)
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by reducing their stiffness to account 
for their spacing.

Several measures were used to 
mitigate concerns that lateral earth 
loads acting on the MSE walls would 
be transferred to the CMCs and 
produce excessive bending moments. 
Vertical reinforcement, consisting of a 
single steel bar designed using typical 
calculations in ACI 318, was used in one 
or two exterior rows of columns. When 
numerical modeling revealed an unex-
pected outcome — a large deformation 
in the east wall from lateral forces acting 
on the relatively narrow east LTP — 
additional lateral restraint elements in 
the form of #10 bar steel reinforcements 
were added to much of the of the cause-
way within the embankment. The bars 
were laid approximately every 3 ft in an 
east-west orientation and fitted with 
1-in.-thick, 1-ft square, end plates. In 
some critical areas, these elements were 
included at two elevations within the 
causeway fill. MnDOT performed inde-
pendent computational modeling using 
3D finite difference software and found 
that these additional elements were 
needed to ensure that the embankment 
system performed as a single unit. The 
computational modeling was critical 
to discovering this unusual potential 
failure mode and assessing the efficacy 
of the proposed mitigation strategy.  
An image from the modeling is shown 
as Figure 3.

Nine Mile Creek Box Culvert
A short, 15-ft-wide segment of the 
causeway is founded on a CSE that 
used driven steel pipe piles, filled 
with concrete, for support. The Nine Mile Creek box culvert 
(Figure 4), which carries the water flow from the creek, was 
constructed during low winter flow, with a spring deadline 
because of environmental considerations. The length of the 
culvert was supported on a 4-ft-thick LTP built over three rows 
of steel-pipe piles. The LTP consists of dense-graded aggregate 
with three layers of biaxial geogrid reinforcement installed at 
1-ft vertical intervals in alternating directions. The complete 
LTP was wrapped in a geotextile. The contractor elected to 
use steel pipe piles to reduce project risk associated with cold 
weather construction and staging with the remaining bridge 
removal, working platform preparation, and CSE construction.

MSE Wall Design and Construction
The MSE walls were designed using the Simplified Method as 
defined by the AASHTO LRFD Bridge Design Specifications. 
The walls were constructed using a modular concrete panel 
system with metallic reinforcement. The MSE walls have two 
distinct, reinforced-fill zones, one above the other, separated 
by a geotextile fabric. The lower zone, where regular flooding 
is expected, has thicker fascia panels and thicker reinforcing 
elements for increased corrosion protection and durability. 
Two styles of reinforcement were used: straps and ladders. The 
ladder type was used in the upper portion of the wall where 
greater unit pullout resistance was needed. The strap type 

Figure 4. Nine Mile Creek box culvert.

Figure 5. Construction of the MSE wall along the east side of the causeway.

Earth station cabinet
mounted on a tower
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was used where an increased structural section was needed 
for corrosion protection. The overall MSE wall system has a 
100-year design life.

The contractor placed open-graded gravel backfill within 
the water fluctuation zone below the 500-year flood elevation 
for the MSE walls in anticipation of regular cyclic inundation. 
This “Area A” material is an ASTM #67 stone. Although the 
net water-pressure head acting on the panels is expected 
to be negligible, the MSE wall system was designed to resist 
hydrostatic pressures associated with a 3-ft imbalance up to 
1 ft above the 500-year flood elevation. The MSE backfill above 
the 500-year flood level (“Area B”) is a select medium to coarse 
sand. Figure 5 shows the east panel walls, coarse aggregate 
backfill, separator fabric, rebar reinforcing elements, and 
roadway core material on the construction site.

An effort was made to incorporate flood mitigation and 
balancing of the box culverts into the MSE precast-panel 
layout without creating a significant burden on the MSE 
precast-panel fabrication operations. The precast panels 
adjacent to the culverts were carefully selected so that 
the same type of panels could be used at identical culvert 
locations later, thus improving efficiency in the precasting of 
the MSE facing panels.

Instrumentation and Performance Monitoring 
Program
As part of the D-B project, eight cross sections along the cause-
way were outfitted with a variety of sensors to monitor the 
geotechnical performance of multiple project elements during 
construction and the three-year project warranty period. 
The original requirements included systems to measure 
settlement, lateral wall deflection, earth pressure, and water 
pressure below and within the causeway embankment. The 
contractor added vertical-deflection monitoring and digital 
observation cameras at three cross sections as value-added 
items in its technical proposal. After it was determined that 
horizontal steel-rebar reinforcement was needed within the 
embankment to mitigate lateral loads, MnDOT added strain 
measurements of the rebar to the contract. Sensors included 
deformation-measuring ShapeAccelArrays (SAAs), earth 
pressure cells, pore water pressure transducers, strain gauges, 
and optical prisms.

The sensors at each cross section are connected to earth 
station cabinets that are mounted on towers (Figure 5). The 
earth stations are outfitted with cellular data modems that 
upload sensor data to a project website. The web-based inter-
face allows access from anywhere with an internet connection. 
The data visualization software allows the user to automati-
cally plot data and configure the data-sampling time intervals. 
The project website provides near-real-time information to the 
contractor, designers, and the owner. The monitoring system 
confirmed the causeway system performance requirements 
were met, validating the design. Operation of the system will 

continue through the three-year project warranty period and 
potentially beyond that timeframe, if conditions exist such that 
additional monitoring is of interest.

Lessons Learned
The Nine Mile Creek causeway project employed a variety 
of modern geotechnical techniques to improve the roadway 
and replace the existing bridge spanning the floodplain 
area. These included a column-supported embankment 
with a geosynthetic-reinforced load transfer platform. The 
atypical design of discontinuous, vertically separate portions 
of the LTP raised concerns by MnDOT that unintended and 
problematic deformation could result. After being validated 
by computer modeling, the problem was addressed by adding 
supplemental steel reinforcement within the embankment 
and MSE wall fill in areas providing increased lateral stability. 
The design-build procurement enabled these design changes 
to occur during construction without project delays. A good 
working relationship among the designer, specialty designers, 
contractor, specialty contractors, and the owner contributed 
to the project success. 
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T he Lake Texcoco region to the east of Mexico City is famed for 
its deep lacustrine deposits of compressible clay, which amplify 
ground shaking during seismic events. The area is also gradually 

subsiding approximately 18 cm/yr due to groundwater extraction; thus, the 
site’s geotechnical characteristics change over time. Although its poor soil 
conditions make the Texcoco lakebed one of the most challenging locations 
on Earth to build on, it will soon become the site of one of the world’s larg-
est airports: the Nuevo Aeropuerto Internacional de la Ciudad de México 
(NAICM). Phase I of this massive infrastructure project is scheduled to 
open in late 2020 and will consist of three runways, an 89-m-high air traffic 
control tower (ATCT), and a 1.6-km-long by 0.5-km-wide terminal building. 

The terminal building, the ATCT, and surrounding runways and taxiways 
have been designed for a 75-year service life. In planning for this service 
life, all project teams had to address a wide range of conditions that could 
result from the gradual regional subsidence and the compressibility of the 
soft ground. These design concerns required a robust understanding of the 
soil’s unique composition, the regional seismicity, and both the static and 
dynamic behavior of Mexico City clays.

This article describes the design of the “landside” structures, including 
the terminal building and ATCT. “Airside” installations such as the apron 
and runway areas are the responsibility of other project teams and are 
therefore not discussed here. Figure 1 presents an aerial image of the 
terminal construction in progress.

By Kirk Ellison, PhD, PE, GE, M.ASCE,  
Nick O’Riordan, PhD, PE, M.ASCE,  

and Ibrahim Almufti, PE, SE, M.ASCE

Design of 
the Future 

Mexico City 
Airport

ATTAINING RESILIENCE  
IN SOFT GROUND
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Clay in the Mexico City Basin
Much of the current understanding about the soils in the 
Lake Texcoco region came from a book published by Proyecto 
Texcoco in the 1960s. The book was produced as a memorial 
to Nabor Carillo, a pioneer in the development of soil 
mechanics in Mexico at the Universidad Nacional Autónoma 
de México (UNAM). Then came the disastrous earthquake of 
1985, which heightened awareness of the challenging ground 
conditions in Mexico City. The engineering faculty of UNAM 
and the adjunct Institute of Engineering invested considerable 
resources toward advancing knowledge of the region’s unique 
soil behavior. Without UNAM’s publications about the 
performance of buildings, the metro, and other infrastructure 
across the city, it would have been much more difficult to 
successfully complete this airport project.

Lake Texcoco, the largest of the lakes within the Mexico 
City Basin, was formed by periods of glaciation and per-
sistent rains within the last 100,000 years. Today, the Lake 
Texcoco region covers the site of the ancient lakebed that 
has been drained by canals and a tunnel over the past few 
centuries. The Mexico City clays, interbedded with sands 
and volcanic glass deposits, extend to a depth of about 200 
m. The softest clays from the Formación Arcillosa Superior 
(FAS) unit (the upper 25 to 30 m of the sequence at the air-
port site) are characterized by very high plasticity and very 
high void ratios due to the ubiquitous presence of diatoms, 
the skeletal remains of organisms that thrived in the nutri-
ent-rich lakebed. The groundwater is very saline because 
the site was formerly a brine extraction works between 1945 
and 1995, with over 400 wells and depths ranging from 30 m 
to 60 m.

The FAS has very low, undrained strength and stiffness 
that increases gradually with depth. In the upper 20 m, the 
undrained strength varies from approximately 8 to 40 kPa, and 
the shear wave velocity varies from approximately 24 to 60 
m/s. The open structure of the FAS created by the diatoms at 
the airport site is reinforced by the salty groundwater, which 
has a flocculating effect on the smectite-rich clay minerals. 
The normalized strength properties of the soil vary with yield 
stress and also with diatom content. The higher the diatom 
content, which is about 60 to 80 percent by weight, the higher 
the effective stress friction angle.

To better understand the behavior of this structured clay, the 
team studied properties of artificial mixtures of smectite, diatom, 
and salt water. Figure 2 shows how the soil at a given water 
content could display a very wide range of plasticity (as well as 
strength and stiffness) depending upon salt and diatom content, 
both of which appear to vary randomly with depth. Another 
product of the high diatom content is the low excess pore pres-
sures that accompany undrained shearing, both monotonic and 
cyclic. Figure 2 also shows how Skempton’s A factor, a measure 
of the amount of pore pressure that develops with shear stress, 
decreases with diatom content in remolded samples.

The behavior of the soft clay of the FAS is essentially elastic 
during unload/reload at shear strains less than about 0.1 
percent. The clay exhibits unusually low hysteretic damping 
(i.e., little loss of energy during loading cycles), even when 
high shear stresses are mobilized during earthquakes. The 
high normalized strengths that accompany high-diatom 
content mean that although the soil is soft, it is nevertheless 
capable of sustaining relatively high cyclic stresses during 
earthquakes, leading to ground surface accelerations that are 

Figure 1. Construction of the future Mexico City Airport in October 2017. (Photo courtesy of Consorcio Torre de Control del NAICM).
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greatly amplified above the bedrock acceleration (in some 
instances greater than 20 times). Significant degradation of the 
diatomaceous clay fabric only occurs once cyclic shear stresses 
exceed about 80 percent of the static undrained strength.

Another feature of the FAS is the significantly higher stiffness 
on unloading with higher diatom content; this behavior has 
been exploited through the use of compensated foundations 
as described later in this article. The compressibility character-
istics of soil models for this project were calibrated against the 
regional subsidence and local brine-pumping records.

The team also observed that the stiffness of the FAS in shear 
and compression increases progressively over time, mainly 
due to a reduction in water pressure because of freshwater 
extraction from aquifers below about 120 m depth. This is 
accompanied by a slight increase in yield stress. At the new 
airport site, this behavior has been further complicated by the 
shallow brine pumping that ceased over 20 years ago, which 
has produced soils down to 60 m depth that are now lightly 
overconsolidated.

Designing for Settlement and Regional 
Subsidence
The building foundation designs are based on compensated 
foundation principles. The goal is to mitigate conventional 
settlement by limiting the change in total and effective stress 
imposed on the underlying soils. The total vertical loads from the 
buildings (typically about 70 kPa) are approximately balanced 
by the weight of soil excavated (typically about 6 m in depth). A 
jointless, reinforced-concrete raft foundation enhanced by piles 
was used to help control differential movements, as column 
loads from the large roof structure can reach 15 MN.

In addition to the potential for soft clay settlement under 
building loads, the entire site is gradually settling due to 
regional subsidence from the deep groundwater extraction. 
Since 1930, the site has settled roughly 8-10 m, and experts 
anticipate the regional subsidence will continue into the 
future. The low stress changes on the underlying soils, through 
the use of compensated foundations, means that the rate 
of settlement of the new structures will tend to follow the 
regional subsidence.

The pile-enhanced raft solutions for both the terminal 
building and the ATCT are intended to maintain contact 
between the rafts and the soil as the ground gradually subsides. 
The precast-concrete piles used to enhance the performance 
of the raft foundation extend to a relatively shallow depth 
of 15 to 20 m to remain within the FAS unit. Longer piles, 
extending into progressively stiffer and denser soils, would not 
be appropriate to maintain raft-soil contact: such deep piles 
have led to “gapping” under foundation slabs of buildings and 
infrastructure across Mexico City. In addition to serviceability 
issues, gapping is undesirable because it reduces the foun-
dation’s ability to resist vertical and lateral loads, especially 
during seismic events.

Validation of Seismic Site Response
Over the years, scientists have tracked the ground’s response to 
earthquakes, including the 1985 Mexico City earthquake that 
caused over 5,000 deaths. The team reviewed this information 
to gain insight and confidence in the ground characterization 
and soil models that had been chosen for design of the new 
airport. To this end, nonlinear site response analyses were car-
ried out using bi-directional ground motions applied to a soil 

Figure 2. Influence of diatoms on Mexico City Clay: (a) effect of salt and diatom content on plasticity index, and (b) effect of 
diatom content and overconsolidation ratio on Skempton’s A factor.
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column in the finite-element program LS-DYNA. The ground 
motion recordings were taken from three well-instrumented, 
urban lakebed seismograph stations: CAO, SCT, and TXS2. 
While some of the recordings were from downhole arrays with 
acceleration measurements at multiple depths, a few of the 
recordings only included measurements at the ground surface. 
In these latter cases, the bedrock motions were assumed to 
be similar to an outcrop motion measured in the hills to the 
west of the basin at another seismograph station (CU), with 
appropriate scale factors.

Two key modifications to the ground characterization were 
required to ultimately match the high amplifications and 
site periods from the past recordings at the lakebed stations. 
First, the soil model was modified to enable less dissipation of 
energy during loading cycles. Second, the shear wave velocity 
measured by downhole suspension logging needed to be 
increased by approximately 15 percent. The team has hypothe-
sized that the in-situ shear wave measurements may have been 
influenced by temporary localized disturbance during drilling.

An Evolving Seismic Hazard
Both the terminal and ATCT structures have been designed to 
stringent seismic performance objectives so they can return to 
operation quickly after rare seismic events. Thus, the seismic 
performance of the terminal and ATCT sites was assessed at 
multiple earthquake return periods and for ground conditions 
that varied in time.

A probabilistic seismic hazard analysis (PSHA) was under-
taken to quantify the spectral accelerations for a hard layer 
underlying the airport site approximately 180 m below the 
ground surface. The PSHA considered the historic earthquake 

catalogue, parameterization of all possible seismic sources, 
and ground-motion prediction equations based on global and 
local (for site CU) models. Because each seismic source can 
produce different frequency content, the seismic sources were 
characterized by different possible-response spectra.

Ground-motion time history seed records with appropriate 
frequency content and significant duration were spectrally 
matched to the scenario spectra. The matched motions were 
propagated through a nonlinear soil column representing the 
airport site, using soil parameters from site investigation and 
informed by the back-analysis. The site response analyses 
were performed for soil conditions representing a present-day 
scenario as well as a future scenario that assumes that ground-
water extraction will continue for another 75 years.

The natural period of sites in Mexico City is unusually long 
because of low stiffness of the FAS layers. For the strongest 
level of shaking considered at the airport site, the natural 
period varies from more than three seconds at the southern 
end of the airport, to more than two seconds at the ATCT, just 
beyond the northern edge of the airport. The difference in nat-
ural period is due to a sloping contact between the FAS and the 
underlying dense sand layer known as capa dura (hardpan). 
The FAS layer thickness varies from approximately 31 m at 
the southern end of the terminal to approximately 23 m at the 
ATCT. The results of the site response analyses suggest that the 
natural site period reduces by about 0.5 seconds in the future 
scenario relative to the present-day scenario.

Seismic Design of the Structures
Knowledge of the natural site period was important because 
it provided a logical basis for the structural systems proposed 

Figure 3. Structural 

and soil model of 

the main terminal 

building.
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for the terminal and ATCT buildings. 
Because ground shaking is amplified 
around the natural period of the soil, 
seismic demands on the structures could 
be decreased by tuning the structure’s 
own natural period to avoid it. This 
resulted in unanticipated solutions: the 
tall ATCT (with a natural period that 
would have coincided with the ground) 
was base-isolated to lengthen its period 
to 5.5 seconds, and the superstructure 
of the large terminal building was 
subdivided into independent units and 
braced to keep their natural periods low 
relative to the site period. The joint-free, 
pile-enhanced raft of the terminal 
building ensures that any localized 
kinematic interaction between soil and 
superstructure is smoothed out. Only in 
a unique setting like the Lake Texcoco 
region would these solutions be attrac-
tive and cost-effective. Some terminal 
buildings at other large airports around 
the world are base-isolated at locations 
with a shorter natural site period.
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“Rupture to Rafters” Analysis
The seismic soil-structure interaction for the terminal was 
captured in a structural finite-element model (Figure 3). Here, 
the behavior of the soil and piles was represented by springs 
and dashpots at the base of the model. Ground-motion time 
histories were applied based on the results of site response 
analyses that considered kinematic effects such as the depth 
of embedment of the basement and base-slab averaging (i.e., 
the effect of slab stiffness on the ground motion felt by the 
structure). Due to the very large plan area of the terminal, the 

ground motions were applied 
in a non-uniform manner to 
explicitly account for wave 
passage effects.

On the other hand, design 
and analysis of the ATCT was 
performed using a “rupture 
to rafters” approach. Thus, 
one large, 3D, finite element 
analysis (Figure 4) was used 
to simulate bi-directional, 
bedrock, ground-motion 
time histories, the vertical 
propagation of shear 
waves in the soil domain, 
interaction of the soil with 
the embedded foundations, 
and the seismic response of 
the ATCT superstructure. This 
combined geotechnical and 
structural analysis captured 
key features of the seismic 
performance that would not 
have been captured by more 
conventional methods. For 
example, the team observed 
the vertical load from the 
weight of the tower gradually 
shed from the piles to the mat 
as the structure settled during 
seismic shaking. In addition, 
the strength and stiffness of 
the clay near the pile foun-
dation gradually reduced as 
a result of cyclic degradation 
(Figure 5).

Finite-element simulations 
were used to check the struc-
tural demands in the piles as 
well as the demands in the 
soil, which are potentially 
prone to failure by “squeez-
ing” or extrusion of the clay 

near the edges of the mat. They were also used to size the 
base isolation system and to check demands in the structural 
elements in the ATCT tower and support facility.

Reliability and Resilience
Resilience must consider a holistic understanding of the soil, 
seismicity, and soil-structure interaction to optimize founda-
tion and structural solutions. The NAICM project sets a new 
standard for resilient design in the face of regional subsidence 
and high seismicity in the lakebed zone of Mexico City.

Figure 4. A view of the geotechnical and structural components of the finite element model 

for seismic design of the ATCT.

Figure 5. A simulation of cyclic strength degradation accumulating under the base mat 

during shaking of the ATCT.
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Through recognition of the seismic hazard and natural 
site period of the Lake Texcoco region, the project team was 
able to design the terminal building without base isolation. 
In addition, to mitigate the effects of regional subsidence, 
the team demonstrated that a careful balance between pile 
capacity and soil bearing can be struck to maintain contact 
between the raft and soil while taking advantage of the piles 
to limit differential settlement and resist seismic loads. This 
pile-enhanced raft solution serves as an example of a paradigm 
shift in foundation design methodology that can be applied to 
future projects in the Lake Texcoco region.

Finally, the “rupture to rafters” design for the ATCT demon-
strates that both the geotechnical and structural analyses for 
seismic soil-structure interaction can be synthesized into 
one model. This approach provides the distinct advantage 
of capturing phenomena that may be overlooked by more 
conventional structural analysis. The approach led to a more 
efficient structural design of the ATCT and promises to do the 
same for future projects in regions of high seismicity. 

j KIRK ELLISON, PhD, PE, GE, M.ASCE, is a senior engineer with Arup 

in San Francisco, CA. He works on a variety of geotechnical projects 

in the building and infrastructure sectors, with special emphasis on 

seismic soil-structure-interaction analysis. He can be reached at  

kirk.ellison@arup.com.

j NICK O’RIORDAN, PhD, PE, M.ASCE, is an Arup Fellow in London, 

UK. He is the former global geotechnical skills leader for Arup and 

serves as the geotechnical lead for the NAICM project. He has more 

than 30 years of experience in ground-related risk management.  

He can be reached at nick.oriordan@arup.com.

j IBBI ALMUFTI, PE, SE, M.ASCE, is an associate with Arup in San 

Francisco, CA. He is a structural engineer with an emphasis on 

hazard and risk assessment as well as resilient-based design. He can 

be reached at ibrahim.almufti@arup.com.
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D
o you remember when Budweiser was 
“The King of Beers” and Coors was so 
great that it was the priceless bounty that 
the Bandit smuggled while being pursued 
by Smokey (and Texas Sheriff Buford T. 
Justice)? In the ‘80s, beer “highbrows” 

went for Michelob, and Sam Adams started to 
make its marketing foray from Patriot to Brewer (if 
you were reading the label). Compare that to today, 
with hundreds of microbrewers steering us toward 
blonde, cream, or dark beers, and pilsners, stouts, 
porters, or India pale ales that will bring you to 
the ground if you’re not careful. How did this all 
happen? We had the King of Beers back then, but 
now a host of forward-thinking folks brought 
us to discovering that yesterday’s beer could be 
better; they showed us a better way forward. And 
amazingly we are willing to pay for them!

For those of us who love beer and our profes-
sion (and I know there are a lot of us!), there are 
lessons here. The beer industry, staid and true, 
was wallowing in the sameness of flavor and 
experience with the only “innovation” taking the 
form of creative advertisements aired during 
the Super Bowl. They focused on marketing over 
meeting the demands of their changing market. 
A bunch of startup brewmasters jumped en 
masse off the diving boards with the vision that 
they could serve local communities with small 
volumes of something great. These modern, 
emerging beer experts didn’t sit back and simply 
mimic the same knowledge that the Budweiser 
and Coors brewmasters offered way back when. 
They experimented with hops, malts, and all sorts 
of unique ingredients to broaden their knowledge 
of how to brew a good beer that would appeal to 
their market. (My personal favorites are “Primal 
Brewery,” “Hop Drop ‘n Roll” (no doubt), and “Two 
Hearted” (for Hemingway fans). If branding is 
important, these guys sure got it right!

The lessons for our geotechnical profession lie 
in the understanding that modern brewmasters 
have developed differentiated products, and as a 
result, they see higher margins per can and bottle. 
And along the way, each individually earned their 
own King of Beer recognition. We can do that, too. 
As I sip on my locally-brewed IPA, I’m thinking 

The lessons for our 

geotechnical profession lie 

in the understanding that 

modern brewmasters have 

developed differentiated 

products, and as a result, 

they see higher margins per 

can and bottle.

that we geotechs somehow are like the brewers of 
yesterday. By and large, we produce a lot of undifferen-
tiated geotechnical reports that are attached to a typical 
RFP. These reports are the Budweiser of yesteryear: a 
one-size-fits-all offering that we just assume will be 
appreciated out of nostalgia and respect for outdated 
methodologies. And I’m thinking today that some of us 
will change and become Geo-Brewmasters. Some of us 
will say “enough” and start to focus on real value to offer 
our clients — value that results in lower construction 
costs (“tastes great!”) and reduced client risk (“less 
filling!”). Our ingredients will include geophysics and 
in-situ testing. We will access our data from the cloud 
and develop really great visualization tools that make 
our fence diagrams look like the yesterday’s CB radio 
in the Bandit’s big rig. We will host our clients at local 
events and ask them how they like what we are serving. 
We’ll create a tidal wave that changes the industry in 
small batches, and our clients will come back for more. 
Or maybe they will just enjoy our deliverables while 
they are sipping a pint! 

j KORD WISSMANN, PhD, PE, D.GE, is president and chief engineer 

for Geopier Foundation Company in Davidson, NC, and a past 

president of the Geo-Institute. He can be reached at kwissmann@

geopier.com.



60 GEOSTRATA MARCH/APRIL 2018

Timothy D. Stark,  
PhD, PE, D.GE, F.ASCE 

Look Who’s a D.GE

Dr. Timothy (Tim) D. Stark is a professor 
of civil and environmental engineering 
at the University of Illinois at Urbana-
Champaign (UIUC), where he specializes 
in geotechnical and geoenvironmental 
engineering. He earned his master's degree 
in engineering from the University of 
California at Berkeley (UCB) in 1984 and 
his PhD from Virginia Tech in 1987. He 
started his academic career at San Diego 
State University in 1987 and then moved to 
the UIUC in 1991, where he continues to 
teach undergraduate and graduate courses 
today. Dr. Stark is a full professor and CEE 
Excellence Faculty Scholar at the UIUC. 

He currently serves as an editor of 
ASCE’s Journal of Geotechnical and 
Geoenvironmental Engineering and chairs 
the Geo-Institute’s Embankments, Dams, 
and Slopes (EDS) technical committee. 
In 2005, he was elected a Fellow of ASCE, 

and in 2010 was inducted as a Diplomate 
of the Geo-Institute Academy of 
Geo-Professionals. He is a registered pro-
fessional engineer in six states. Dr. Stark’s 
areas of expertise include the static and 
seismic stability of natural and manmade 
slopes, fully softened and residual shear 
strengths for slope-stability analyses, 3D 
slope-stability analyses of unsaturated and 
reinforced slopes, transient and unsatu-
rated seepage analyses, shear strength of 
liquefied soils, and interface strengths, 
design scenarios, and suitable factors of 
safety for geosynthetic-lined slopes. 

What class did you enjoy the most 

while in school? 

I particularly enjoyed my calculus 
courses as an undergraduate at the 
University of Delaware (UD) and my 
slope stability and shear strength courses 
at the UCB with J. Michael Duncan. 

What was your favorite project? 

There are quite a few, but the two projects 
that have had a significant impact on 
me and my career involve landslides and 
floodwall failures. While a graduate student 
at the UCB, I worked as a staff engineer 
with Woodward-Clyde Consultants during 
the summer of 1983, investigating a num-
ber of landslides caused by the heavy rains 
of 1982 and 1983. I oversaw the drilling, 
sampling, field and laboratory testing, 
and monitoring of about 15 landslides in 
natural slopes. I used the subsurface data 
and test results to perform slope-stability 
analyses and design remedial measures, 
which sparked my interest in shear 

TIMOTHY D. STARK
 I think specialty 

certification can 

be helpful in 

identifying people 

who are qualified 

to practice in the 

design, peer review, 

construction, and/

or litigation phases 

of projects.

strength and slope-stability issues. This 
interest resulted in my master’s research 
on inverse slope-stability analyses of 
landslides and my doctoral research on 
the upstream slope failure in the San 
Luis Dam, both under the supervision of 
J. Michael Duncan. This early research 
allowed me to pursue many different 
topics related to the static and seismic 
stability of natural and manmade slopes 
throughout my career. 



TensarCorp.com | 800-TENSAR-1

When the American Society of Civil Engineers (ASCE) 

released its 2017 Infrastructure Report Card and America 

received a D+ grade, Tensar International renewed our 

commitment to help improve America’s roadways to 

A+ infrastructure by supporting every road.

UNDER EVERY ROAD.

PARTNERSHIP.

Let us help you make the grade at
www.TensarcCorp.com/infrastructure

TensarCorp.com | 800-TENSAR-1

When the American Society of Civil Engineers (ASCE) 

released its 2017 Infrastructure Report Card and America 

received a D+ grade, Tensar International renewed our 

commitment to help improve America’s roadways to 

A+ infrastructure by supporting every road.

UNDER EVERY ROAD.

PARTNERSHIP.

STABILITY.
EXPERTISE.

Let us help you make the grade at
www.TensarcCorp.com/infrastructure



Look Who’s a D.GE

What is your favorite television show 

or movie? 

On television I enjoy historical 
dramas such as The Americans, Narcos, 
Boardwalk Empire, and The Crown. I 
have many movie favorites, including 
Casablanca, Vertigo, Top Gun (scenes 
of San Diego), A Civil Action, The Big 
Short, Hoop Dreams, and Jerry McGuire. 

Where did you spend most of your 

childhood, and what was it like for 

you to grow up there? 

I grew up in Newark, DE. Our house 
was in a wooded area outside of 
Newark, which allowed me, my 
siblings, and neighbors to be outdoors 
year-round: playing basketball, fishing, 
building tree forts, and swimming in 
local ponds and creeks in the summer, 
and sledding and playing ice hockey 
on the frozen ponds in the winter. 

I frequently attended UD sporting 
events, including watching many 
successful UD football teams. 

When did you realize that you 

wanted to study civil engineering? 

What were the key factors in your 

decision to become a civil engineer? 

My father was a civil engineering profes-
sor at the University of Delaware, with a 
focus on construction management, and 
he introduced me to civil engineering. 
As a result, when I started my under-
graduate studies at the UD, I focused 
on civil engineering, but was undecided 
about which area to pursue. I initially 
thought I wanted to be a structural 
engineer, but performing the structural 
design of a hotel during my senior 
year encouraged me to also consider 
geotechnical engineering. After working 
for Woodward-Clyde Consultants in San 

Francisco, I pursued a master’s degree 
in geotechnical engineering, which has 
been an interesting and challenging field 
for me ever since. I developed my initial 
interest in geology and geo-related fields 
from my high school earth sciences 
course and teacher. 

What do you feel are the biggest 

challenges on the horizon for the 

profession? 

I think a big challenge for the profession 
is to attract young, talented people into 
civil engineering and, in particular, geo-
technical engineering. I frequently have 
difficulty finding talented people and/
or students for great job opportunities in 
the geotechnical profession that are sent 
to me, as well as finding talented students 
for my various research projects. If infra-
structure spending is going to increase 
significantly, we will need more talented 
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Look Who’s a D.GE

people to design, construct, inspect, and 
operate these large and important proj-
ects. If we attract talented and energetic 
people, they will find new technological 
breakthroughs to solve, manage, and 
digitally interconnect the challenges of a 
complex project and attract other young 
talented people to the profession. These 
breakthroughs will help our engineering 
practice and improve the management of 
these projects, improve and shape client 
expectations, and provide deliverables 
that result in successful completion of 
these complex projects. 

Do you have a message about specialty 

certification that you’d like to share 

with other professional engineers? 

I am an advocate for specialty certifica-
tion. I think specialty certification can 
be helpful in identifying people who are 
qualified to practice in the design, peer 

review, construction, and/or litigation 
phases of projects. This is becoming a 
problem with larger and more complex 
projects because people extend their 
expertise to get and stay involved 
instead of limiting their role to their 
expertise. Specialty certification may 
help alleviate this problem so expensive 
and time-consuming geotechnical 
problems do not develop. 

Was the effort to get the D.GE worth it? 

Absolutely. I believe that this special-
ization program helps define the body 
of knowledge and expectation for our 
professionals to achieve and update 
this advanced level of knowledge. I 
think the program could be expanded 
to include a database of the areas of 
expertise for each member. That way, if 
there is a question, a client or court could 
review the database to determine if the 

subject area is within a specific person’s 
expertise. We should always strive to 
make ourselves and the geotechnical 
profession more valuable and transpar-
ent to the public, clients, and judges. 

I routinely use the D.GE and PE 
designations as part of my name in my 
professional correspondence and activi-
ties. By doing so, it conveys to others that I 
am an engineer, and when they ask about 
the meaning of the letters, it provides 
an opportunity for me to describe what 
geotechnical engineers and civil engineers 
do and how they impact society. It also 
reinforces to me the responsibilities that I 
have to my profession, the ASCE Code of 
Ethics, and my commitments to society 
because public safety and a lot of money 
is at stake in our projects. 

For the complete article, please visit: 
geoprofessionals.org.
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Schedule at a Glance 
(Subject to change)

Sunday, June 10, 2018
8:00 a.m. – 5:00 p.m. Short Courses

 4:00 – 5:00 p.m. Graduate Student/Young Professional 
Social Hour

 5:00 – 6:30 p.m. Opening Session and H. Bolton Seed 
Medal Lecture

 6:30 – 8:00 p.m. Welcome Reception

Monday, June 11, 2018
8:15 – 10:00 a.m. Welcome/Plenary Keynotes

 10:00 – 10:30 a.m. Break

 10:30 a.m. – 12:00 p.m. Parallel Technical Sessions I
 12:00 – 1:30 p.m. Lunch in Exhibit Hall
 1:30 – 3:00 p.m. Parallel Technical Sessions II
 3:00 – 3:30 p.m. Break
 3:30 – 5:00 p.m. Parallel Technical Sessions III
 5:00 – 6:00 p.m. Graduate Student Lightning Sessions
 6:00 – 7:30 p.m. Reception

Tuesday, June 12, 2018
8:30 – 10:00 a.m. Plenary Keynotes

10:00 – 10:30 a.m. Break
10:30 a.m. – 12:00 p.m. Parallel Technical Sessions IV

 12:00 – 1:30 p.m. Lunch in Exhibit Hall
 1:30 – 3:00 p.m. Parallel Technical Sessions V
 3:00 – 3:30 p.m. Break
 3:30 – 5:00 p.m. Parallel Technical Sessions VI
 7:00 – 9:00 p.m. Dinner Banquet

Wednesday, June 13, 2018
8:30 – 10:00 a.m. Plenary Keynotes

 10:00 – 10:30 a.m. Break
 10:30 a.m. – 12:00 p.m. Parallel Technical Sessions VII

 12:00 – 1:30 p.m. Lunch
 1:30 – 3:00 p.m. Parallel Technical Sessions VIII
 3:00 – 3:30 p.m. Break
 3:30 – 5:00 p.m. Parallel Technical Sessions IX
 5:00 – 5:30 p.m. Closing Plenary Keynote



Ellen M. Rathje, Ph.D., P.E., 
F.ASCE,  University of Texas  
at Austin

Adrian Rodriguez-Marek, 
Ph.D., M.ASCE,  Virginia Tech

3

Gateways to a World of Opportunities

www.GEESDConference.org  3

Invitation from the Conference Co-Chairs

Come join the broad community of geo-professionals working on 
earthquake engineering and soil dynamics problems at GEESD V 
in Austin, Texas on June 10-13, 2018. This conference will 
include a wide range of topics for researchers and practitioners 
in geotechnical earthquake engineering. The technical material 
covered in the conference will be diverse, including case 
histories and practice-oriented papers, recent research findings, 
innovative technologies and reviews of the state of the art across 
many of the disciplines in geotechnical earthquake engineering. 
Professional engineers, researchers, specialty contractors, 
regulators, educators and students will interact across a broad 
range of keynote and theme lectures, technical sessions, short 
courses, workshops, and discussions.

GEESD V is the fifth decennial Geotechnical Earthquake 
Engineering and Soil Dynamics Conference organized by the 
Earthquake Engineering and Soil Dynamics Committee of the 
Geo-Institute. GEESD V carries on the highly successful tradition of 
GEESD conferences in Sacramento, California (2008), Seattle, 
Washington (1998), Park City, Utah (1988), and Pasadena, 
California (1978).

This exciting GEESD V has been made possible by the hard work 
and dedication of many individuals, including all the conference 
program committee members, authors, paper reviewers, and 
G-I/ASCE staff. It’s been a great community effort, and I know 
that everyone involved is looking forward to seeing you in Austin.

Program Highlights

Program Committee
Conference Chair
Ellen M. Rathje, Ph.D., P.E., F.ASCE,  
 University of Texas at Austin

Conference Co-Chair
Adrian Rodriguez-Marek, Ph.D., M.ASCE 
 Virginia Tech

Technical Program Chair
Scott J. Brandenberg, Ph.D., P.E., M.ASCE 
 University of California Los Angeles

Technical Program Committee
Shideh Dashti, Ph.D., A.M.ASCE 
 University of Colorado at Boulder

Ramin Motamed, Ph.D., P.E., M.ASCE 
 University of Nevada, Reno

Scott M. Olson, Ph.D., P.E., M.ASCE 
 University of Illinois

Brady R. Cox, Ph.D., P.E., A.M.ASCE 
 University of Texas

Domniki Asimaki, Ph.D., A.M.ASCE 
 California Institute of Technology

Short Courses/Student Programs  
Co-Chairs
Dimitrios Zekkos, Ph.D., P.E., M.ASCE 
 University of Michigan

Christopher E. Hunt, Ph.D., P.E., G.E., M.ASCE 
 Geosyntec Consultants

Student and Younger Member Activities
Menzer Pehlivan, Ph.D., P.E., M.ASCE 
 CH2M

Proceedings Chair
Majid T. Manzari, Ph.D., M.ASCE 
 George Washington University

Proceedings Committee
Tong Qiu, Ph.D., P.E., M.ASCE 
 Pennsylvania State University

Namasivayam (Sathi) Sathialingam, Ph.D, P.E., G.E., 
D.GE., F.ASCE 
 Fugro Consultants, Inc.

Mahdi Taiebat, Ph.D., P.E., M.ASCE 
 University of British Columbia

Sponsorships and Exhibits Chair
Thaleia Travasarou, Ph.D., P.E., G.E., M.ASCE 
 Fugro Consultants, Inc.



4   GEESD V | Geotechnical Earthquake Engineering and Soil Dynamics V

Program Highlights

SUNDAY, JUNE 10, 2018

Pre-Conference Short Courses
*Separate ticket purchase required for Short Courses.

SHORT COURSE 1: Principles and 
Applications of Seismic Soil-Structure 
Interaction
1:00 – 5:00 p.m.
In this short course, the instructor will explain the physical principles that 
control soil-structure interaction under seismic loading conditions. Issues 
addressed will include mechanisms responsible for changes in ground 
motions from free-field to foundation conditions, factors affecting the 
stiffness and damping of foundation-soil systems, and the response of 
structural systems founded on non-rigidly supported foundations. This will 
provide the attendee with an understanding of why soil-structure effects 
occur and under what conditions they are likely to be significant. 
Models used to capture kinematic and inertial soil structure interaction 
effects will then be described, emphasizing their physical basis and 
limitations. Example applications will illustrate the steps involved in using 
the models and their effects on structural response. How these procedures 
are incorporated into design codes and standards will be described. 
A specific type of soil-structure interaction that is widely encountered is 
the development of seismic earth pressures on earth retaining structures. 
Drawing upon the principles developed in earlier parts of the course, 
the instructor will explain the mechanisms that give rise to seismic earth 
pressures, methods of analysis that capture these mechanisms, and how 
such methods are being adapted for use in building code applications. 
Instructor: Jonathan P. Stewart, Ph.D., P.E.,  Professor and 
Chair of Civil & Environmental Engineering, UCLA

SHORT COURSE 2: In-situ Seismic Testing:  
What Engineers Should Know About 
Quality and Uncertainty
8:00 a.m. – 5:00 p.m. 
Engineers frequently require parameters obtained from in-situ seismic 
testing for use in modeling and design of civil infrastructure. While 
in-situ measurements of shear wave velocity (Vs) are most commonly 
required, measurements of compression wave velocity (Vp) and 
estimates of fundamental site period (T0) obtained from horizontal-to-
vertical (H/V) spectral ratio measurements are increasingly in demand, 
particularly for geotechnical earthquake engineering applications 
such as site response and liquefaction analyses. As with all products 
sold on the open market, the quality of in-situ seismic testing varies 
substantially. Furthermore, it is extremely uncommon for even the best 
contractors/firms to provide realistic estimates of uncertainty with their 
measurements. Thus, many engineers are left to use results of unknown 
quality with assumed values of uncertainty for complex analyses.
This course will provide guidance to engineers and other end-
users about how to judge the quality of results obtained from in-situ 
seismic tests. It will also present information that will help engineers 
encourage realistic quantification of uncertainty. While participants 
will most certainly gain valuable insights into properly conducting in-
situ seismic tests and processing data, the course is aimed more at 
training engineers to be expert users of seismic data than to be expert 
providers. The course will cover the following topics:
• Invasive/borehole methods (e.g., SCPT, downhole, crosshole, PS 

suspension logging)
• Non-invasive/surface methods (e.g., refraction, SASW, MASW, ReMiTM, MAM)
• H/V spectral ratio noise measurements for estimating T0 and seismic site 

classification
• Accounting for epistemic uncertainty and aleatory variability of Vs in 

seismic site response

• Combined CPT-Vs-Vp methods for evaluating liquefaction triggering

Instructor: Brady R. Cox, Ph.D., P.E.,  Associate Professor, 
Department of Civil, Architectural and Environmental Engineering, 
University of Texas

SHORT COURSE 3: Numerical Modeling for 
Geotechnical Earthquake Engineering 
Applications
8:00 a.m. – 5:00 p.m.
In this short course, the instructors will discuss the principles of nonlinear 
dynamic analyses, constitutive laws for soils and procedures used to 
perform numerical modeling for geotechnical earthquake engineering 
applications. The lectures will illustrate the use of various constitutive laws 
(e.g., HSS Small, UBCSand, PM4Sand), discuss material parameter 
determination and calibration, evaluate the capabilities and limitations of 
these models as well as present recommended practices for deformation 
analyses using finite element and finite difference approaches. The 
course will provide a level of familiarity with nonlinear dynamic 
analyses, nonlinear constitutive soil models, soil liquefaction, and the use 
of computer programs such as FLAC and/or PLAXIS. 
The morning session will focus on basic principles and simple 
constitutive models and procedures to simulate nonlinear ground 
response. Topics include general concepts and classification of 
dynamic problems, effect of boundary conditions, effect of soil 
stiffness and damping on ground and structural response and 
their influence on soil structure interaction, determination of small 
strain stiffness and shear strain dependent shear modulus and 
damping for sands, clays and intermediate soils, stiffness and 
strength degradation. The lectures will then focus on the use of more 
advanced models and will include hands-on calibration exercises 
using single element simulations.
The afternoon will focus on modeling liquefaction problems using the 
constitutive model PM4Sand. Topics include theoretical background of 
PM4Sand (formulation and implementation); calibration procedures for 
engineering applications (single element simulations of various loading 
paths; capabilities and limitations); hands-on calibration exercises for an 
engineering application; validation example focused on recommended 
practices for evaluating and documenting results of nonlinear dynamic 
analyses; and general discussion of best practices and modeling details.
Instructors: Juan M. Pestana, Sc.D., P.E.,  Senior Principal 
Geotechnical Engineer, Geosyntec Consultants, and  Katerina 
Ziotopoulou, Ph.D., A.M.ASCE,  Assistant Professor, University of 
California, Davis

Graduate Student/Young Professionals 
Social Hour
4:00 – 5:00 p.m.
Join other graduate students and young professionals for an 
opportunity to interact in an informal setting.
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Program Highlights

SUNDAY, JUNE 10, 2018 (continued)

Opening Session and H. Bolton Seed 
Medal Lecture | Awards Presentation
5:00 – 5:30 p.m.

Casagrande Award
 Shideh Dashti, Ph.D., A.M.ASCE,  University of Colorado

Shamsher Prakash Foundation Research Award 
 Brady R. Cox, Ph.D. P.E., M. ASCE,  University of Texas (2015 Award)
 Dimitrios Zekkos, Ph.D., P.E., M. ASCE,  University of Michigan 
(2017 Award)

2018 H. Bolton Seed Medal Lecture
Performance-Based Design for Soil Liquefaction
5:30 – 6:30 p.m.

Steven L. Kramer, Ph.D., P.E., M.ASCE, 
 University of Washington

Welcome Reception
6:30 – 8:00 p.m.
Be among the first to see innovations in the industry by attending the 
Welcome Reception and touring the exhibits. Join colleagues and 
friends in the exhibit area for this opportunity to network and make 
valuable future contacts. 

MONDAY, JUNE 11, 2018
Welcoming Remarks
8:15 – 8:30 a.m.
Ellen M. Rathje, Ph.D., P.E., F.ASCE,  University of Texas Austin, 
Conference Chair

Plenary Keynotes
Induced Seismicity: From Source to Site to Infrastructure
8:30 – 10:00 a.m. 
Keynote Speakers

Fielding Baker Olson

Eric Fielding, Ph.D.,  Jet Propulsion Laboratory  
 “Using Radar Interferometry to Image Ground Deformation from 
Induced Earthquakes”

Jack Baker, Ph.D., M.ASCE,  Stanford University   
“Incorporating Induced Seismicity Source Models and Ground 
Motion Predictions to Forecast Dynamic Regional Risk” 

Jon Olson, Ph.D.,  University of Texas at Austin   
“Examining the Factors that Influence the Occurrence and 
Magnitude of Induced Earthquakes” 

Parallel Technical Sessions I
10:30 a.m. – 12:00 p.m.

Lunch in the Exhibit Hall
12:00 – 1:30 p.m.
Grab your lunch and visit the exhibits and discuss solutions to the 
challenges facing you in your daily life. 

Parallel Technical Sessions II
1:30 – 3:00 p.m.

Parallel Technical Sessions III
3:30 – 5:00 p.m.

Graduate Student Lightning Sessions
5:00 – 6:00 p.m.
This session will feature the work of graduate students who 
presented papers at this conference. This is an excellent opportunity 
for recruiters to interact with students and for the community to come 
to support the work of our future professionals.
*Check the website to learn how to qualify to present in these sessions.

Reception in the Exhibit Hall
6:00 – 7:30 p.m.
Enjoy the refreshments and take advantage of a second opportunity to 
chat with exhibitors you may have missed earlier in the conference. 

TUESDAY, JUNE 12, 2018
Plenary Keynotes
Regional Assessment of Geohazards
8:30 – 10:00 a.m. 
Keynote Speakers

Baise Wartman Bradley

Laurie G. Baise, Ph.D., M.ASCE,  Tufts University  
“A Geospatial Approach to liquefaction Assessment for Rapid 
Response and Loss Estimation”

Joseph Wartman, Ph.D., P.E., M.ASCE,  University of Washington  
“Using Physically- and Statistically-Based Models to Assess 
Regional-Scale Co-Seismic Landslide Hazards”

Brendon Bradley, Ph.D.,  University of Canterbury, New Zealand  
“Simulation-Based Ground Motion Prediction of Historical and Future 
New Zealand Earthquakes and Consequent Geohazard Impacts”

Parallel Technical Sessions IV
10:30 a.m. – 12:00 p.m.

Lunch in the Exhibit Hall
12:00 – 1:30 p.m.
Grab your lunch and visit the exhibits and discuss solutions to the 
challenges facing you in your daily life.

Parallel Technical Sessions V
1:30 – 3:00 p.m.

Parallel Technical Sessions VI
3:30 – 5:00 p.m. 
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TUESDAY, JUNE 12, 2018 (continued)

Dinner Banquet at Bullock Museum
7:00 – 9:00 p.m.
Join us for a laidback evening at the Bullock Texas State History Museum. 
Tour the exhibits and learn about the story of Texas. Then get ready to 
enjoy some entertainment as you dine on authentic Texas barbeque.
*Separate ticket purchase required

WEDNESDAY, JUNE 13, 2018
Plenary Keynotes
Beyond Liquefaction Triggering
8:30 – 10:00 a.m.
Keynote Speakers 

Green Arduino Boulanger

Russell A. Green, Ph.D., P.E., M.ASCE,  Virginia Tech  
“The Influence of the Non-Liquefiable Crust on the Severity of 
Surficial Liquefaction Manifestations”

Pedro Arduino, Ph.D., M.ASCE,  University of Washington  
“On the Modeling of Soils after the Onset of Liquefaction” 

Ross Boulanger, Ph.D., P.E.,  F.ASCE, University of California at Davis  
“On Dynamic Nonlinear Analysis (NDA) Practices for Evaluating 
Liquefaction Effects”

Parallel Technical Sessions IV
10:30 a.m. – 12:00 p.m.

Networking Lunch
12:00 – 1:30 p.m.
Hoping to find time to catch up with colleagues and new business 
contacts before heading home? Today’s lunch is just such an 
opportunity. Without a speaker, there will be time to have a leisurely 
lunch while doing business.

Parallel Technical Sessions VII
1:30 – 3:00 p.m.

Parallel Technical Sessions VI
3:30 – 5:00 p.m. 

Closing Plenary Keynote
Recent Advances in Field and Laboratory 
Measurements of Dynamic Soil Properties
5:00 – 5:30 p.m.

Kenneth E. Stokoe, Ph.D., P.E., D.GE, NAE, 
Dist.M.ASCE,  University of Texas at Austin

TECHNICAL PROGRAM

Technical Program Chair
Scott J. Brandenberg, Ph.D., P.E., M.ASCE

Top-level technical session topics will include:

• Regional Scale Assessment of GeoHazards
• Ground Motions and Site Response
• In Situ Site Characterization
• Laboratory Testing
• Liquefaction: Triggering, Consequences, and Mitigation 

Numerical Modeling
• Seismic Hazard Assessment
• Slope Stability and Landslides
• Soil-Structure Interaction

Technical sessions will be highlighted with theme 
speakers. The theme speakers include:

Domniki Asimaki, Ph.D., A.M.ASCE,  CalTech
Jonathan D. Bray, Ph.D., P.E., F.ASCE,  University of California, 
Berkeley
Misko Cubrinovski, Ph.D.,  University of Canterbury, New 
Zealand
David Frost, Ph.D., P.E., F.ASCE,  Georgia Tech
George Gazetas, Ph.D., P.E., F.ASCE,  National Technical 
University of Athens, Greece
Youssef Hashash, Ph.D., P.E., F.ASCE,  University of Illinois, 
Urbana-Champaign
Takaji Kokusho, Ph.D.,  Chuo University, Tokyo, Japan
Bruce Kutter, Ph.D., M.ASCE,  University of California, Davis
Lelio Mejia, Ph.D., P.E., G.E., M.ASCE,  Geosyntec Consultants
Sissy Nikolau, Ph.D., P.E., D.GE, F.ASCE,  WSP|Parsons 
Brinckerhoff
Thomas O’Rourke, Ph.D., Hon.D.GE, M.ASCE,  Cornell 
University
Glenn Rix, Ph.D., P.E., M.ASCE,  Geosyntec Consultants
Jonathan Stewart, Ph.D., P.E., M.ASCE,  University of California, 
Los Angeles

Program Highlights & Technical Program
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Hotel Rates and 
Reservations
AT&T Executive Education 
and Conference Center  
in Austin, TX
1900 University Avenue 
Austin, TX 78705 US
Reservations: (877) 744-8822
 

Single/Double: $249

All room rates are subject to applicable tax, which is currently 15% per room, per night, 
and is subject to change without notice. In order to receive the discount Conference 
room rate, you must ask for the ASCE/GEESD V 2018 room block when calling to 
make your reservation. The block is sure to sell out, so reserve your room as soon as 
possible, but no later than Wednesday, May 9, 2018.

Online Reservations:
Visit www.geesdconference.org and click on the Location tab then 
the Hotel & Travel tab..

General Information
ADA Compliance
The AT&T Executive Education and Conference Center is fully accessible to the 
disabled. If you require special assistance at the conference, please submit a written 
description of your requirements with your registration form or email registrations@asce.
org before Tuesday,Monday, May 14, 2018. While ASCE will make every effort to 
meet the needs of the disabled, accommodations cannot be guaranteed without prior 
notification.

Attire
The dress code for the Conference is business casual (i.e. slacks, casual dresses) to 
business attire (i.e. neckties, business suits). Meeting room temperatures will vary, so 
wear layered clothing to ensure your personal comfort. We also recommend attendees 
wear comfortable shoes. Please note that certain events may have specific details on 
attire, and you should refer to the description of that event for more information.

Badge Policy and Ribbons
Your name badge is your admission to the Conference. Please wear your badge at 
all times while in the AT&T Executive Education and Conference Center. Tickets are 
required for the pre-conference short courses, meals, and special events. Where tickets 
are required, please be sure to bring your tickets with you to each event as you will not 
be admitted without a ticket. Ribbons will be available at the Registration desk. ASCE 
recommends you remove your badge when leaving the conference hotel.

Professional Development Hours (PDHs)
You may earn PDHs, which are nationally recognized units of record, by attending 
pre-conference workshops and conference concurrent sessions. Please note there are 
differences from state to state in continuing education requirements for professional 
engineering licensure. Each state licensing board has the final authority to approve 
course, credits, PDHs, and other methods of earning credits in that state. ASCE strongly 
recommends that individuals regularly check with their state licensing boards for 
specific continuing education requirements in their jurisdictions that affect professional 
engineering licensure and the ability to renew licensure.
When you arrive at the registration desk to pick up your badge and tickets, you will 
receive a badge with your name and a bar code specific to your registration. Before 
you enter the room for a Pre-Conference Short Course, or a Technical Session you 
must scan your bar code in order to receive credit. The scanner will acknowledge a 
successful recording of your name for the specific session. We strongly recommend you 
scan your badge at the beginning of each session to eliminate any challenges and/or 
lines later. Please note that the only way to receive PDH credits is if you scan your bar 
code at the start of each session.

Recording of Sessions
Video or audio recording of any educational session is strictly prohibited without prior 
written permission from both ASCE and the session presenter(s).
RELEASE/WAIVER/SPECIAL ASSISTANCE
Photograph Release: By submitting the Registration form, I hereby release any 
photographs that may be incidentally taken of me during these events by ASCE to be 
used for any purpose.
Liability Waiver: I agree and acknowledge that I am undertaking participation in 
ASCE events and activities at my own free and intentional act, and I am fully aware 
that possible physical injury might occur to me as a result of my participation. I give 
this acknowledgement freely and knowingly that I am, as a result, able to participate 
in ASCE events, and I do hereby assume responsibility for my own well-being. I also 
agree not to allow any other individual to participate in my place.

Registration Information
Early Bird Registration Discount (EB)
Don’t miss out! Register early and receive the best savings. The deadline for Early 
Bird registration is Wednesday, April 25, 2018. Registration online or forms, must 
include complete payment and be RECEIVED by this date to qualify for the Early Bird 
registration discount.

Advance Registration Discount (ADV) 
ASCE invites registrants to take advantage of an advance registration discount. The 
deadline for advance registration is Monday, May 14, 2018. Registration online or by 
forms, must include complete payment information, and must be RECEIVED by this date 
to qualify for the advance registration discount. 

On-Site Registration (ONS)
Please do not mail registration forms through the U.S. Postal Service AFTER 
May 4, 2018 in order to ensure your registration is processed by the Monday, 
May 14, 2018 deadline. After this date, registrations must be secured with a credit 
card. If you are paying by credit card, please register online or download the PDF 
registration form and submit it onsite along with your full credit card payment. 

Confirmation OF Registration
Confirmation will be e-mailed to all Early Bird and Advance registrants within one week 
of registering for the conference. Online registrants should receive immediate notification 
following submission of the registration information. Pre-registered attendees will receive 
their name badges and any tickets ordered at the on-site ASCE Registration Desk during 
Registration hours. 
If you do not receive confirmation within one week, please contact ASCE registration at 
(800) 548-2723 and ask to speak with Customer Service, or e-mail registrations@asce.
org. Please reference ASCE/GEESD V 2018 in the subject line. 

Municipal/Government Discount 
IMPORTANT: If you submit your registration online, you will note there isn’t a separate 
category for municipal employees. Please register as a full conference registrant, 
and enter 18GSDGM in the Promotional Code box on the final Check Out page of 
your registration to receive the discounted rate. Note – you MUST be a municipal/
government employee to be eligible for this discount and be prepared to show a valid 
government ID onsite at the registration desk when you pick up your name badge. 

Payment Information 
Acceptable forms of payment include: 
• CHECK: payable to GEESD V 2018 Conference (In U.S. dollars, drawn on a U.S. 

bank - you must include attendee’s name in the memo area of the check) 
• CREDIT CARD: VISA, MasterCard, American Express, Diners Club, and Discover 
• PURCHASE ORDER: P.O. #, company name & address or other billing address (This 

includes Government P.O. use) – a copy of this P.O. must be submitted to Customer 
Service when you register 

Mail Registrations to:
ASCE/GEESD V 2018 Conference, P.O. Box 79668, Baltimore, MD 21279-0668. 
OR you may register online. Full payment MUST accompany all registration forms. 
Forms will not be processed without payment or copy of purchase order. 

Cancellations/Refunds
Cancellations must be received by ASCE in writing. A refund will be issued, 
minus a $65 processing fee, if the cancellation notice is received by ASCE by 
Monday, May 14, 2018. No refunds will be made for cancellations received after 
Monday, May 14, 2018. Send cancellations to registrations@asce.org or fax to 
(866) 902-5593. 

Hotel, General & Registration Information
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Additional Tickets
(These events are included with Full Registrations: Sunday Welcome Reception, 
Monday Lunch in Exhibit Hall, Monday Reception, Tuesday Lunch in Exhibit Hall, 
and Wednesday Lunch . Only fill out this section if you require an additional ticket.)

EARLY BIRD ADVANCE ON SITE

Sunday Welcome Reception o $65 o $80 o $95 
Monday Lunch in Exhibit Hall o $50 o $65 o $80 
Monday Reception o $65 o $80 o $95 
Tuesday Lunch in Exhibit Hall o $50 o $65 o $80 
Tuesday Dinner Banquet o $100 o $120 o $140 
Wednesday Lunch o $50 o $65 o $80 

Contact Information (*Indicates required information) 

*First Name ____________________________________________MI _____*Last Name ___________________________________

Credentials __________________________________Badge Nickname _________________________________________________

*Company/Organization/University _____________________________________________________________________________

*Street Address/PO Box _______________________________________________________________________________________

*City ____________________________________*State ______ *Postal Code __________*Country ________________________

*Work Phone _______________________________Home Phone  ___________________*Cell Phone _______________________

*E-mail _________________________________________________ Fax _________________________________________________ 

ASCE Member Number ____________________   *If Government Employee, Name Organization __________________________

q Check if you require: q Vegetarian q Lacto-Vegetarian q Ovo-Vegetarian q Vegan q Gluten Free q Other
q Check if you have allergies to the following: q Peanuts q Tree nuts q Seafood q Other ______________ 
q Check if you require special aids or services: q Deaf or Hearing Impaired q Blind or Visually Impaired 

q Wheelchair User q Other____________________

Please complete the registration form including signature and payment information. Use one registration form per person. 
Registrations will not be processed without full payment and registrant’s full name. By submitting the registration form the 
individual agrees to all registration policies on ASCE’s Conference website.

PAYMENT: Full Payment must accompany this registration form. Cancellations must be received in writing by  
May 14, 2018 for a refund minus a $65 processing fee.

Fax: (866) 902-5593
Phone: (800) 548-2723 (U.S.)
Phone: (703) 295-6300   
 (International)
Mail: ASCE/GEESD V 2018  
 Conference   
 PO Box 79668
 Baltimore, MD 21279-0668 
 USA

Join ASCE today and SAVE.
Simply visit www.asce.org/join 
or call (800) 548-2723 to request 
an application.

Register by April 25, 2018 and 
Save!
For complete conference information 
and to register online, visit www.
GEESDConference.org. For 
additional information please contact 
Customer Service at registrations@
asce.org or call (800) 548-2723. 

q CHECK– Payable to GEESD V 2018. Checks 
must be issued in U.S. dollars, drawn on U.S. 
banks. To pay registration fee by check, postmark 
your registration by the deadlines indicated above 
and mail to:

GEESD V 2018
PO Box 79668 
Baltimore, MD 21279-0668 USA

 

q PURCHASE ORDER 
#______________________
(Provide copy of PO Form with your registration form.)

q CREDIT CARD q AMEX q VISA q MC q DISC q DINERS

Credit Card # 

Security Code______________Expiration Date (MM/YY) _________________

Cardholder Name ________________________________________________

Signature ________________________________________________________

Total to be Charged  ______________________________________________

Full Registration $ ____

Daily Registration $ ____

Short Courses $ ____

Additional Tickets $ ____

GRAND TOTAL (pay this amount) $ ____ 

Please answer these questions so that we may serve you better (*indicates required information):
*1 The organization I work for is: q Private q Government q Education q Military q Other 
*2 My position is: q Partner/Principal q Senior Manager q Middle Manager q Technical/Professional Staff q Faculty q Student q Retiree 
*3 How many previous ASCE Conferences have you attended? q 0 q 1 q 2 q 3 or more 
*4 My age group: q Under 25 q 25-34 q 35-49 q 50-65 q Over 65

Registration Form

Will you be attending?

Sunday Welcome Reception o Yes, I will attend o No
Monday Lunch in Exhibit Hall o Yes, I will attend o No
Monday Reception o Yes, I will attend o No
Tuesday Lunch in Exhibit Hall o Yes, I will attend o No
Wednesday Lunch o Yes, I will attend o No

Note to all Registrants: 
Included in your Full 
Registration fee are the 
following events. There is no 
extra charge for these events. 
However, each registrant must 
pre-register to the right in order 
to receive a ticket to the event.

 

Daily Registration EARLY BIRD ADVANCE ON SITE 

Daily Member o $420 o $420 o $470
Non-Member o $525 o 575 o $625

Please select day of registration: o Monday o Tuesday o Wednesday

Full Registration EARLY BIRD ADVANCE ON SITE 

Ends 4/25/18 Ends 5/14/18 After 5/14/18 

ASCE/G-I Member o $795 o $895 o $995
Non-Member o $895 o $995 o $1,095
Speaker/Moderator Member o $745 o $795 o $895
Speaker/Moderator Non-Member o $795 o $895 o $995
Student** o $395 o $395 o $495

Government/Municipal Rates: Please reach out to registrations@asce.org or call at (800) 548-2723 for the 
needed code to receive this discount. Code will be applied to Member or Non-member Full rates only.

**Student Package does not include proceedings. Full-time students and government employees must 
submit valid ID when registration form is submitted and onsite. 

Short Courses: Sunday, June 10 These events require an additional ticket.  
Attendees must be registered for the Conference (full or daily) in order to register for the short courses.

EARLY BIRD ADVANCE ON SITE QTY

SHORT COURSE 1: Principles and 
Applications of Seismic Soil-Structure 
Interaction, 1:00 - 5:00 p.m.

o $195 o $245 o $295 ____

SHORT COURSE 2: In-situ Seismic 
Testing: What Engineers Should Know 
About Quality and Uncertainty,  
8:00 a.m. - 5:00 p.m.

o $295 o $345 o $395  ____

SHORT COURSE 3: Numerical Modeling 
for Geotechnical Earthquake Engineering 
Applications, 8:00 a.m. - 5:00 P.M.

o $295 o $345 o $395  ____



G-I ORGANIZATIONAL MEMBER NEWS

GZA Welcomes Audet

Heather Audet

Heather Audet, PE, 

M.ASCE, has joined 

GZA as a senior proj-

ect manager. Audet 

brings close to 20 

years of experience in 

geotechnical engi-

neering and heavy 

underground design. Her recent experi-

ence includes working as an assistant 

project manager for the Black River 

Tunnel in Lorain, OH, and project man-

ager for the Riverbed St. Pump Station in 

Cleveland, OH. In her new position with 

GZA, Audet will focus on public transpor-

tation projects.

A Licensed Professional Engineer 

in Maryland, Ohio, Pennsylvania, and 

Massachusetts, Audet earned a bachelor’s 

degree in ocean engineering and a 

master’s degree in civil engineering from 

the Florida Institute of Technology. 

Menard Reaches New Depths  
in Louisiana
Menard Group USA has been working in 

Louisiana to perform controlled modulus 

column (CMC) rigid inclusion ground 

improvement for a private client’s marine 

terminal. The client is adding two new 

liquid storage tanks to its Houma Marine 

Terminal, located on the banks of the Gulf 

Intracoastal Waterway.

Menard engineers designed a CMC 

rigid inclusion solution to stiffen the soils 

underneath each 205-ft-diameter tank. 

The Menard site team recently drilled to 

depths of over 156 ft in the first round 

of column installations, making this 

the deepest rigid inclusion project ever 

performed by the company. Menard has 

performed ground improvement on more 

than 50 oil and gas projects in Louisiana.

Nicholson Returns to Baltimore
Nicholson Construction Company has 

returned to Baltimore, MD, for phase 

two of the nearly $145 million M&T Bank 

Stadium upgrade. Nicholson completed 

phase one in April 2017 and is back to 

finish the foundation work for two new 

escalators and elevators to improve 

accessibility to upper-level suite seats.

Nicholson is installing 7-in.-diameter 

micropiles to support the vertical 

structure’s new and existing footings, 

and concrete columns and pilasters to 

reinforce the existing structural basement 

wall. The micropiles will extend up to 78 ft 

below grade and have a center bar inserted 

in the column for added support. 
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GEO-INSTITUTE ORGANIZATIONAL MEMBERS
Visit us at geoinstitute.org/membership/organizational-membership

j   Advanced Construction 
Techniques, Inc

j   Amec Foster Wheeler

j   American Engineering 
Testing, Inc.

j   Ardaman & Associates, Inc.

j   Arup

j   Bechtel Corporation

j   Berkel & Company 
Contractors, Inc

j   Braun Intertec Corporation

j   CH2M HILL

j   ConeTec, Inc.

j   Dan Brown and Associates, 
PC

j   D'Appolonia

j   Densification, Inc.

j   ECS Corporate Services, LLC

j   Fudo Construction, Inc

j   Fugro USA Land, Inc.

j   Gannett Fleming, Inc.

j   GDS Instruments

j   Geocon Incorporated

j   Geo Engineers, Inc.

j   Geo-Instruments Inc

j   Geokon Inc

j   Geopier Foundation 
Company

j   Geosyntec Consultants, Inc.

j   Goettle, Inc.

j   Golder Associates

j   GRL Engineers, Inc.

j   GZA Geoenvironmental, Inc.

j   Haley & Aldrich

j   Hart Crowser, Inc.

j   Hayward Baker, Inc.

j   HNTB Corporation

j   Huesker, Inc.

j   Kleinfelder

j   Langan Engineering & 
Environmental Services, Inc.

j   Loadtest

j   Logic Technologies, Ltd —  
Geotechnical Sensing 
Solutions

j   Malcolm Drilling Co Inc

j   Menard USA

j   Moretrench American 
Corporation

j   Nicholson Construction 
Company

j   NTH Consutlants Ltd

j   PAGANI Geotechnical 
Equipment

j   Rembco Geotechnical 
Contractors, Inc

j   The Reinforced Earth 
Company

j   Rocscience Inc.

j   Sanborn, Head & Associates, 
Inc

j   Schnabel Engineering

j   Schnabel Foundation Co

j   Sentez Insaat LTD, STI

j   Shannon & Wilson Inc

j   S&ME

j   SME

j   Specrete-IP Incorporated

j   Stantec

j   Strata Systems, Inc.

j   Subsurface Constructors, Inc

j   TenCate Geosynthetics

j   WSP USA
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Torosian Named Chief 
Operating Officer of Geocomp

Geocomp Corporation has appointed 

Gary Torosian, M.ASCE, as chief operating 

officer. Torosian has been with Geocomp 

for 25 years. He joined the firm in 1992 as 

laboratory manager of GTx, Geocomp’s 

division for geotechnical, rock, and geosyn-

thetic testing. As GTx expanded, Torosian 

became director of testing services; from 

there, he was appointed chairman of 

Geocomp’s Executive Committee in 2015. 

Torosian is active on ASTM International’s 

Committee D35 on Geosynthetics, serving 

as an officer on the Executive Committee 

and as technical contact for several test 

standards. He received his bachelor’s 

degree in civil engineering from Worcester 

Polytechnic Institute.  

Bengochea Shares Strategies 
for the PE Exam 

Geostructures Inc. recently announced that 

Project Engineer Pedro O. Bengochea, 

EIT, A.M.ASCE, has passed the PE exam. 

Bengochea writes, “The first step in the 

process of preparing for the PE exam is to 

be fully committed to studying... Preparing 

for this exam was like having two fulltime 

jobs. I studied three hours after work on 

weekdays, and another twenty-plus hours 

during the weekends for four consecutive 

months… All the effort was worth it when 

I finally received my results and read that 

beautiful PASS.”

A few tips for future exam takers:

1. Prepare an organized plan of attack.

2.  Know all the steps of the pre- 

registration process.

3.  Contact all your previous supervisors.

4.  Organize all the application documents 

and mail them on time.

5.  Prepare a realistic week-by-week study 

agenda and stick to it no matter what!

6.  Be sure to have the support of your 

family and friends.

7.   Find a studying area that is free of 

distractions.

8.  Study by doing tons of workout 

problems and looking into the theory if 

you don’t understand the problem  

or solution.

9.  Prepare a binder with the most 

important problems for each topic of 

the exam.

10.  Know how to navigate your reference 

material. You cannot waste time during 

the test!

11.   Do not study until the last minute. The 

day prior to the exam, just take a break 

and relax.

 
Have You Renewed Your 
Membership for 2018?
Don’t let your member benefits lapse! 

If you haven’t renewed your membership 

for 2018, do it today, and make sure your 

contact information is correct.  

Call (800) 548-2723 or (703) 295-6792, or 

email member@asce.org.

Call for Abstracts
2018 ASCE Mohawk-Hudson Section

Capital Region Geotechnical Symposium

Troy NY, November 16, 2018

Call for abstracts for a one-hour presen-

tation on geotechnical topics. Abstracts 

should be no more than 250 words. They 

may be sent to paul_bailey@verizon.net no 

later than July 27, 2018.

IN MEMORIAM: 
McKinney Drilling Remembers 
Maher 

William F. “Bill” Maher, late president of 

McKinney Drilling Company, passed away 

November 18, 2017, at the age of 66. 

Maher’s career with McKinney spanned 

almost half a century. His mother 

worked at McKinney for 37 years; Maher 

followed her to McKinney after high 

school, working as a laborer and rising to 

superintendent.

In September 1981, Maher received 

a life-changing call from President 

Jack McKinney, asking him to leave the 

Philadelphia office and go to Alaska to 

support a project for the Department of 

Housing and Urban Development that was 

COREBITS NEWS
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behind schedule. Due to harsh conditions, 

Maher and his team had only five months 

to finish building 65 houses in an area 

with no roads. Floating materials down the 

river, Maher and staff finished the houses 

on time while simultaneously completing 

a challenging dock project. 

Maher moved from Alaska to take 

over the Washington, D.C. office; after 

a successful tenure there, he became 

McKinney’s vice president for the north-

east. In 2005, he was appointed president. 

In an interview before his death, Maher 

was especially proud of his work on his 

Alaska and D.C. endeavors, Keller’s safety 

program, McKinney’s successful joint 

ventures with fellow Keller company Case 

Foundation, and assisting at the Pentagon 

and in New York post-9/11. “What I’m 

most proud of,” he said, “is keeping 

McKinney a family company. To be able 

to provide good jobs for these wonderful 

people is my greatest accomplishment. 

They are our greatest asset.”

IN MEMORIAM:  
George G. Goble, PhD, PE, 
M.ASCE

Goble in pile-driver leads in the 1970s.

There are some giants in the world of 

engineering, some more recognized 

than others. For those of us in the deep 

foundation and bridge engineering world, 

George G. Goble definitely qualified as 

a giant. He had the intellect, knowledge, 

and, most importantly, the drive to change 

our world. His keen sense of where tech-

nology leads us, and how it can be used 

for a more effective and efficient use of 

resources, helped all of us in this industry 

to improve and renew.

Goble was born in 1929 in Eagle, ID. 

His family had a farm, where he learned 

honest, hard work. This background 

formed his thinking about what good 

people should and shouldn’t do to better 

themselves and this world. He received 

his bachelor’s degree in civil engineering 

from the University of Idaho in 1952 

and his master’s and PhD in civil and 

structural engineering from the University 

of Washington in 1957 and 1961, respec-

tively. In 1958, he received a Fulbright 

Scholarship for study at the University of 

Stuttgart. After a stint in private practice 

in Oregon, he joined the faculty in the 

department of civil engineering at Case 

Western Reserve University in 1961, 

where he rose from assistant professor, to 

professor, to finally department chairman. 

In 1977, he became chairman of the 

department of civil environmental and 

architectural engineering at the University 

of Colorado, Boulder. He served in that 

role until 1983, and thereafter served as 

professor until 1992. Throughout his pro-

fessional life, he worked as a consultant.

Through his work at the companies he 

founded – Pile Dynamics, Goble Rausche 

Likins and Associates (GRL), and Bridge 

Diagnostics – Goble recognized early on 

the potential of testing technology applied 

to infrastructure. Many different pieces 

of the puzzle had to be put together: 

theory, sensor selection and packaging, 

and computer and software development. 

More difficult yet, it was necessary to 

convince people that the technology 

would work and help engineers and 

contractors make a better product for the 

owner. The general electronics industry 

was not interested, so it was up to Goble 

to bring people and resources together. 

He had a wonderful ability to instill the 

same enthusiasm that he had for these 

innovations in those people who worked 

with him and that he had met and talked 

to. Such enthusiasm was equally instru-

mental in the founding of his companies 

and promotion of the technology. It 

required a variety of hard work, but Goble 

didn’t mind climbing greasy pile-driving 

leads to attach gages or work in polar cold 

and desert heat climates. Out of those 

field experiences came many humorous 

stories, which everyone enjoyed.

Goble was recognized as a teacher, 

researcher, and consultant. However, 

for persevering in his effort to improve 

the foundation industry, he earned 

ASCE’s 1988 Martin S. Kapp Foundation 

Engineering Award, and in 2007 the 

Terzaghi Lecture Award. In 2004, GSP 125, 

Current Practices and Future Trends, was 

published in his honor.

True to his upbringing, Goble never 

stopped working. He was a vocal 

and engaging fixture on several TRB 

committees until just a few years ago. As 

a founding Member of the Pile Driving 

Contractors’ Association and actively 

engaged in its Technical Committee work, 

he helped edit AASHTO’s LRFD Bridge 

Design Specifications. He also helped 

ASTM, DFI, and PDCA with organizing 

many educational events and always 

insisted on high technical content.

Sadly, George G. Goble passed away 

on September 19, 2017, in Longmont, 

CO, shortly after his 88th birthday. He is 

survived by his wife Christine, his daughter 

Tanja, son Gregory, and a grandchild. Our 

thoughts and prayers are with his family, 

and we will thankfully keep remembering 

him for a long time.  

Frank Rausche, PhD, PE, D.GE

Senior Consultant, Pile Dynamics, Inc.

frausche@pile.com 

j   PLEASE SUBMIT any 

CoreBits news to 

GEOSTRATA via  

geostrata@asce.org.
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COREBITS CHAPTERS

Florida West Coast Chapter

Sixth Dr. Anwar Wissa Lecture. Bengt H. Fellenius, PE, P.Eng., 

M.ASCE, with his 5.3- to 11.6-million-year-old C. Megalodon 

(shark) tooth speaker award. A tradition for the Wissa Lecture 

speaker series.

Sixth Dr. Anwar Wissa Lecture. USF Engineering Innovation 

Lecturer Dr. Gray Mullins, PE.

Sixth Dr. Anwar Wissa Lecture. USF Student Presentation. L to r: 

Sarah Mobley, PE, and Kelly Costello, EIT.

The Florida West Coast Geo-Institute Chapter hosted the  

6th Dr. Anwar Wissa Lecture on November 1, 2017. The Wissa 

Lecture series was created to honor the late Dr. Anwar Wissa, an 

internationally recognized expert in geotechnical engineering. The 

proceeds from this event support students interested in pursuing 

careers in geotechnical engineering and construction.

Over 140 geoprofessionals, faculty, and students attended. 

The evening opened with a welcome reception for networking 

and viewing student posters presenting current research 

projects underway within the University of South Florida (USF) 

Civil Engineering Department. Approximately 12 posters were 

presented by USF students showcasing these projects. In addition 

to posters, a special STEM presentation was showcased by 

the students from Tampa Preparatory School. This featured a 

demonstration of a virtual reality Oculus Rift software application 

the students wrote to model beam deflections. 

During the event, Dr. Gray Mullins, PhD, PE, F.ASCE, 

professor of geotechnical and structural engineering research 

at USF, was recognized as a new ASCE Fellow. In addition, 

Frank Rausche, PhD, PE, D.GE, M.ASCE, paid tribute to the life 

achievements of George Goble, PhD, PE, who recently passed 

away (see obituary on page 75 of this issue).

The following presentations were made after the reception, 

poster session, and announcements:

 o  Students Sarah Mobley, PE, M.ASCE, and Kelly Costello, EI, 

S.M.ASCE, presented “The Effect of Slurry Type on Drilled Shaft 

Cover Quality.” Last year, their work was named the 2017 Student 

Paper Competition Award winner by DFI. Mobley and Costello 

are PhD candidates in the structural research group at USF. Their 

presentation summarized research comparing the effects of 

slurry type (bentonite, polymer, and natural) on development of 

laitance-filled creases/channels projecting from the reinforcing 

cage.

 o  Gray Mullins, PhD, PE, F.ASCE, gave the 2017 USF Engineering 

Innovation Lecture, entitled “Controlling Mass Concrete Effects 

in Large-Diameter Drilled Shafts Using Full-Length Central Void.” 

Mullins showed how a central void within a drilled shaft can 

control peak and differential concrete temperatures during the 

hydration process.

 o  The highlight of the evening was the Wissa Lecture, presented 

by Dr. Bengt H. Fellenius, PE, P.Eng., M.ASCE, former 

professor and internationally recognized foundation engineering 

consultant and author of more than 300 technical papers. Dr. 

Fellenius’ presentation was entitled “Design of Single Piles, 

Small-Pile Groups, and Wide-Piled Foundations.” He summarized 

his conclusions and ongoing research of single-pile and small-

pile group load response compared to wide-piled foundation 

response. He also discussed how interior piles will respond 

differently compared to perimeter piles depending on whether 

the piles are founded in subsiding soil. Full-scale load testing is 

planned to demonstrate this load response. 

The overall event was a great success for the West Coast 

Branch. It brought together notable researchers, practitioners, stu-

dents, and even high-school students for an evening of great food 
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and drink, socializing, and presentations.

Special thanks go to the West Coast 

Branch Geo-Institute Leadership and 

Planning Committee for organizing this 

event. This includes Jessica McRory, PE, 

M.ASCE, Ross McGillivray, PE, M.ASCE, 

Alec McGillivray, PE, M.ASCE, Mike 

Smith, PE, M.ASCE, Stephen Knauss, PE, 

D.GE, F.ASCE, Curt Basnett, PE, M.ASCE, 

Jay Chen, PhD, PE, Marisa Bosso, 

Manjriker Gunaratne, PhD, PE, M.ASCE, 

Gray Mullins, PhD, PE, F.ASCE, Michael 

Stokes, PhD, PE, and the USF ASCE 

Student Chapter. 

St. Louis Chapter

L to r: Lyle Simonton (President, ASCE St. 

Louis Section), Pravin Jha (Scholarship 

Chair, Geo-Institute St. Louis Chapter), 

Sandeep Goud Burra (2017 scholarship 

recipient), Jeff Hill (Chair, Geo-Structures 

Confluence), Xiaolong Xia (2017 schol-

arship recipient), and Shari Cunningham 

(Chair, Geo-Institute St. Louis chapter).

The St. Louis Chapter awarded the 2017 

Geo-Confluence Research Scholarship 

during its annual conference in November 

2017. The scholarship helps promote 

geotechnical research at midwestern 

universities that would benefit the local 

state of engineering practice. The schol-

arship is supported by funds generated 

from the chapter’s annual event, the 

Geo-Structures Confluence. 

This year’s scholarship was awarded 

to two recipients: Xiaolong Xia from 

the Missouri University of Science and 

Technology at Rolla for his promising 

work on unsaturated soil mechanics, and 

Sandeep Goud Burra from Southern Illinois 

University at Carbondale for continuation 

of his work on assessment of liquefaction 

potential of Southern Illinois soils. 

Orange County Chapter
At the Orange County Chapter’s dinner 

meeting on October 24, 2017, in Irvine, 

CA, Craig Shields, PE, M.ASCE, (principal 

of Rockridge Geotechnical) provided 

an overview of torque-down pile (TDP) 

technology. The presentation began 

with an introduction of TDP technology, 

which involves advancing steel pipe piles 

equipped with a conical tip into the ground 

through downward crowd and torque. 

Shields then discussed design nuances that 

differ from design of conventional piles 

and covered advantages and disadvantages 

associated with the TDP technology to 

help educate attendees about the types 

of site conditions that are best suited for 

TDPs. Lastly, he presented several case 

studies and findings from projects in 

southern California where TDPs were used, 

including the results of pile load-testing 

programs. 

j   PLEASE SUBMIT G-I 
chapter and company news 
and career achievements  
to GEOSTRATA via 
geostrata@asce.org.

Why attend ASCE Week?
– Come to one location to earn up to 42 PDHs
– Save up to $1,300 off of regular seminar prices
– Network with colleagues and instructors
– Family time is encouraged! The Wyndham Grand 

Orlando Resort Bonnet Creek is a family friendly 
resort close to Disney Springs and the Magic 
Kingdom

– Breakfast, lunch, and breaks are included in 
your seminar price

For more information and to register go to: 

www.asce.org /ASCEWeek2

   A CONTINUING EDUCATION EVENT

ASCE WEEK
Wyndham Grand Orlando Resort
Bonnet Creek, Orlando, Florida

ASCE Announces New Guided Online 
– Courses start in January
n Interactive multimedia content
n Live interaction with peers and instructors
n Content accessible 24x7

Go to www.asce.org/guided-online-courses for more information 

March 18-23, 2018
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ASCE EDUCATION and CAREERS

Internships Available   
Are you looking for an internship? Explore the positions listed on the ASCE website to help you obtain the experience 

you need to further your career path. New opportunities are added all the time, so start your search today:  

careers.asce.org/jobs?keywords=internship.

ASCE/G-I Co-sponsored 
Online Live Webinars 
All posted webinars offer 
professional development hours 
(PDHs) as indicated.

j   Innovative Foundation Design 
Methods for Structures on 
Expansive Soils (PDHs: 1.5) 
March 2, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Risk Management and 
Rehabilitation of Existing 
Structural Foundations for New 
Infrastructure Facilities  
(PDHs: 1.5) 
March 5, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   In-Situ Stabilization of Soil Slopes 
Using Nailed (or Anchored) 
Geosynthetics (PDHs: 1.5) 
March 7, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Geotechnical Properties of 
Transported vs Residual Soils 
(PDHs: 1.5) 
March 12, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Installation, Design, and 
Performance of Prefabricated 
Drains, aka PVDs – NEW  
(PDHs: 1.5) 
March 15, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Effect of Foundation 
Deformations on Bridge 
Structures (PDHs: 1.5) 
March 26, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Approaches to Mitigation of Karst 
Sinkholes – NEW (PDHs: 1.5) 
March 30, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Geotechnical Engineering 
Features: Earth Retaining 
Structures: Cut Walls (PDH:1.5) 
April 2, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Recycled Base Aggregates 
in Pavement Applications – 
UPDATED (PDH:1.0) 
April 10, 2018 
12:00 p.m. – 1:00 p.m. (ET)

j   Design of Geomembranes for 
Surface Impoundments (Ponds, 
Reservoirs, Etc.) (PDH:1.5) 
April 17, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Erosion Control and Revegetation 
Metrails; Design, Installation and 
Performance – NEW (PDH:1.5) 
April 24, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Inspection and Rehabilitation 
Methodologies for Large-
Diameter Water Transmission 
Pipelines (PDH:1.5) 
May 3, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   (LRFD) for Geotechnical 
Engineering Features: Design of 
Ground Anchors and Anchored 
Wall Systems (PDH:1.5) 
May 7, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Buried Plastic Reservoirs and 
Tanks: Out of Sight; But Are They 
Out of Mind? – NEW (PDH:1.0) 
May 9, 2018 
12:00 p.m. – 1:00 p.m. (ET) 

j   Installation, Verification, and 
Application of Driven Piles 
(PDH:1.5) 
May 17, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Mechanically Stabilized Earth 
(MSE) and Gravity Retaining Wall 
Design Software Parameters 
(PDH:1.5) 
May 21, 2018 
11:30 a.m. – 1:00 p.m. (ET) 

j   Geosynthetic Reinforced 
Mechanically Stabilized Earth 
Walls (PDH:1.5) 
May 24, 2018 
11:30 a.m. – 1:00 p.m. (ET)

 

ASCE/G-I Seminars 
All posted seminars offer continuing 
education units (CEUs).

j   Earthquake-Induced Ground 
Motions (CEUs 1.6) 
March 1-2, 2018 
Salt Lake City, UT 

j   Soil and Rock Slope Stability 
(CEUs 1.4) 
March 1-2, 2018 
Anaheim Metro Area, CA 

j   Design and Installation of Buried 
Pipes (CEUs 1.4) 
March 19-20, 2018 
Orlando, FL 

j   Ground Improvement Methods: 
Selection, Design, Construction, 
and Monitoring/Inspection – 
NEW (CEUs 1.4) 
March 29-30, 2018 
Orlando, FL 

j   Application of Soil-Structure 
Interaction to Buildings and 
Bridges – NEW (CEUs 1.4) 
March 29-30, 2018 
Denver Metro Area, CO 

j   Construction Dewatering and 
Groundwater Control: Design 
and Application (CEU:1.4) 
April 26-27, 2018 
Alexandria, VA 

j   Ground Improvement Methods: 
Selection, Design, Construction, 
and Monitoring/Inspection – 
NEW (CEU:1.4) 
May 3-4, 2018 
Portland, OR 

j   Deep Foundations: Design, 
Construction, and Quality 
Control (CEU:1.4) 
May 17-18, 2018 
Charleston, SC

 

Guided Online Courses 
Guided Online Courses are 
asynchronous, online, instructor-
led programs in which you move 
through a 6- or 12-week learning 
experience with your peers. The 
Guided Online Course content 
includes video lectures, interactive 
exercises, case studies, live 
webinars, and weekly discussion 
topics to help you master the 
course material. Unlimited, 24/7 
accessibility to weekly modules. 
Complete coursework at the time 
and pace that is most convenient 
for you, using your own devices. 
Courses offer continuing education 
units (CEUs).

j   Project Delivery Methods (CEUs 
1.0) 
March 12 – April 20, 2018 

j   Quantity Take-Off: Heavy Civil/
Utilities (CEU:1.0) 
March 12 – April 20, 2018 

j   Developing Proposals (CEU:1.0) 
April 23 – June 1, 2018 

j   Pricing and Bidding: Lump Sum 
Jobs (CEU:1.0) 
April 23 – June 1, 2018 

j   Fundamentals of Rebar Cage 
Safety During Construction 
(CEU:2.0) 
April 23 – July 13, 2018 

j   Pricing and Bidding: Unit Price 
Jobs (CEU:1.0) 
June 4 – July 13, 2018 

j   Principles of Contract 
Negotiation (CEU:1.0) 
June 4 – July 13, 2018 

 

On-Demand Learning

On-demand learning opportunities 
offer continuing education units 
(CEUs). Recorded from ASCE’s most 
popular live webinars or in-person 
seminars, these courses allow you 
to hear the instructor’s lecture, see 
the presentation, and listen in on 
questions from the audience.
 
For more information about 
webinars, seminars, guided 
online courses and on-demand 
learning, visit the ASCE Continuing 
Education website: asce.org/
continuing_education.
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For more seminar information:  
asce.org/continuing-education/face-to-face-seminars

INDUSTRY CALENDAR
COMING IN MAY/JUNE 2018

CONNECT WITH US

www.asce.org/geo            twitter.com/GeoInstitute            facebook.com/GeoInstitute            LinkedInGeo           GeoInstituteASCE 

Addressing 
Infrastructure 
Needs

As I See It:     Solving 
America’s Aging 
Infrastructure Problem  
with Better Data 

By Scott A. Anderson

Proactive Management 
of Landside- and Rockfall-
Prone Slopes 
By Douglas A. Anderson, Darren L. 

Beckstrand, Eric Bilderback,  

and Evan Garich

Reducing Impact on the 
Public… and the Nation’s 
Ailing Infrastructure 
By Jeff Hill and Phillip Gallet

Paleoflood Analyses for 
Dam and Levee Safety 
Assessments 

By Keith Kelson

Sustainability and 
Resilience in Transportation 
Infrastructure Geotechnics 

By Anand J. Puppala, Jasaswee T. Das, 

Tejo V. Bheemasetti, and Surya S.C. 

Congress

Lessons Learned from 
GeoLegends: Evert Hoek 

By Shane Markus, Alex Grant, and  

William Pollock

2018

Geo-Virginia Conference
April 9-11, 2018
Williamsburg, VA
virginiageoinstitute.org 

Geo-Institute Seattle 
Spring Seminar
April 14, 2018
Seattle, WA
seattlegeotech.org

Los Angeles Geo-Institute 
Spring Seminar
April 18, 2018
Los Angeles, CA
lageoinstitute.com

ASCE Met Section 
Geotechnical Seminar
May 10, 2018
New York, NY

Geotechnical Earthquake 
Engineering and Soil 
Dynamics V 2018
June 10-13, 2018
Austin, TX
geesdconference.org

5th GeoChina International 
Conference: Civil 
Infrastructures Confronting 
Severe Weathers and Climate 
Changes
July 23-25, 2018
HangZhou, China
geochina2018.geoconf.org

Central Pennsylvania 
Geotechnical Conference
October 31-Nov. 2, 2018 
Hershey, PA
central-pa-asce-geotech.org

Rocky Mountain 
Geotechnical Conference
November 2, 2018
Denver, CO

GeoMEast International 
Conference and Exhibition
November 24-28, 2018
Cairo, Egypt
issmge.org/events/
geomeast-2018

2019

2019 Geo-Congress
March 24-27, 2019
Philadelphia, PA 
geocongress.org

Theory to Practice in 
Numerical Modeling
June 16-19, 2019
Pasadena, CA

Pipelines Conference 2018
July 14-18, 2019
Toronto, ON
pipelinesconference.org



GeoPoem

Creep

MARY C. NODINE, PE, M.ASCE, is a geotechnical poet, 

a member of GEOSTRATA’s Editorial Board, and a project 

manager with GEI Consultants, Inc. in Woburn, MA. She 

can be reached at mnodine@geiconsultants.com.

Imagine the scene: You’ve painstakingly
Analyzed all data for C

r
 and C

c
,

Picked OCR to capture, just right,
The geologic history of your little site.

Your primary settlement falls just within
The project requirements — sounds like a win.
But just when you have it all figured out...
Creep sneaks onto the scene to fill you with doubt.

Settlement under a load that’s fixed...
Does this phenomenon really exist?
You want not to believe it, but deep down you fear
This steady pull downward over dozens of years.

By Mary C. Nodine, PE, M.ASCE
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What’s the cause — Soil collapse? Degradation?
When does it start, and what’s the duration?
You curse those who build upon landfills and peat,
And you fitfully dream about settlements in feet.

In the end, you specify hefty preload.
The owner goes into panic mode...
This unanticipated schedule change
Will eat into his profits — and you are to blame!

You calmly explain that you’re on the same team. 
Ground improvement’s an option — together you scheme.
But with this creature lurking, you cannot be cheap....
For you will regret it if you ignore Creep. 



Our most powerful suite of 
limit equilibrium tools ever.

Now in 2D and 3D.

rocscience.com

Slide3  2017
Get more out of your limit equilibrium analysis. 
With Slide3, you have access to dozens of the same 
features trusted by thousands of Slide customers around 
the world – now available in full 3D.

Contact us to start 
your fully-functional

free trial today

Email trials@rocscience.com
or call +1 (416) 698-8217

to get started.

Slide  2018
The most comprehensive slope stability solution 
– now even better. It’s the Slide you love, packed 
with new features like spatial statistics, surface 
altering optimization, anisotropic surfaces, and more.  
Advance your analysis with Slide 2018.

2018  version  available!





March // April 2018


