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A worker prepares one of the many dowel 
holes for post-tensioned threaded rods that 
will be used to connect the old pile cap to a 
new 8-ft–thick, reinforced concrete foundation 
positioned over the top of the existing pile cap. 
This construction will allow for the transfer of 
superstructure loads away from the damaged 
existing H-Pile foundation to the new 48-in–
diameter, drilled shaft foundations bearing 
on bedrock 175 ft below. This work is being 
performed in Wilmington, DE, as part of the 
I-495 Emergency Repair Project on the piers 
that had suffered foundation damage in 2014.
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Letters

GEOSTRATA Now the Best Magazine in Our Field
j j I was reading the GEOSTRATA September/October issue, 
and decided to send an email of thanks for the hard work. 
The Editor’s Letter is very interesting, not only for the 
summary regarding the history of the magazine (of which I 
was not completely aware), but also for the description of 
the new changes. I like the new format; its reorganization 
of topics and its visual impact make the magazine more 
appealing. For example, pages 32-33 attract the immediate 
attention of any geotechnical engineer.  

For many years, I considered the ICE’s Ground 
Engineering journal (from the U.K.) as the best magazine 
in our fi eld, but I think these days are gone. GEOSTRATA
really has become the one I look forward to reading. The 
collection of topics you have put together during the past 
years is amazing. Very informative topics, easy to read and 
follow, and always with great construction pictures. At the 
end of the day, that is what you want to see: amazing pictures 
that illustrate the beauty of our profession. The magazine is 
incredible, very enjoyable.

Thank you very much for continually improving this maga-
zine, for including new sections but also maintaining the older 
ones that help us to keep track of our profession. I am sure your 
work is appreciated by many others; it is just that we do not 
show it as often as we should!
Sebastian Lobo-Guerrero, PhD, PE, M.ASCE
American Geotechnical & Environmental Services, Inc.
Canonsburg, PA

Send your Letters to the Editor to GEOSTRATA@asce.org.  
Letters may be edited for space and clarity.

Errata
The bio for Dr. Jinsong Huang on p. 48 of the November/
December 2014 issue should have included a reference 
that he is Research Academic at the Australian Research 
Council Centre of Excellence for Geotechnical Science and 
Engineering, University of Newcastle, NSW, Australia. 

32 GEOSTRATA SEPTEMBER/OCTOBER 2014

By Robert Bachus, PhD, PE, D.GE, M.ASCE; 

Jamey Rosen, PG; Rob Roff;  
Vanessa Bateman, PE, PG, M.ASCE;  
and Michael Zoccola, PE
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Figure 1. Completing deep seepage cuto� wall construction in tight quarters.
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Professor of Geotechnical 
Engineering
→ The Department of Civil, Environmental and 
Geomatic Engineering (www.baug.ethz.ch) at 
ETH Zurich invites applications for a Professor of 
Geotechnical Engineering.

→ Candidates should hold a PhD degree in civil 
and/or geotechnical engineering and have a 
strong background in mechanics of solids and 
geotechnical engineering design as well as proved 
experience in the relevant research/industry and 
teaching domains. 

→ The candidates should have a record of out-
standing scientific/industrial achievements in 
geotechnical engineering and present a well- 
developed, novel and creative research programme 
with a clear emphasis on cutting edge research 
(experimental research background is an asset). 
They should be clearly committed to interdiscipli-
nary research in an interdisciplinary environment. 
A track record of and a strong desire to work with 
national and international scientific and professio-
nal organisations are also important. 

→ The candidates should be committed to excel-
lence in education and support and implementation 
of modern teaching methods in Geomechanics 
and Geotechnical Engineering courses. The new 
professor will be expected to teach undergraduate 
level courses (German or English) and graduate 
level courses (English). They must have a vigorous 
record of scientific publication and externally 
funded research or outstanding industrial achie-
vements, through individual and collaborative, 
national or international projects.

→ Please apply online at  
www.facultyaffairs.ethz.ch 

→ Applications should include a curriculum vitae, 
a list of publications, a list of projects carried out 
to date and a teaching and research statement. 
The letter of application should be addressed to 
the President of ETH Zurich. The closing date for 
applications is 15 February 2015. ETH Zurich is an 
equal opportunity and family friendly employer and 
is further responsive to the needs of dual career 
couples. We specifically encourage women to apply.
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As we enter a new year, Washington is 

experiencing change, the markets are an 

ever-changing conundrum, computers and 

devices change faster than we can fi gure 

out how to fully use them, and friends and 

colleagues change as well.
One thing that does not change is the fact that fi nding 

solutions to problems is a team effort. When we bring 
together the best people with the combination of skills 
needed, solutions are found:  often the best solution, and defi nitely a better 
solution than I could have come up with on my own. I could only wish to be an 
expert in everything. However, I recognize my limitations, and when a problem 
is presented, I’m not afraid to bring in the best people to work together and fi nd 
the right solution. I always like to say, “surround yourself with really smart people, 
they make you look good.”

As an aside, the market and economy as well as scope of projects today have 
enlightened me that sometimes the best experts for a project work for your competi-
tors, so partnering to solve challenges also creates opportunities for new alliances.

If we refl ect on engineering challenges we face as civil engineers, we need a vari-
ety of expertise ranging from geotechnical (I had to say that one fi rst) to civil design, 
structural, traffi c planning, environmental, and hydrology, etc. These disciplines 
are often unique, but occasionally overlap. There are important efforts underway to 
encourage and often require continuing education to remain competent in our areas 
of expertise as part of our responsibility to maintain our professional licensure. There 
are further efforts to develop designations such as Diplomate status from AGP and 
specialty licensure to recognize a higher level of competency in a discipline.

The challenge we will face, however, as these designations gain acceptance, is 
to ensure that recognizing one’s accomplishments does not preclude another from 
practicing in an area in which they are dully qualifi ed: Particularly when there is not a 
unique designation and defi nition of services for that skill set. Confusing, yes, but the 
Earth Retaining Structures Committee brought just such a condition to our attention. 
The Structural Engineering Licensure Coalition (SELC) advocates that jurisdictions 
require S.E. licensure for anyone who provides structural engineering services for 
designated structures. SELC recommends that each licensing board adopt rules to 
defi ne appropriate thresholds for these structures. The scope of designated structure 
coverage from state licensing boards has included such items as retaining walls. 
Although structural engineering can be a signifi cant component of retaining walls, 
many systems are predominantly soil structure interaction problems. More specifi -
cally, geosynthetic reinforced walls, soil nail walls, and even excavation bracing system 
designs are heavily controlled by geotechnical issues. Often the fi ner details of the 
geotechnical issues have a signifi cant impact on the design of the retaining system.

Led by Allen Marr working with our new Governor Youssef Hashash, a joint 
Geo-Institute and Structural Engineering Institute, task force is now forming to study 
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From the Editorial Board

Through practice and learning from our failures and 
successes, getting the “right answer” can be easier. It’s 
fascinating to go back to the past and see how founda-
tion construction and design have evolved… or stayed 
the same. Combining traditional methods with modern 
technologies offers a bright future for the foundation 
industry. In this issue of GEOSTRATA, we focus our 
attention on the theme of “Foundations.” The issue is 
timely, given the upcoming March 2015 International 
Foundation Congress and Equipment Expo that will be 
held in San Antonio, TX.

Alan Macnab provides snapshots of the past and pres-
ent in his “As I See It” commentary, titled, “Are We Getting 
Better?” Drawing from more than 40 years of experience 
with specialty foundations, he highlights several changes 
that have occurred within the foundation industry. 
Equipment and techniques have advanced, leading to 
safer and more constructable solutions, while traditional 
approaches like the “observational method” seem to 
have disappeared due to code and agency influence.

Going back to the 19th century, Alan Lutenegger 
and Samuel Clemence describe the early applications 

All structures are supported by the 

earth through a foundation. From small 

dwellings to roads, dams, and skyscrapers, 

all structures must bear on the earth in 

some fashion. Foundations have provided 

stability for buildings and infrastructure, 

small to large, since the beginning of 

civilization. Finding the ideal combinations 

of serviceability, strength, constructability, 

and economy in the foundations we design 

and build is important for sustainability and 

performance. It is our duty as geotech-

nical engineers to do so without over or 

under designing, as the result of either is 

undesirable. Getting the “right answer” is 

not always easy with the uncertain ground 

conditions we face.

MORGAN A. EDDY

of screw piles in the U.K. and U.S. in 
“Screw Piles and Helical Anchors.” 
Screw piles were being used for a wide 
variety of civil engineering projects 
with great success up to the early 20th 
century, when new deep foundation 
technologies hit the market. However, 
since the 1950s, screw piles have slowly 
regained traction as capable ground 
anchors and economical solutions that 
fit many ground conditions.

Pulling from the classic, 19th century 
Adventures of Huckleberry Finn, Dan 
Brown, Paul Axtell, and Steve Dapp 
paint a similar picture in “A Foundation 
Engineering Trip Down the Mississippi.” 
Their story begins at the headwaters 
of the mighty Mississippi River in 
Minnesota, working downstream to New 
Orleans and the Gulf of Mexico. The 
authors describe different foundation 
types implemented in the old and 
new bridges flowing down America’s 
waterway.

Mohammed Mulla shares with read-
ers some risk-based studies undertaken 
in 2004 by the North Carolina DOT. 
Risk-based approaches allow decision 
makers to categorize assets and quickly 
determine where more time and effort 
should be allocated. In his article, 
“Evaluating Bridges with Unknown 
Foundations for Susceptibility to Scour,” 
Mohammed estimates that conventional 
evaluations of 3,752 bridges would have 
taken 12 years and cost more than $7 
million dollars. Conversely, by using 
risk-based procedures, the evaluations 
were completed in three months at a 
cost of only $21,000.

Heading back to Minnesota, 
Derrick Dasenbrock discusses how 
the Minnesota DOT has traditionally 
preferred the use of deep foundations 
for support of highway bridges. In 
“Spread Footings Revisited,” he explains 
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why the MnDOT is now accepting the 
use of shallow foundations on more and 
more projects.

Hollie Ellis presents a historical 
piece about geotechnical pioneers 
Bill Shannon and Stan Wilson, whose 
partnership made a signifi cant impact 
on the national and international 
geotechnical stage. After going into 
business in 1954, these two entrepre-
neurs quickly acquired jobs working on 
notable and challenging projects. More 
than 60 years later, the new leaders 
of the fi rm carry on the progressive 
mindset of the founders.

Deep or shallow foundations? This 
question is asked on almost every proj-
ect. Thirty years ago, they were the main 
tools at the geotechnical engineers’ 
disposal. Since then, innovative ground 
improvement technologies and design 
methodologies have increased our 
options. Kord Wissmann’s “Foundation 
Engineering…102” outlines the 
advancement of aggregate piers and 
other similar improvement techniques 
starting in the backyard.

Hai (Thomas) Lin, Yi Dong, Lusu 
Ni, and Suguang (Sean) Xiao, students 
from Lehigh University and Colorado 
School of Mines, had the opportunity 
to interview the 50th Terzaghi Lecturer 
at the 2013 ASCE Geo-Congress in 
Atlanta, GA. In this “Lessons Learned 
from Geo-Legends,” it’s easy to see why 
Dr. J. Carlos Santamarina has received 
international praise and continues to 
push the envelope in our industry.

The Editorial Board is grateful for the 
time and effort the authors put into this 
issue, and we hope you enjoy it. 

This message was prepared by 
MORGAN A. EDDY, PE, M.ASCE. 
He can be reached at morgan@
steelefoundationllc.com.

Allen Cadden, PE, D.GE, M.ASCE
Geo-Institute President
acadden@schnabel-eng.com

this matter. G-I has reached out to the Structural Engineering Institute, 
and they have expressed an interest in working together to solve issues 
and problems. The task force hopes to engage with the SELC as well. 
By working together, we can address the concerns presented by the 
Earth Retaining Structures Committee and further discuss the scope of 
the licensure model law for structural engineers approved by National 
Council of Examiners for Engineering and Surveying (NCEES). States 
typically use the model law as a starting point for development for 
structural engineering licensure. 

I don’t believe anyone intentionally wants to preclude the right team 
members from being able to practice in their areas of expertise. Civil 
engineering is a broad specialty. Let’s make sure we keep serving the 
public with the best team possible.  

continued from page 8

President’s Letter
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generate engineering specifi cations for 

projects, and to provide internal sales and 

installation training. Strata Systems is a 

soil reinforcement project manufacturer 

and distributor based in Cumming, GA, 

and is an Organizational Member of the 

Geo-Institute.

“I Was Born to Be an Engineer”: 
A Member’s Memoir

THIS MULTIFACETED, MULTIDISCIPLINARY 
professional and personal memoir recounts Jack 
Njdeh Yaghoubian’s six decades of innovative 
problem solving in the management of critical 
engineering projects across five continents.

Jack’s education included a bachelor of science 
degree in civil engineering from the University of 
Illinois in Urbana-Champaign and a postgraduate 
degree in geosciences and environmental engineer- 
ing from the Netherlands.

While on a family vacation trip across the 
United States, a series of serendipitous events led 
to his being hired by the renowned international 
engineering firm of Dames & Moore in San Fran-
cisco. D&M’s support of innovative thinking was a 
perfect match for Jack’s “can-do” attitude, creativity, 
and talents. For eighteen years, he was a sought-
after expert who worked on dozens of major D&M 
projects as well as becoming D&M’s “man in 
Tehran,” opening the firm’s Middle East office.

In addition to his work on power plants, re-
fineries, petrochemical complexes, dams, offshore 
platforms and berthing facilities, radar antennas, 
airports, highways, high-rise buildings, subway 
transit systems, and large-scale housing develop-
ments, major milestones in his career include:

�e first use in the United States of the slurry 
trench system, for the Bank of California in 
San Francisco (a technology later used in the 
construction of the World Trade Center Twin 
Towers);

Preparation of the first successful environ-
mental impact report (EIR) in California, for 
a Humble Oil oil and wet gas pipeline on the 
California coast;

JACK NJDEH YAGHOUBIAN

JACK 
NJDEH  

YAGHOUBIAN

…
AND THEN I MET THE GETTY KOUROS

    A
n Engineer’s O

dyssey from
 the Streets of Tehran to the H

ills of M
alibu

An Engineer’s Odyssey 
from the Streets of Tehran 
to the Hills of Malibu

…AND THEN I MET
THE GETTY KOUROS

An excerpt from the    AUTHOR’S PREFACE

I WAS BORN TO BE AN ENGINEER, and the main reason I’ve written this 
book is to pass on the joy of thinking innovatively to future generations. 
My hope is that readers will experience the same excitement and love of 
their work that I have always known.

�is memoir touches on many personal as well as professional subjects—
growing up in the Armenian minority community in Iran during the 
1950s, the challenges of adapting to life in America, the ways in which 
careers are shaped, the excitement of having played a role in innovative 
engineering and US environmental initiatives, and learning what it means 
to be an informed citizen of one’s adopted country, to name just a few.

�roughout my career, no matter how challenging a project was, the 
intellectual and emotional involvement I experienced was always bigger 
than the project itself. It is that kind of involvement that created the 
career I have found so rewarding, and I hope that my story will inspire 
readers to take that attitude into their own lives.

An excerpt from   ENGINEERING PRESERVATION: THE GETTY KOUROS

THE KOUROS WAS FASTENED to the blue isolator, which carried the 
metal label “Quantech Systems, 044-06,” and was ready to stand free of 
any support for the first time.

�e bolts holding the aluminum cage’s front panel were removed, and the 
front panel was moved away. �e crew’s body language, and their worried 
glances and nervous smiles at me, showed their extreme apprehension 
about how everything would end. With a swift hand gesture, I signaled 
for the remaining panels to be removed and carried away.

DRAMATICALLY, THERE STOOD THE KOUROS free of any support. �e 
sight resembled a patient in an operating room hooked up to tubes and 
wires standing for the first time after surgery. Unlike other statues in the 
Getty collection, the Kouros required no hideous visible supports and 
could be seen and examined from all sides.

�

�

MEMOIR / AUTOBIOGRAPHY

 Development of the first methodology to 
quantify the visual impact of major actions 
requiring EIRs;  

�e first physical modeling technique for pre-
dicting the propagation of fault movements in 
geologic formations. 

In 1983, Jack left D&M and established his 
Los Angeles-based consulting firm, Quantech Sys-
tems Inc., specializing in earthquake engineering 
and earthquake protection systems.

Soon thereafter, thinking that he had seen and 
done everything in the sphere of civil engineering, 
he came face to face with the art world in gen-
eral and the J. Paul Getty Museum in particular. 
Once again facing a situation thought by his col-
leagues to be unsolvable, he made history by in-
venting a system for protecting antiquities from 
earthquake damage anywhere around the globe.

�e title of his book, …And �en I Met the 
Getty Kouros, bridges the gap between his un-
expected involvement in the art world and his 
successful decades-long civil engineering career.

U.S. $27.00

QUANTECH
P R E S S

SHERMAN OAKS, CALIFORNIA

QUANTECH
P R E S S (continued on back �ap)

Jack Njdeh Yaghoubian

Jack Njdeh 

Yaghoubian, PE, 

M.ASCE, has an 

engineering career 

that has spanned 

fi ve continents 

over six decades. 

He has worked 

with the newest 

technology, as well as with artifacts 

thousands of years old in the worlds of art, 

law, and engineering. Yaghoubian recently 

published a memoir, …And Then I Met the 

Getty Kouros: An Engineer’s Odyssey from 

the Streets of Tehran to the Hills of Malibu. 

His story begins in Iran and continues in 

the U.S. and Europe, and involves working 

with luminaries such as Dr. Charles Richter. 

As Yaghoubian began to specialize in 

earthquake engineering, he was called on 

to help protect museum collections using 

the base isolation system, including the 

Getty Kouros – an ancient Greek statue 

at the Getty Musuem. Yaghoubian, a G-I 

member, also worked on many other 

geotechnical engineering fi rsts. He writes, 

“I was born to be an engineer, and the main 

reason I’ve written this book is to pass on 

the joy of thinking innovatively to future 

generations. My hope is that readers will 

experience the same excitement and love 

of their work that I have always known.” 

…And Then I Met the Getty Kouros is 

available on Amazon.com.

COREBITS PEOPLE

Piedimonte Promoted to 
President, COO at Brayman

Brayman Construction Corporation, based in Saxonburg, PA, 

has promoted Frank A. Piedimonte, PE, to president and chief 

operations o©  cer. Piedimonte has been with Brayman since 2004, 

when he joined the organization as a senior project manager. 

Since then, he has overseen several major projects; at present he 

is the lead executive in charge of the Hulton Bridge Replacement 

in Oakmont, PA.

 
GRLWEAP Software

Get your piling project off to a good start.

 sales@pile.com
+1 216-831-6131 www.pile.com/grlweap  

Predicts driving stresses, 
hammer performance, 
the relation between pile 
bearing capacity and net 
set per blow and the total 
driving time.

Includes models for 
parallel or composite 
piles, four static analysis 
options and more than 
800 preprogrammed 
driving hammers

Also in Offshore Wave 
Version to model free 
riding hammers, non- 
uniform and battered piles 
and analyze fatigue.

Czewski Named Regional 
Manager of Strata Systems
Strata Systems has selected Scott 

Czewski, PE, as its new Midwest regional 

sales manager. He has more than 15 years 

of experience in civil engineering and sales, 

including working as a project consultant 

to develop cost-e� ective design, to 
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University of 
New Hampshire 
Becomes GSO
The G-I welcomes its 24th Graduate 

Student Organization — the University of 

New Hampshire.

New Hampshire’s Mission Statement 

states that it will be a “student-led 

body that functions to enhance the 

educational and personal experience of 

students in geotechnical engineering at 

the University of New Hampshire.” One 

of the GSO’s main commitments will be 

striving to increase student awareness of 

the geotechnical engineering profession. 

The GSO will also work to engage the 

undergraduate civil engineering popula-

tion at the University of New Hampshire 

by promoting participation in student 

activities organized by the Geo-Institute. 

The GSO’s chair is Erin Santini Bell at erin.

bell@unh.edu.

Virginia Tech Hosts Ninth 
Annual Schnabel Engineering 
Lecture
Virginia Tech welcomed Karen Durham-

Aguilera, PE, director of contingency 

operations for the O©  ce of Homeland 

Security, U.S. Army Corps of Engineers, as 

she presented the Ninth Annual Schnabel 

Engineering Lecture on November 4, 

2014. Durham-Aguilera brings over 

34 years of experience to the engineering 

profession, and has contributed to the 

fi eld not only in the U.S., but in Europe, 

Asia, and the Middle East. 

In recent years, Durham-Aguilera has 

served as the emergency manager for 

federal engineer disaster relief e� orts 

for major natural disasters. She has also 

participated in numerous public speaking 

COREBITS STUDENTS

engagements, technical forums, and 

multimedia events.  

During the lecture, she spoke of how 

her civil engineering degree prepared 

her for future opportunities that would 

arise throughout her career. The degree 

provided a broad foundation on which she 

built to help shape national responses to 

some of the most challenging events of 

our era.

2015 Geo-Congress Student 
Travel Grants
Graduate students who are Geo-Institute 

members, graduating in 2015, and 

registered for IFCEE 2015, are eligible 

to win a $275 travel grant to attend the 

Geo-Institute Organizational Member/

Student Career Fair. For information 

and to complete the online question-

naire, visit the G-I website at www.asce.

org/geo by January 30, 2015. 

WHERE THEORY  
MEETS PRACTICE.

Earn a masters degree in Applied Geosciences  
without interrupting your career. Full-time and  
part-time tracks are available. Students can  
complete this 12-course geology masters  
program in just two to four years. 

At Penn’s Master of Science in Applied Geosciences (MSAG) program, we don’t 
prepare students to make a difference once they graduate. They start right away.  
 
Through internships, field work, and projects tailored to their individual career goals, 
students gain real experience in their field of choice and get a year’s head start on  
licensure as a Professional Geologist. 
 
To learn more about the program and read about the difference you can make as  
a Penn MSAG student, visit 

WWW.UPENN.EDU/MSAG.
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Work with engineers worldwide to solve your ground improvement challenges. 

Large power plants in the Mid-Atlantic required upgrades 
to reduce sulfur dioxide emissions while continuing to 
generate electric power for more than five million customers. 
The existing loose fill soils, sands, and silts needed ground 
improvement to support the 6,000 psf mat loading associated 
with the new absorber. The Geopier Impact® system utilized 
a patented displacement construction process capable of 
reinforcing caving soils below the groundwater table to depths 
of up to 40 feet. More than 11,000 Rammed Aggregate Pier® 
elements were constructed for mat and ancillary foundation 
support, limiting settlements to meet stringent design 
tolerances. Geopier® technology was an e�ective alternative to 
the deep foundation option originally considered.

THE GEOPIER IMPACT SYSTEM: REINFORCEMENT FOR INDUSTRIAL FACILITIES
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Are We Getting Better? 
Sometimes, but Not Always…

As I See It

By Alan Macnab, P.Eng., D.GE

The foundation drilling business has changed 

dramatically during my career. Equipment 

advances and revolutionary design thinking 

brought about many of these changes. 

However, we continue to forget successes 

of the past, or discount them, when we can’t 

clearly understand the mechanisms of the 

observed behavior. Terzaghi taught us the 

observational method six decades ago, and 

although we all know about it, and agree that 

it makes sense, precious few of us really use it. 

In fact, with the increasing use of codes, and 

the tyranny of permitting agencies, I fear that 

the observational method is dying. So with this 

perspective, please tolerate an old retired guy, 

as he reminisces about things he has seen.
In 1973, we placed casing by dropping it in pre-excavated holes, or on rare 

occasions driving it with a drop weight called a tappette. Pulling casing was 
performed by dead pull using cranes, or sometimes three tripods with multiple 
reeved blocks. Buckling of crane booms was not unusual — which, of course, was 
very dangerous. Although vibro hammers were first introduced to North America 
in 1957, when I started we were just learning where and when to use them.

In 2014, we are finding more and more casing installed by vibro hammer 
or with the utilization of oscillators and rotators. The use of casing has been 
reduced by the introduction of polymer slurries in the 1980s. Vibro extraction 

Karl Terzaghi
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The research of Dr. Lymon Reese and 

others led us to understand that shafts 

function largely in side wall friction, 

rather than end bearing. Bells began 

disappearing except for some specific 

applications in places like Chicago and 

areas of expansive soils.

or removal of casing by oscillator is very 
common, and fortunately we have less 
crane boom failure.

In 1973, we entered almost all dry 
or cased shafts. This entry was for hand 
cleaning and subsequent inspection by 
engineering personnel. Belled shafts 
were common, which required a great 
deal of hand cleaning. The largest bell I 
ever saw was 36 ft in diameter!

The research of Dr. Lymon Reese and 
others led us to understand that shafts 
function largely in side wall friction, 
rather than end bearing. Bells began 
disappearing except for some specific 
applications in places like Chicago and 
areas of expansive soils. Rock socket 
design, rather than a wire brushed end 
bearing in rock, as was previously the 
status quo, became more the norm. By 
2014, except in places like the Piedmont 
regions of the Southeast and Chicago, 
shaft entry has virtually disappeared 
with the hearty approval of OSHA.

Speaking of end bearing, early in 
my career I spent hours under a heavy 
girder, anchored with piles which 
acted as a load test frame, reading dial 
gauges as we performed plate bearing 
tests on rock. Full-scale load tests on 
piles or shafts, using either anchorage 
or dead weight for reaction, were very 
difficult, so we scaled up plate load tests. 
Full-scale load tests to loads which we 
couldn’t have even imagined then are 
now possible with O-cells, Statnamic, 
and drop weight mechanisms.

In 1973, tiebacks were used in only a 
few areas in North America, and in those 
areas the work was usually performed 
with continuous flight augers. The rest of 
us were using raker- and cross-lot braced 
excavations. Grouting of tiebacks was by 
gravity tremie methods, or even free fall. 
Today, we employ duplex drilling meth-
ods and first pressure grouting and now 
secondary grouting. Pressure grouting 
gives us much higher capacities, and 
secondary grouting frees up the drill to 
maintain production.

The introduction of small diameter, 
cased rotary drilling and duplex, cased 
drilling for tiebacks has also assisted 

www.GRLengineers.com/pit                    info@GRLengineers.com
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As I See It

in the development of a vibrant 
micropile market. Micropiles were fi rst 
introduced in North America in 1971, 
and their popularity seems to have par-
alleled the increase in sophistication of 
the drilling contractors.

In 1973, the standard for shoring 
design was the Rankine method (trian-
gular distribution), although diagrams 
showing rectangular and trapezoidal 
distributions were gaining popularity. 
Terzaghi and Peck fi rst proposed these 
diagrams in 1948, and there were others 
who were proposing similar arrangements 
of Apparent Earth Pressure diagrams. I 
recall robust debates in the late 1970s as 
to which diagram we should use, Peck or 
Tschebotarioff. Peck diagrams are now 
the accepted norm unless the project can 
bear the cost of more extensive deforma-
tion analyses, such as fi nite difference or 
fi nite element methods.

In 1973, we had accepted the fact that 
arching existed in over-consolidated or 
dense soils and lagging was designed 
based on experience. The use of 3-in 
lagging was standard, with some 4 in 
for larger bays (10 ft) or areas of stress 
concentration (around tiebacks or 
rakers). In 1976, Walt Jaworski and his 
colleagues at GZA gave us a table for 
those who weren’t experienced enough 
to judge lagging thickness otherwise. 
I remember the grey beards of the day 
thinking that the table was okay, but 
somewhat conservative.

Something has happened in the 
interim, and I can attribute it to one of 
two phenomena. Either the soils are 
getting poorer or the forests are getting 
weaker because today we see a lot of 
6- and 8-in lagging. Of course, I am being 

facetious here. What has really happened 
is that structural engineers now 
dominate the design of shoring and try 
to design lagging as a simply supported 
beam. Some simplistic attempts are 
made by a few to allow for soil arching, 
but the results are that the lagging is far 
thicker than it used to be. While I’m at 
it, the use of moment reduction factors, 
fi rst discussed by Terzaghi and Peck and 
documented by Jaworski et al. in 1976, 
seems to have disappeared from the 
arsenal of many designers, leaving us 
with much heavier soldier pile sections.

The changes in geotechnical 
engineering and construction in the past 
40 years have been dramatic, and largely 
innovative. They have brought about 
more economic products that are far safer 
to install and use. But we need to remind 
ourselves that some of the old practices 
were actually good practices and examine 
each change to ensure that we are moving 
forward and not backward.  

j ALAN MACNAB, P.ENG., D.GE, is a past 

president of the Geo-Institute and the 

International Association of Foundation 

Drilling (ADSC). He currently chairs the 

GeoCoalition, an umbrella group that 

seeks to coordinate the activities of 

seven geotechnical organizations with 

overlapping memberships and mandates. 

He is the author of Earth Retention Systems 

Handbook. Macnab has recently been 

awarded the GG Meyerhof Award for 

Outstanding and Exceptional Contributions 

to the Art and Science of Foundation 

Engineering by the Canadian Geotechnical 

Society. He is a partner of Macnab 

Consultants in Victoria, BC and can be 

reached at macnab@mail.com.

The changes in geotechnical engineering 

and construction in the past 40 years have 

been dramatic, and largely innovative.
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So You Call It Dirt?!
By Lakshmi N. Reddi, PhD, PE, F.ASCE, F.AAAS

As I See It

Four incidents make me reflect repeatedly on 

the attitudes we all have toward the material we 

work with. In a search committee deliberation 

for a geology faculty member, I heard for the 

first time how some of my colleagues perceived 

geotechnical researchers; they coined the word 

“geotechnicians” in a tone that didn’t sound digni-

fied to me. Then, during a co�ee chat with a friend 

and political science researcher who was flipping 

the pages of a geotechnical engineering textbook 

in my o©ce, I noticed that he seemed amused at 

the words he was reading – ‘body’ force, ‘dead’ 

weight, over ‘burden,’ etc.

A relative of mine, whose specialty 

area is psychology, burst into laughter 

when she noticed I was reading 

Mitchell’s book, Fundamentals of Soil 

Behavior. She said she couldn’t believe 

there were people who cared for how 

dirt ‘behaves’ in the same ways she 

cared for how people ‘behave.’ Finally, 

in a student newspaper I once read an 

article from a student who was amazed 

there’s actually a class on the campus 

that teaches about ‘dirt.’ 

Of course, my responses to these 
incidents were much like how any young 
geotechnical professor would respond – 
I lectured students in my geotechnical 
classes on the importance of why we need 
to study soils, the dangers to public life 
of not knowing the mechanics of soils 
on slopes and in earthquake zones, etc., 
etc. But over the years, I have come to 
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As I See It

question myself if there are other ways of 
introducing the hero of our studies, not as 
a ‘dead’ mass which responds to bulldoz-
ers and earthquakes, but as an intelligent 
material which gets very playful if only 
we know how to play with it. I found that 
delaying that traditional lecture on phase 
relationships by a week — including the 
catalogue definitions of void ratio and 
porosity — predisposed students better  
to learning about soils.

Drawing parallels between the 
plentiful and inexpensive kaolinite in 
my laboratory and the well-packaged 
Kaopectate in pharmacies always 
generates laughs in my introductory 
lecture. I challenge the class to give me 
a better medical invention than Darcy’s 
use of sand filtration to purify water, a 
technique which increased the lifespans 
of French people. I ask the class to stay 
tuned for Darcy’s major finding, which is 
now packaged only in non-public health 
disciplines.

A few tidbits on soil genesis always 
helped me keep my students steadily 
focused. I ask them how they expect a 
population to survive if 94 percent of 
the community is female and 6 percent 
is male. I then divulge the fact that dirt 
is formed of 94 percent (by volume) of 
anionic oxygen and 6 percent of cationic 
elements such as potassium, sodium, 
calcium, and silicon. The basic tenets 
of clay mineral formation never fail 
to amaze my students: i) everything 
in nature should be accommodated, 
ii) there’s a constant drive to achieve 
electro-neutrality, and iii) mineral 
formation follows a geometric pattern 
which repeats itself in space. Philosophic 
parallels between clay mineral formation 
and the formation of microbial/

animal/human communities have 
always enchanted my students. The 
amazement at microscopic mineral 
diversity shouldn’t necessarily be the 
sole property of geologists, I found out. 
A geotechnical engineer could articulate 
the relationship between this diversity 
and the character of soils at field scale. 
The diversity in phase composition 
of soils makes our hero much more 
unpredictable than the materials of 
ceramic and metallurgical engineers. 
The peculiar ways in which the three 
phases compete/interact with each 
other and host the foreign biotic or abi-
otic entities make our studies necessarily 
broad-scoped.

As much as we could legitimately 
boast about our knowledge of the 
mechanical behavior of our material, 
it’s equally inspiring if we could make 
our students dwell on the unknowns 
about soils. An example that I always 
used in my class is termite towers, which 
are known to have steady interior tem-
peratures of 86° F, regardless of exterior 
temperatures. I ask the students if we 
humans know as much about dirt as the 
insects do in terms of cementing the dirt 
and giving it unique thermoregulatory 
properties. Perhaps one day, geotechni-
cal engineers could learn from termites, 
compete with their mechanical, 
architectural, and construction engi-
neering counterparts, and come up with 
stabilized soil dwellings that are not only 
structurally sound, but also have their 
central heating and air-conditioning far 
superior to those of the present.

When all else failed to engage 
the students in the back row of my 
classroom, I ask them to look around 
and find something that’s not made of 

dirt, something that’s not porous like 
dirt, and something that’s as flexible in 
its composition as dirt. Faces fixated on 
their hand-held devices are eventually 
raised when I finally play the ‘technol-
ogy’ card. I ask them how the silicon 
chip in their hand-held devices became 
so powerful that it’s now dominating 
the carbon chips of human minds. A 
lengthy lecture on semiconductors is 
not needed to make them appreciate 
the brainpower of silicon. How boron 
doping of minerals is used in a 
semiconductor to create memory is 
well appreciated by students without 
needing details of computer engineer-
ing. I ask them to imagine the specks of 
dirt at the bottom of their shoes hungry 
for electro-neutrality and constantly 
looking forward to diversifying their 
community by hosting or substituting 
with a foreign element.

At this stage, my class clearly knows 
without needing any explicit statement 
on my part, that I don’t like the hero of 
my lifelong studies being demeaned as 
an inert and useless material. They know 
that I consider soil to be intelligent, 
always looking as clever as the one who 
studies it. Dirt has as many secrets as 
its perceiver can sense. It’s no different 
as an entity from the laboratory plants 
of Nobel Laureate Barbara McClintock, 
who used to say she became one with 
her plants so the plants could expose to 
her their deeper secrets.  

j LAKSHMI N. REDDI, PhD, PE, F.ASCE, 

F.AAAS, is a professor of civil and 

environmental engineering and dean of 

the University Graduate School at Florida 

International University in Miami, FL. He can 

be contacted at lreddi@fiu.edu.

As much as we could legitimately boast about our knowledge on 

the mechanical behavior of our material, it’s equally inspiring if 

we could make our students dwell on the unknowns about soils.
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Professor J. Carlos Santamarina is a 
leading authority in the fundamental 
study of soils and subsurface processes. 
His notable research uses innovative 
particle- and pore-scale testing methods, 
combined with high-resolution, process- 
monitoring systems and inversion 
techniques, to develop transformative 
solutions in the area of energy-related 
geotechnology.

In 1982, he earned a bachelor’s degree 
in civil engineering from Universidad 
de Cordoba in Argentina (research on 
collapsible soils), and then went on to 
earn his master’s in geotechnical engi-
neering from the University of Maryland 
in 1984 (thesis on a centrifuge modeling 
study of reinforced earth). In 1987, he 
received a PhD from Purdue University, 
where he conducted research on the 
application of fuzzy sets and knowledge 
systems in geotechnical engineering. 
Upon graduation from Purdue, he taught 
at NYU-Polytechnic University and then 
at the University of Waterloo, Canada. He 
returned to the U.S. in 1996 and joined 
the Georgia Institute of Technology, 
where he is the Goizueta Foundation 
Faculty Chair and Professor.

Dr. Santamarina has drawn from 
his wide range of research experiences 
to write book chapters, more than 300 
technical publications, and two books: 
Soils and Waves and Discrete Signals and 
Inverse Problems. But he says he most 

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

Lessons Learned from GeoLegends

By Hai (Thomas) Lin, EIT, S.M.ASCE, Yi Dong, EIT, S.M.ASCE, Lusu Ni, EIT, 
S.M.ASCE, and Suguang (Sean) Xiao, EIT, S.M.ASCE

Professor J. Carlos Santamarina.
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cherishes having had the opportunity to 
work with more than 50 PhD students 
(including current advisees), many of 
whom are now academicians or lead 
engineers at foremost universities and 
organizations worldwide.

Dr. Santamarina has received 
numerous awards and honors, including 
the ASTM Hogentogler Award; he 
was the 2012 British Geotechnical 
Association Touring Lecturer; and he 
delivered the 50th Terzaghi Lecture in 
2014. He is a corresponding member of 
both Argentinean National Academies 
(Sciences and Engineering) and a 
frequent member of various committees 
at the U.S. National Academy of 
Engineering.

Q: When you first came to the U.S., 

what challenges did you face and 

how did you resolve them?

I came to America two weeks after my 
wife and I were married, and our first 
son was born 10 months later. We didn’t 
realize how poor we were, but we knew 
that we had an amazing opportunity. 
My master’s advisor, Deborah Goodings, 
was most inspiring and generous, 
and we ended up going to Purdue 
University for my PhD, to her credit and 
encouragement.

Q: How important has mentoring 

been to your career?

Great mentors and role models are 
critical to our growth. My first mentors 
were my parents. My mom pushed us to 
do the best in all activities, and she got 
me involved in hands-on projects. My 
father was a very intellectual person  
who encouraged us to think in all 
dimensions — philosophy, science, 
engineering, theology.

Most of my professors in Argentina 
did not have PhDs. They received very 
little pay for teaching, but they were 
committed, put their heart into it, and 
gave us a great education. I had an 
exceptional professor in geotechnical 
engineering, Leopoldo Moll. He showed 
us the intriguing complexities of soil 
behavior.

Deborah Goodings taught great 
courses and guided me in mentoring 
others. My PhD advisor, Jean-Lou 
Chameau, is the most forward-looking 
person I have met. He was strategic, 
unconditionally dedicated to the highest 
academic goals, and most generous to all 
of us. Jerry Leonards (the 1980 Terzaghi 
Lecturer) wouldn’t let any logical mistake 
pass by and would always dig deeper 
with contagious fascination.

Besides mentors and role models, 
it’s also important to be embedded 
in a rich, intellectually stimulating 
environment, spending your life next to 
great colleagues. Georgia Tech has been 
that to me!

More broadly, we are all lucky in geo-
technical engineering. We are surrounded 
by great engineers, brilliant minds, and 
amazing human beings. Just consider 
Jim Mitchell on the academic side and 
Bob Bachus on the industry side. They’ve 
certainly set the bar high for all of us.

Q: In your research, how do you 

make yourself more creative than 

other people? How do you keep 

looking forward?

Everything is interwoven. For example, 
you can find parallels between most 
processes in our bodies and those in 
soils, from diffusion and advection, to 
osmosis, double-layers, and filtration. 
So you don’t need to know too much, 
but you need to clearly understand  
the fundamentals.

At times, it seems we teach too 
much, and yet, so little. We emphasize 
information memorization rather than 
understanding the fundamentals. Take 
a look at the physical laws. There are 
four laws of mechanics, two of thermo-
dynamics, four in electromagnetism, 
and the conservation principles. You 
only need to know 13 things well — 
everything else follows.

Be curious, seek understanding, and 
pay attention to the essential, which is 

Everything is interwoven. 

For example, you can find 

parallels between most 

processes in our bodies and 

those in soils, from di�usion 

and advection, to osmosis, 

double-layers, and filtration.
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Lessons Learned from GeoLegends

often invisible to the eye (paraphrasing 
The Little Prince). Keep learning 
– always!

Q: If you had to pick just a couple of 

your published papers, which do you 

consider the most notable?

We organize our theses along papers and 
attempt to have both fundamental and 
applied papers coming out from every 
thesis. We have tried our best in all our 
papers, but I sincerely hope that our best 
papers are yet to come!

Q: How do you balance your work 

and family?

All the credit for our family goes to my 
wife and our three kids (who coined the 
term “academic tourism” for the trips 
we’ve taken). I embraced academia as 
my vocation. My wife Cecilia supports 
me unconditionally and makes me 
look good as a father at the same time. 
I learned early on that I was not missed 
while they were asleep. So, I went to 
work early in the morning and came 
back for dinner to share time together.

Q: Do you have some suggestions for 

the current practice of geotechnical 

engineering?

The history of our field highlights the 
critical role industry has played in 
its development. We often hear that 
industry is far behind in embracing new 
concepts; but, this can’t be true. In fact, 
Industry will readily embrace technology 
and take risks when solutions can make 
a difference. Recall the pile driving 
analyzer and geosynthetics. Let’s con-
tinue encouraging fertile collaborations 
between industry and academia.

Q: What’s your philosophy in mentor-

ing your students?

The essence of academia has not 
changed in the 2,400 years since Plato’s 
Academy. Yet, there is an increased 
disconnect between faculty, graduate 
students, and research in today’s 
academic environment. By design, our 
group shares the same lab and office 
space; we live together and form a tight 
group — a family. While this approach 
may not work for other groups, it’s the 
essence of our group.

Q: For PhD students who want to 

pursue their career in academia, what 

would you suggest to them?

The academic system has changed a 
lot. Professor Milton Harr used to tell 
us he was tenured before he got his 
first proposal funded. Nowadays, you 
must obtain several hundred thousand 
dollars in research funding and publish 
more than a dozen papers just to be 
considered for tenure. In academia —  
as in many other systems — we must 
understand the rules of the game and 
play by them. But do not conform to 
common-denominator rules.

Tenure is not the goal: it’s just a 
signpost along the way! Have big goals 
(two billion people have no access to 
water or electricity). You will need energy 
to sustain a committed academic life, 
and the only source of energy is enjoying 
what you do, so, work on fun problems. 
In fact, there are an infinite number of 
fun questions… select those that are 
both fun and meaningful.

In summary, make the academic life 
not your profession, but your vocation. 
Embrace it with your heart. Have a great 
dream, and don’t settle for signposts. The 
rest will follow.

Q: As a professor, how did you 

arrange teaching and service to 

the university community beyond 

research?

Teaching is an inherent part of the 
academic life and our most meaningful 
contribution in any retrospective anal-
ysis. Graduate courses allow us to reach 
more mature and focused students. 
Undergraduate courses put us in contact 
with dynamic, open minds. We must 
always prepare for our courses to keep 
our teaching fresh while bringing the 
best knowledge to class.

Good citizenship is our moral duty to 
our institutions. But all organizations — 
academia included — have the pervasive 
ability to keep us busy with busywork. 
We have to consciously develop proper 
strategies to focus on satisfying and 
meaningful goals. I try to block off 
the best part of the day for our group 

Professor J. Carlos Santamarina with geotechnical engineering students from Lehigh 

University. From l to r: Lusu Ni, Yi Dong, Professor J. Carlos Santamarina, Hai (Thomas) 

Lin, and Suguang (Sean) Xiao.
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activities; in my case, it’s the morning ... 
and before emails!

Q: What do you think of the future of 

geotechnical engineering?

Some feel our field has reached a 
plateau. I profoundly disagree. Our 
field is once again positioned to play a 
central role in a large number of critical 
worldwide problems. Just consider the 
unprecedented population migration 
to major urban centers and the need 
for innovation in subsurface urban 
infrastructure, the energy challenge, the 
consequences of climate change and 
associated natural disasters like flood-
ing, and the geotechnical implications 
of the ongoing revolution in information 
technology and microelectronics.

Today’s young generation will live 
through one of the most fertile times 
in geotechnical engineering. Face 

the challenge, get involved, accept 
leadership positions at state, federal, and 
worldwide levels. The needs and oppor-
tunities are exceptional! You are uniquely 
qualified to address the most fascinating 
problems of your generation.  

j HAI (THOMAS) LIN, EIT, S.M.ASCE, 

attends Lehigh University, where he is a PhD 

student researching microbial modification 

of soil for ground improvement. He is also 

a member of the school’s G-I Graduate 

Student Organization, where he serves 

as the representative to the G-I Graduate 

Student Leadership Committee. He can be 

contacted at hal310@lehigh.edu.

j YI DONG, PhD, A.M.ASCE, is a post-

doctoral fellow at the Colorado School of 

Mines. He graduated from Lehigh University 

in 2013. His research includes fundamental 

thermal behaviors of unsaturated soils, 

multiphase fluid, and energy flow in 

geothermal systems. Contact him at 

ydong@mines.edu.

j LUSU NI, EIT, PhD, A.M.ASCE, is a 

geotechnical engineer with the Michael 

Baker Corporation. He earned his PhD from 

Lehigh University in June 2014. His research 

is about pervious concrete piles as a new 

ground improvement method. Contact him 

at lusuni85@gmail.com.

j SUGUANG (SEAN) XIAO, EIT, S.M.ASCE, 

is a PhD student at Lehigh University. His 

research focuses on thermal mechanical 

behaviors of geothermal energy piles. He is 

an active member of Lehigh’s G-I Graduate 

Student Organization and can be contacted 

at sux211@lehigh.edu.
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Figure 1. Stan Musial Veterans Memorial Bridge, with Eads Bridge in background.



HUCKLEBERRY FINN HAD HIS ADVENTURE, but for those interested in foundation engineer-
ing, this article will fl oat you down the Mississippi River on your own encounter with the many 

bridges spanning America’s waterway from Minnesota to Louisiana. From the earliest major crossing 
built by James Eads in 1874 between East St. Louis, IL, and St. Louis, MO, to the recently opened Stan 
Musial Veterans Memorial Bridge nearby, foundation engineers have struggled for 150 years with the 
challenges of crossing America’s primary transportation artery. Let’s look at the foundation engineering 
works for some of the recent crossings with an occasional glance back at the work of our predecessors.

A Foundation Engineering 
Trip Down the Mississippi
Foundations for Mississippi River Bridges from Minnesota to Louisiana

29www.asce.org/geo

By Dan Brown, PhD, PE, D.GE, M.ASCE, 
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and Steve Dapp, PE, D.GE, M.ASCE
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The Upper Mississippi 
(Headwaters to Cairo, IL)
Near the headwaters of the Mississippi, 
the river is crossed by more than 100 
bridges constructed by the Minnesota 
DOT (MnDOT). In this area, bridge 
foundations are designed to support 
typical superstructure loads plus 
occasional lateral forces due to ice or 
modest vessels. Scour is a significant 
consideration, resulting in unsupported 
pile length that demands flexural 
strength from individual piles. The 
collapse of the I-35W bridge on August 
1, 2007, prompted a flurry of activity to 
replace a number of significant river 
bridge crossings in Minnesota.

Many of the older structures along 
the Mississippi in Minnesota were con-
structed on driven timber piles which 
were readily available, economical 
(remember Paul Bunyan and Babe,  
the Blue Ox?), and easy to install with 
the relatively small pile hammers of 
yesteryear. However, the demands of 
modern bridge structures, including 
longer and wider spans, scour, and 
vessel collision forces, require much 
higher capacity foundations.

Although the new I-35W bridge is founded on drilled 
shafts, MnDOT has supported most of its recent bridges on 
large-diameter, open-ended steel pipe piles driven to bear on 
bedrock. Recent new bridges in Hastings, Dresbach, and St. 
Paul (Lafayette and Wakota bridges) are examples of this type 
of foundation, all of which are supported on 42-in outside 
diameter pipe piles. Experience has shown that these open 
pipe piles penetrate quite readily without plugging through 
even fairly dense sands to achieve good bearing on sandstone 
or limestone bedrock strata, provided that the proper hammer 
is selected. In this condition, the axial resistance of the pile is 
limited primarily by the structural capacity of the cross-section 
and the driving stresses during installation.

Figure 2 shows the foundations under construction for 
Piers 6 and 7 at Hastings, with Pier 6 on the left supporting the 
545-ft-long arch structure that spans the navigation channel. 
The 42-in diameter by 1-in-thick wall pipe piles are about 185 
ft long and were quite easily installed to rock with an APE D125 
single acting, diesel impact hammer. Some of these pipe piles 
were installed within 20 ft to the existing timber-pile supported 
bridge with no adverse effects from vibrations. Signal matching 
of dynamic load tests using PDA® indicated a mobilized axial 
resistance of 3,000 to 3,500 kips when driven to refusal. Rapid 
load tests performed using the Statnamic® device were used 

to obtain measured static resistance of up to 4,600 kips, with 
essentially elastic pile deflections of over 2 in under load.

Dynamic measurements on selected production piles  
were performed to ensure that piles achieved proper bearing 
on rock and received similar hammer energy as the pre- 
production test piles. It was also important to ensure that the 
piles were not overstressed during installation because high 
localized stresses at the pile toe are a concern where potential 
uneven bearing on rock is encountered. The maximum axial 
resistance that can be demonstrated by dynamic load testing 
using a pile hammer may be limited by the capacity of the 
hammer to mobilize resistance without overstressing the pile.

The Lower Mississippi (Ohio River to 
Gulf of Mexico)
Below the Ohio River, the Lower Mississippi River broadens, 
the number of bridge crossings become much fewer, the spans 
become longer, and the bridges and their foundations become 
more robust. As an example, downstream at St. Louis we 
encounter the newest major crossing, the Stan Musial Veterans 
Memorial Bridge (Figure 1). This cable-stayed bridge with a 
1600-ft span carries the major east-west I-70 traffic across the 
Mississippi. As shown in the photo, the bridge is only about 
a mile upstream from the historic Eads Bridge (seen in the 

Figure 2. Hastings Bridge piers 6 and 7 during construction.
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background), the first major bridge crossing the Mississippi 
south of Minnesota. The two structures illustrate the changes 
in foundation engineering over the course of 150 years.

James Eads was a self-taught engineer who earned his fortune 
on the Mississippi River in the salvage diving business. His sal-
vage excursions to the bottom of the river impressed upon him 
the need for a deep, scour-resistant foundation. Eads pioneered 
the use of pneumatic caissons in North America, a technology 
which became a common foundation construction technique 
for major bridges in the late 19th and early 20th centuries. The 
caissons for the Eads Bridge function as massive spread footings 
that were sunken below the river bottom by hand excavation 
beneath the caisson; the workers shoveling below worked in an 
environment of compressed air to keep the water from entering 
the work chamber. Before there was understanding that “the 
bends” was caused by decompression from this environment, 
the illness that overcame many of the workers was referred to as 
“caisson disease” or “digger’s disease.”

Although caissons were allowed as an alternate for the 
new bridge, drilled shaft foundations proved to be more 
cost-effective and faster to construct. Each tower for the Stan 
Musial Veterans Memorial Bridge is founded on a footing 
supported by six drilled shafts. Each drilled shaft includes an 
11-ft diameter socket into hard limestone bedrock about 100 ft 

Figure 2. Hastings Bridge piers 6 and 7 during construction. Figure 3. Construction of drilled shaft foundations in St. Louis.

For 150 years, 

foundation engineers 

have struggled with the 

challenges of crossing 

the Mississippi River, 

America’s primary 

transportation artery.
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below typical river level. This foundation is designed to resist 
seismic forces, collision forces from large barge tows, and other 
wind and lateral forces in combination with soil scour above 
bedrock. These deep foundations were designed with sufficient 
flexural and axial strength to resist such loadings with modern 
equipment to extend the large-diameter shafts into rock 
(Figure 3). Test methods allow verification of the tremendous 
axial resistance provided by a drilled shaft into strong rock; a 
load test performed using the Osterberg cell method demon-
strated an axial resistance of over 72,000 kips on a single shaft.

Caissons can still provide a viable foundation solution, as 
evidenced by our next stop as we float downriver to Greenville, 
MS. The old bridge had the distinction of being struck by barges 
on the Mississippi more than any other; therefore, it has since 
been replaced with a new cable-stayed structure. The deep water, 
alluvial soils, and scour potential made caissons the most suitable 
foundation type. The pneumatic method of construction with 
hand labor that Eads employed has been replaced with a modern, 
open-well type of caisson construction, as shown in Figure 4.

The caisson was designed to be fabricated off-site. It was 
then floated into position through a series of sealed “air 
domes” that were built into the caisson to provide buoyancy 
and allow a controlled lowering of the caisson to touch 
down on the riverbed. Guide piling was used to help control 
alignment, lean, and twist of the caisson during sinking. Once 
the air domes were removed, the caisson was sunk to its final 
depth and positioned by excavation through the dredge wells. 
The caisson must have sufficient weight to overcome the side 
resistance during sinking, and the dredging operations must be 
carefully controlled to maintain alignment and verticality. After 

concrete placement, the caisson provides what is essentially a 
massive gravity footing for the main span pylons.

Pneumatically sunk caissons have historically been the 
most common foundation type for Mississippi River crossings 
south of Greenville and in Louisiana, but two recent projects 
have employed drilled shaft foundations in a novel way. The 
new John James Audubon Bridge near St. Francisville is the 
longest span, cable-stayed bridge in America; its pylons are 
founded on 3 x 7 groups of 8-ft diameter drilled shafts that 
were base grouted to enhance the axial resistance in alluvial 
sand deposits. The Huey P. Long Bridge in New Orleans was 
originally founded on gravity caissons, but base-grouted 
drilled shafts have been used for a new pier constructed as part 
of the widening and rehabilitation project for the bridge. With 
no rock or hard-bearing stratum in the lower Mississippi River 
valley, less than 1,500 ft, base grouting has proved effective for 
increasing the base resistance by pressure grouting the sands 
at the toe of the shaft after construction.

The base grouting is accomplished using the apparatus illus-
trated in Figure 5. The crosshole sonic logging tubes used for 
integrity testing are connected across the bottom in a U-shaped 
configuration with a sleeve port system integrated into the 
bottom. First the drilled shaft is excavated; then, the reinforce-
ment (including this apparatus) and concrete are placed. The 
structural integrity of the shaft is verified by crosshole sonic 
logging after sufficient hardening. A pressurized fluid mixture 
of cement and water is pumped through the tubes to the base, 
effectively compaction grouting beneath the foundation. The 
maximum grouting pressure is limited by shaft side resistance 
because a very high pressure can simply jack the shaft out of the 

Figure 4. Construction of open well caisson in Greenville, Mississippi.
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ground; however, the 180- to 200-ft-long shafts at these bridge 
locations provide sufficient side resistance to allow pressure 
grouting to 750 psi. Multiple load tests confirmed a base 
resistance of around 120 ksf was achieved with this technique 
in soils composed of dense, silty sand.

Construction of the drilled shaft supported footings in 
the deep water at the Audubon Bridge included a cofferdam 
that utilized the drilled shafts as an integral part of the 
construction. The cofferdam structure was constructed with 
a concrete bottom slab above water by supporting it on the 
drilled shafts and including holes in the underside of the 
slab at the location of each drilled shaft. Steel sheet piling is 
attached to the slab and the entire cofferdam lowered into 
position over the drilled shafts. After a seal slab is tremied 
into place, the cofferdam can be dewatered to finalize 
construction of the reinforced footing with the drilled shafts 
utilized to resist uplift forces on the cofferdam. Figure 6 is 
a photo of the work inside the dewatered cofferdam; the 
vertical reinforcement sticking up through the bottom mat 
for the footing is from the drilled shafts.

The History of Mississippi River 
Bridge Foundations
The design and construction of foundations for bridges along 
the Mississippi River has certainly evolved from the early 
beginnings established by James Eads, but the foundation 
engineering and construction for modern bridges still provide 
an interesting challenge for us today. In particular, the tech-
niques of construction have evolved along with the demands 
of modern structures to include considerations of scour, vessel 
collision, and seismic loadings.

In the upper Mississippi, high-capacity, driven pipe piles 
are now commonly employed to meet the demands that 
exceed the capabilities of the earlier timber pile foundations. 
Pneumatic caissons are no longer used, although modern 
caisson techniques still have a place. High-capacity, drilled shaft 
foundations are now routinely employed for bridge foundations; 
suitable techniques include high capacity rock sockets, base 
grouting, and testing methods for load capacity measurement 
and integrity testing. Now, modern foundations engineers have a 
means of quality assurance never before imagined.

Crossing the mighty Mississippi in 2015 may seem to be 
less of an obstacle to bridge construction, but the challenges 
to foundation construction remain. And although it might 
be difficult to juxtapose the old-fashioned waterway with the 
extensive development of today, a modern Huckleberry Finn can 
still enjoy an adventure down “Old Man River” — at least if he or 
she is a civil engineer!  

j DAN BROWN, PhD, PE, D.GE, M.ASCE, is president and senior 

principal engineer at Dan Brown and Associates in Sequatchie, TN. 

The consulting firm specializes in the design and construction of 

foundations for bridges and other structures. He can be reached at 

dbrown@danbrownandassociates.com.

j PAUL J. AXTELL, PE, D.GE, M.ASCE, principal engineer at Dan 

Brown and Associates in Sequatchie, TN, is responsible for most of 

the firm’s work on the upper Mississippi River. He can be reached at 

paxtell@danbrownandassociates.com.

j STEVE DAPP, PE, D.GE, M.ASCE, principal engineer at Dan 

Brown and Associates in Sequatchie, TN, specializes in design, 

construction, and testing of drilled shaft foundations. He can be 

reached at sdapp@danbrownandassociates.com.

Figure 5. (left) Base grouting assembly at the Huey P. Long Bridge, New Orleans. Figure 6. (right) Co�erdam construction at the 

John James Audubon Bridge.
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T
he name “Minnesota” comes from the Dakota Sioux 
Indian word for sky-tinted (clear blue) water, which is 
appropriate, given the state’s many lakes and water-
ways. Minnesota is probably more widely known for its 
10,000 lakes than for its 13,000 highway bridges, about 

a third of which are owned by the state. 
The Minnesota Department of Transportation (MnDOT) 

has historically used steel shell piles to support highway 
bridge structures, probably due to a blend of familiarity and 
effi ciency among designers, contractors, and inspectors. In 
the not-too-distant past, use of spread footings for bridge 
structures was almost exclusively limited to sites with exposed 
or very near-surface bedrock. Anecdotally, engineers can recall 
projects where piles were driven as little as 1.8 m to bedrock 
to provide foundation support. Concrete piles, H-piles, drilled 
shafts, and shallow foundations collectively represent less than 
20 percent of MnDOT’s bridge foundations — although shallow 
foundation construction is now becoming more common.

The Stigma of Being Shallow
The strong agency preference for bridges to be supported on 
deep foundation systems is notable, given that many other 
structure types, such as retaining walls, predominantly rely 
on shallow foundations for geotechnical support and to 
perform well. The Federal Highway Administration (FHWA) 
notes that the preference for bridges being supported on deep 
foundations is not unique to MnDOT and results from a variety 
of rationale.

Broadly speaking, spread footings, at least for many 
states’ DOT preferences, are considerably less desirable 
than deep foundations for bridge foundations. Frequently, 
technical considerations will favor deep foundation 
systems; however, even when shallow foundations may 
be cost-effective, technically feasible, and easily construct-
ible, they may be dismissed early in the design process. 
The inherent preference for driven pile foundations at 
MnDOT appears to include a number of valid, wide-ranging 
considerations:
o  Deep foundations perform well with few settlement or struc-

tural performance problems; they are perceived as generally 
having less risk than shallow foundations.

o  Regional contractors have readily available pile driving 
equipment and are familiar with MnDOT specifi cations; 
thus, the marketplace is cost-competitive.

o  Pile installation practice allows for confi dence so that 
suffi cient bearing is achieved. Settlement is assumed to be, 
and generally is, negligible.

Geotechnical Advances 
Lead to Expanded Use 
for Bridge Abutments
By Derrick Dasenbrock, PE, M.ASCE

Figure 1. Recent performance monitoring of bridges 

on shallow foundations has led to improved insight on 

settlement response with respect to applied structural 

loads and embankment backfi ll. 
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o Shallow foundation settlement, particularly differential 
settlement between adjacent substructures, is problematic.

 o  Integral and semi-integral abutments, using piling, are being 
used more frequently, and current designs use pile-sup-
ported foundations.

 o  When roadways are widened or rebuilt, deep foundations 
provide for reduced risk associated with maintenance of 
traffic and support of existing structures.

 o  Spread footings are restricted at waterway crossings due to 
the risk of scour.

 o  The footprint of shallow foundations may be large, resulting 
in larger excavations or conflicts with other work during 
construction.

 o  The extra volume of concrete for tall abutment walls, with 
thick stems, may offset any cost savings associated with the 
elimination of driven pile material and labor.

 o  If the footings extend above grade, or are ‘perched,’ they are 
often considered at-risk for undermining, erosion, loss-of-
ground, or other performance problems.

A New Era for Shallow Foundations
Most Minnesota rock formations tend to have very favorable 
strength and stiffness characteristics. Thus, spread footings 
have been, and continue to be, commonly constructed on 
rock. However, several recent changes in practice and technical 
advances have allowed for a reconsideration of the previously 
limited applications for spread footings on soil. These include:

 o  Adoption of the AASHTO LRFD Bridge Design Specifications, 
which has resulted in improved collaboration between 
structural and geotechnical engineers.

 o  A renewed interest in even modest cost savings as transpor-
tation revenue fails to keep pace with inflation and delays 
maintenance and reconstruction activities.

 o  Improved geotechnical exploration and in-situ testing 
methods, including seismic cone penetration (SCPTu), 
pressuremeter (PMT), and flat plate dilatometer (DMT) tests.

 o  Improved design methodology for settlement prediction 
based on soil stiffness.

 o  Advances in field instrumentation, including total station 
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surveying systems, settlement moni-
toring systems, in-place inclinometers, 
and ShapeAccelArray (SAA) sensors.

 o Improved technologies to mitigate 
excessive soil settlement, because 
settlement concerns are a primary 
impediment to the broader application 
of shallow foundation systems where 
scour is not a factor.

 o Application of performance monitor-
ing to shallow foundations to validate 
the consistency of measured move-
ments against predicted deformation.

 o Increased familiarity with geosynthetic 
reinforcement and adoption of new 
designs for reinforced earth and 
ground improvement construction 
techniques to mitigate the effects of 
ground deformations.

 o Reduced differential movements 
resulting from uniform foundation 
design. The “bump at the end of the bridge” may be reduced 
or eliminated through settlement continuity of approach 
embankments and bridge abutments.

 o An improved understanding of soil deformation associated 
with the contributory loads of each bridge component. 
Deformation caused by the weight of earth backfill, 
foundations, and stem walls is comparatively large. Weights 
of beams and decking are relatively small, and differential 
deformations from these final, and more critical compo-
nents, are smaller still. This suggests current practice is at 
a low risk for imparting problematic deformations in the 
beams and the deck.

Improvements in Settlement Prediction 
Methodology
MnDOT began using the cone penetration test (CPTu) for site 
characterization in 2001. More recently, SCPTu, DMT, and PMT 
in-situ tests have been found to provide parameters which 
result in more realistic settlement predictions as compared to 
older, often overly-conservative methods relying on standard 
penetration test (SPT) values or correlations based on index 
properties. Settlement predictions, based on improved in-situ 
tests with a basis in stiffness and deformation, are proving to 
be far superior to previous methods.

Settlement Criteria and Foundation 
Recommendations
Historically at MnDOT, calculated settlement for shallow 
foundations was restricted to 25 mm. Since the adoption of 
LRFD for geotechnical design, graphs of predicted settlement 
based on effective foundation dimensions and deformation 
service limits of 25 mm, 38 mm, and 50 mm are now prepared. 

Total predicted settlement is often smaller as compared to past 
practice due to the move to newer CPT and DMT exploration and 
design techniques; differential settlement is also correspondingly 
smaller. A description of the nature of anticipated settlement is 
provided in geotechnical reports; if settlement can be reduced 
by mitigation strategies such as soil preloading and surcharging, 
those processes are also described.

A majority of predicted total settlement, as much as  
90 percent, appears attributable to the weight of the embank-
ment fills and loading from dead load associated with footings, 
stem walls, and piers acting on the subsurface bearing soils. 
These loadings, and corresponding deformations, may have 
little or no effect on the serviceability of the final bridge beam 
and deck elements which are constructed later, further expand-
ing the viability of shallow foundations.

Performance Monitoring Makes a Di°erence
In general practice, shallow foundations are seldom outfitted 
with instrumentation. Adequate deformation behavior 
appears to be assumed based on the decision to use shallow 
foundations during the design phase. This makes design 
improvements based on performance challenging. Monitoring 
programs, using survey targets and other high-precision 
instrumentation, are aiding in the evaluation of spread footing 
load-deformation response (Figure 1). Three recent design-
build projects afforded MnDOT an opportunity to assess the 
performance of shallow foundation designs.

In 2008, as part of the US Highway 212 expansion south-
west of Minneapolis, the contractor proposed constructing 
the footings of a pair of two-span bridges on clayey soils 
using an embankment preload program. The design for less 
than 25 mm of movement was based on SCPTu soundings 

Figure 2. Fill height (open markers) and settlement response (shaded markers) based 

on survey target data, at the County Road 110 crossing with US 212 in Chaska, MN. 
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and was intended to mitigate dragload concerns and 
eliminate 5,200 m of driven piling. The bridge construction 
included a tandem monitoring program incorporating the 
contractor’s quality control, and the DOT’s independent 
quality assurance (QA) needs. Vertical inclinometers, 
tiltmeters, earth pressure cells, and survey targets were 
used to demonstrate that the foundation response matched 
well with the predicted deformation behavior, including 
rotational behavior. Total wall settlement was between 18 
mm and 28 mm (Figure 2).

In 2010, as part of the extension of Minnesota Highway 610 
in Maple Grove, the contractor proposed that four roadway 
bridges and a pedestrian bridge be founded on spread footings 
over relatively dense sands. Although performance monitoring 
was not explicitly required in the contract, a tolerance of less 
than 25 mm of movement was set. In partnership with the 
DOT, the contractor provided survey reflectors and attached 
them to the structures; MnDOT surveyed the targets providing 
deformation information.

In 2011, as part of the I-494 and US 169 interchange recon-
struction in the southwest Twin Cities metro area, several new 
bridges were constructed. Soils at four of the bridge sites were 
favorable enough for spread footing construction meeting 
the 25 mm settlement criterion. Each of the structures was 
outfitted with survey targets, and readings were obtained by 
the contractor after loading events.

A QA monitoring program consisting of two earth pressure 
cells (EPCs) and a horizontal SAA to monitor deformation was 
incorporated into the work at the north abutment of bridge 
27R29. The sensors were installed below the foundation, just 
before the rebar was placed and the concrete was poured 
(Figure 3). The embedded SAA sensors allowed observation 
of millimeter-precision deformation at each of 80 nodes, 
spaced 0.5 m apart, throughout the entire bridge abutment 
construction process.

Deformation measured by the optical targets showed about 
2.5 mm to 5 mm of settlement; deformations measured by the 
SAA showed between 6 mm and 10 mm of movement along 
the array (Figure 4 on next page). Automated data collection at 
this site allowed the sensors to be polled every eight hours for 
improved responsiveness to construction activities. Tabular 
data from the monitoring projects are presented in Table 1 (see 
page 39); overall differential settlement is very small, and all the 
bridges are performing well.

Rewarding Good Behavior
The general MnDOT settlement criterion for bridges is a max-
imum of 25 mm of differential movement between foundation 
elements. Spread footing foundation performance appears 
especially good when the small differential settlements are 
further evaluated with respect to the fraction of the settlement 
that occurs after bridge beams are set and the bridge deck is 
poured; this movement is surprisingly small. Back analysis sug-
gests that the beams, deck, railing, and other structures, which 
could be most adversely effected by settlement, contribute less 
than 10 percent of abutment loads and correspondingly small 
amounts of deformation.

Building on these studies, despite the disadvantages com-
monly ascribed to spread footings on soil, shallow foundations 
are now increasingly perceived to have advantages with respect 
to cost, simplicity, installation time, labor, continuity of design, 
and performance, and are seeing increased use at MnDOT.

New Techniques Extend Shallow 
Foundation Usage
The recent success of spread footing use has helped to increase 
awareness that shallow foundations can be useful, and 
perform well, in a broader range of design situations.

FHWA, as part of its “Every Day Counts” accelerated bridge 
construction initiative, is promoting an emerging design 

Figure 3. Two EPCs, a horizontal SAA, and 

optical targets mounted on the footing 

and the wall stem (installed later) were 

used to monitor settlement and tilt.
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technique that replaces a traditional 
foundation with a composite soil 
matrix incorporating densely spaced, 
geosynthetic reinforcement. This 
Geosynthetic Reinforced Soil Integrated 
Bridge System (GRS-IBS) is similar in 
concept to mechanically stabilized earth 
(MSE) walls with perched abutments. 
MnDOT partnered with engineers in 
Rock County, MN to install a demon-
stration GRS-IBS project near Luverne, 
MN. The project included a multi-year 
performance monitoring effort. After 
the first year, the single span bridge is 
performing well, with about 50 mm of 
total settlement and minimal differential 
settlement at each of the abutments.

A recent bridge project on US 
Highway 10 in Rice, MN, used a specialty 
foundation enhancement to reduce the 
risk of future foundation distress below 
the spread footings of two adjacent 
bridges. A 0.9-m-thick, geosynthetic 
encapsulated soil layer of compacted 
fill was placed immediately below the footings. Similar to the 
wrapped face of a reinforced soil slope, but completely buried, 
this treatment should ensure that the foundation soils remain 
in place even if a soil trench or cut should be inadvertently 
made near the bridge footings. This fail-safe design treatment 
adds negligible cost and provides sufficient risk mitigation 
to allow shallow foundations to be used with confidence. 
In a MnDOT internal electronic newsletter, the project 
supervisor stated that the treatment “looks like a big bean 
bag.” Commenting on the success of the design, he continued: 
“We have been monitoring the abutments for movement, and 
they haven’t moved one bit during building of the abutments, 
setting beams, and pouring decks.”

Not Just for Rock Anymore
Spread footings bearing on soil have exhibited good perfor-
mance. Measured settlement has consistently been small, and 
in good agreement with predictions using stiffness-based cal-
culations from SCPTu, DMT, and PMT data. While SCPTu data 
is the easiest for MnDOT to obtain, acquisition of DMT field 
data can be performed by pushing the blades with the same 
system used for CPT testing. Generally, DMT analysis is more 
straight-forward, as it requires fewer assumptions with respect 
to small and large strain stiffness characteristics and applies 
deformations similar in magnitude to foundation loading. Use 
of improved in-situ techniques has resulted in more accurate 
settlement estimates and, due to reduced conservatism, has 
allowed shallow foundations to be considered for use in an 
increasingly broad range of geotechnical settings.

Based on deformation performance data, inherent conser-
vatism in settlement prediction appears to persist — even with 
newer methods, as full-scale measurements are consistently 
smaller than predicted values. This suggests there is room for 
improvement in the acquisition of material parameters, the 
design philosophy, or the design methodology to improve 
design efficiency. The increased use of improved field investi-
gations and prediction methods is encouraging for expanded 
application of shallow foundations.

Some effort has been made to capture foundation defor-
mation response from the entire loading process, including 
the dead weight of the structural components. Observation 
of the accumulated total settlement with time has provided 
useful insights, some of which are presented in the literature. 
Analysis from monitoring programs where deep foundations 
were outfitted with strain gauges and horizontal SAA sensors 
were placed in abutment backfills has shown that there is good 
correlation between applied fills, stress increases, and settle-
ment response. Similar work with shallow foundations shows 
that deformations are sensitive to construction sequencing, 
and small deformations and rebound are measurable. Most 
notably, observed field settlement behavior is often half or less 
than the predicted settlement.

A number of technical considerations reasonably restrict 
shallow foundations from wider application: foundation 
compatibility with adjacent structures; undermining potential 
(nearby excavation, hydraulic scour, and utility conflicts); 
unusual loading (uplift/vessel impact); and structural require-
ments (integral abutments). Additionally, favorable costs 

Figure 4. Foundation settlement response to north abutment loading of BR 27R29, as 

seen at di�erent nodes along the SAA length below the footing. 
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for deep foundation alternatives sometime makes shallow 
foundations less desirable.

Conversely, there are factors that adversely bias foundation 
selection against shallow foundations: poor settlement pre-
diction methods; poor site investigation practice; excessively 
restrictive settlement criteria; limited experience with shallow 
foundation performance; limited cost/benefit data based 
on construction alternatives; or institutional inertia and/or 
limited resources to engineer non-boilerplate designs. Factors 
such as these may potentially restrict shallow foundation 
alternatives that might otherwise provide the best project 
value. Fourteen recent MnDOT projects have shown shallow 
foundations on soil to be favorable for economical and 
functional designs; more are currently in the design process. 
Shallow foundation systems obviously aren’t appropriate and 
shouldn’t be used everywhere, but it seems likely they will 
perform well in a broader range of settings than those where 
they are sometimes constrained.

Improved in-situ testing, modelling, successful perfor-
mance monitoring, and design innovation have allowed 
MnDOT engineers to increase their confidence in shallow 
foundation solutions for transportation structures. Advanced 
field exploration and settlement prediction techniques, as 
well as innovations with respect to reinforced earth and 
risk-reducing designs, have placed shallow foundations on 
soil somewhat more prominently in the “design toolbox.” 
Hopefully, expanded use of shallow foundations will 
continue to add project and program value as MnDOT 
continues to rebuild and improve Minnesota’s transportation 
infrastructure.  

j DERRICK DASENBROCK, PE, M.ASCE, is a geotechnical engineer 

with the Minnesota Department of Transportation in Maplewood, 

MN. He enjoys working on design projects and program initiatives 

related to geomechanics and LRFD. He can be reached at derrick.

dasenbrock@state.mn.us.

STRUCTURE
ABUTMENT 1

MEASURED (MM)
PIER(S) MEASURED (MM)

ABUTMENT 2
MEASURED (MM)

DIFFERENTIAL (MM)

27R29
I-494

8
17 (Pier 1)
5 (Pier 2)
9 (Pier 3)

12 9, 12, 4, 3

27V96
I-494, Ramp G

6 N/A 3 3

27R25
US 169

17 N/A 14 3

27R26
US 169

8 N/A 6 2

05009
US 10

< 3 N/A < 3 0

05012
US 10 

< 3 N/A < 3 0

27240
Hemlock Lane 

-7
-10 (North)
0 (South)

-8 3, 10, 8

27247
Zachary Lane 

26 13 17 13, 4

27248
Revere Lane 

17 5 10 12, 5

27249 
(Ped Br)

8 2 1 6, 1

27250
Je�erson Hwy 

30 14 21 16, 7

67564
Rock County

56 (center)
38 (edges)

N/A
61 (center)
41 (edges)

5, 3

10027
US 212 

20 Pier on piling 25 5

10028
US 212 

20 Pier on piling 25 5

Table 1. Settlement response of 14 bridges on shallow foundations on soil shows the overall performance to be very good; 

di�erential settlement is less than 25 mm. 
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Since 1836, screw piles and screw cylinders 
have been used successfully throughout the 
world to support a variety of large-scale, civil 
engineering structures. Their development 
and use is largely attributed to engineers from 
the U.K. and the U.S. One of the most globally 
important engineering advances of the mid- to 

late-19th century, screw-pile foundations made the construction 
of lighthouses possible in locations where there may otherwise 
have been signifi cant loss of life and property. They made the 
construction of bridges possible in locations where they might 
not have been possible for another 40 years, and they made the 
construction of oceanfront pleasure piers an industry that would 
irreversibly change leisure time throughout the U.K.

Because screw piles were used on large-scale civil engineering 
works, the piles themselves were large scale. Screw piles with 
wrought-iron blades ranging from 2.5 to 6 ft in diameter were 
typical for the support of structures. While screw piles (solid 
shaft) and screw cylinders (large hollow shaft) had a wide range 
of applications, by far the largest historical use was as founda-
tions for the lighthouses, bridges, and oceanfront piers. Modern 
screw piles and helical anchors are being used for additional 
functions, including support of structures for new construction, 
underpinning of existing structures, tension loading of anchored 
tower structures, and as tiebacks for lateral earth support.

The Origin of Screw-Pile Foundations
Most historians agree that screw-pile foundations were intro-
duced as a practical foundation system by Alexander Mitchell 
(1780-1868), an Irish builder and brick manufacturer born in 
Dublin. Even though he had no formal training in engineering, 

Mitchell apparently described himself as a civil engineer at 
various times and was elected to Associate Membership to the 
Institution of Civil Engineers in 1837.

The idea for screw piles was fi rst associated with the problem 
of safely mooring ships in harbors. Mitchell then applied the 
concept to the challenge of how to provide good foundations for 
lighthouses in soft soil in relatively shallow water. Recognizing 
the potential for his invention, Mitchell was granted a patent in 
the U.K. in 1833 and a patent in the U.S. in 1845.

Mitchell provided some insight into the mechanics of the 
bearing power of screw moorings and screw piles:

Whether this broad spiral fl ange, or ‘Ground Screw,’ 
as it may be termed, be applied to the foot of a 
pile to support a superincumbent weight, or be 
employed as a mooring to resist an upward strain, 
its holding power entirely depends upon the area 
of its disc, the nature of the ground into which it is 
inserted, and the depth to which it is forced beneath 
the surface. The proper area of the screw should, 
in every case, be determined by the nature of the 
ground in which it is to be placed, and which must 
be ascertained by previous experiment.

At a time when the discipline of soil mechanics had yet to 
be introduced formally to civil engineers, Mitchell’s obser-
vations suggested the most important factors that infl uence 
current design procedures for bearing capacity of a helical 
or plate ground anchor as: 1) geometry (diameter or area) of 
the blade, 2) depth of embedment, 3) soil type (“nature of the 
ground”) and 4) soil strength (“tenacity”).

SCREW PILES &
HELICAL ANCHORS

180 YEARS OF USE IN GEOTECHNICAL ENGINEERING

By Alan J. Lutenegger, PhD, PE, F.ASCE, 
and Samuel P. Clemence, PhD, PE, F.ASCE

FOUNDATIONS
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Figure 1. Diagram of 

Maplin Sands Lighthouse 

in England.

Screw-Pile Lighthouses
The fi rst known application of screw piles as a foundation 
was in 1838 for the Maplin Sands Lighthouse at the mouth of 
the Thames estuary in England. At the time, there was some 
skepticism about the feasibility of screw piles, so the foun-
dations for Maplin Sands were left and observed for nearly 
two years. Meanwhile, the Lighthouse Board constructed 
another screw-pile-supported structure in Morecombe Bay. 
The Wyre Lighthouse would become the fi rst fully completed 
structure to be founded on screw piles. It was only after the 

Wyre Lighthouse was completed that construction resumed 
at Maplin Sands to complete that lighthouse. 

Figure 1 is an early engraving of the completed Maplin 
Sands lighthouse. Based on the successful performance of 
the screw piles at Wyre and Maplin Sands, other screw-pile 
structures were built over the next several years, most notably 
at Belfast Lough, Gunfl eet, and Dundalk Bay. While the screw 
piles at Maplin Sands were all installed vertically, at most 
other locations that followed, battered screw piles were used 
on the perimeter.
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In 1843, screw piles were used for new lighthouse con-
struction in the U.S. by the U.S. Topographical Bureau, later to 
become the U.S. Army Corps of Engineers. Captain W.H. Swift 
was a keen supporter of the use of screw piles for lighthouses 
in the U.S. Swift had visited England to inspect the lighthouses 
at Maplin Sands, and Wyre had recommended using screw 
piles at Brandywine Shoals in Delaware Bay. The actual 
construction of the lighthouse was undertaken by General 
Hartman Bache and Lieutenant George G. Meade. Their 
success led the way for topographic engineers to build other 
structures along the East Coast and as far south as Florida and 
the Gulf of Mexico. During the period from 1861 to 1880, at 
least 60 lighthouses were constructed along the coast of the 
U.S. using screw piles.

Screw-Pile Oceanfront Piers
Mitchell quickly expanded the use of screw piles to other struc-
tures; the earliest was the pier extension at Courtown, Wexford, 
Ireland. The construction of this pier in 1847 would set the 
stage and successfully demonstrate that screw piles could 
be used to support large oceanfront piers with great speed, 
efficiency, and cost savings. This would be a concept taken up 
by several of the great pier builders right through the end of the 

19th century. This project also demonstrated a new method of 
screw-pile installation using a 32-ft-diameter capstan wheel 
and an “endless rope” operated by a small gang of men who 
were specifically suited to this type of work.

Figure 2 is a period engraving showing plan and profile 
views of the screw-pile work in progress at Courtown. The use 
of Mitchell’s endless rope provided a practical solution to per-
mit construction of a pier sequentially, from the land outward 
into the open sea. The wheel allowed workers to stand on the 
completed portion of the pier as construction progressed. This 
allowed for a smaller, safer work area and a shorter construction 
period. The pier construction at Courtown also demonstrated 
the potential of using screw piles to support bridges.

A flurry of pier construction started not long after the 
success at Courtown and was led by one of the most famous 
pier builders during this period, Eugenius Birch (1818-1884). 
Birch’s first use of screw piles was at Margate Jetty on the 
eastern shore of England in 1853 (Figure 3). Because Mitchell 
had received only a seven-year renewal of his 1833 patent 
in 1847, any engineer could now use screw piles for their 
projects without requiring Mitchell’s involvement. Birch used 
screw piles at Blackpool, Deal, Brighton, Aberystwyth, and 
other locations.

Figure 2. Diagram showing construction of Courtown Pier in Ireland.
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The use of screw piles for pier foundations expanded 
from England to other parts of the world during this period. 
In the U.S., one of the most notable structures supported on 
screw piles was the government pier built in 1871 at Lewes, 
DE (Figure 4), which used 297 screw piles. Other screw-pile-
supported piers were built elsewhere, including India, South 
America, Australia, and Europe. Most screw blades used for 
these structures were in the range of 2.5 to 4 ft in diameter.

Screw-Pile Bridge Foundations
It is not surprising that both screw piles and screw cylinders 
became commonly used as bridge foundations following the 
success with pier construction. Isambard K. Brunel may have 
been the first to consider the use of screw cylinders specifically 
for bridge foundations for a bridge across the Wye River near 
Chepstow, Wales. By 1870, a number of successful bridge proj-
ects had been completed using screw piles or screw cylinders.

By far, the largest construction works using screw piles for 
bridge foundations was for railway construction in India, and, 
in particular, for Bombay, Baroda, and the Central Railway. 
Construction of the works, including the use of screw piles, was 
described by Kennedy (1861). A summary of the project indicates 
that screw cylinder bridges with 2-ft, 6-in diameter screws were 
used to span 32 rivers, for a total of 25,160 ft of bridge span, 
consisting of 409 individual spans — all supported on screw 
cylinders manufactured in England and shipped to India.

From about 1875 to the end of the century, many other 
bridge works were completed around the world using screw 
piles or screw cylinders for foundations. Even after the turn 
of the century, screw piles continued to be used for bridge 
foundations until about 1920. After about 1875, some advances 
were also made in screw pile technology by modifying the 
geometry of the screw blade or by adding additional blades 
along the shaft, producing a multi-helix screw pile.

Figure 3. Period postcard of Margate Jetty in England, built on screw piles.

Figure 4. Diagram of Lewes, DE pier on screw piles.

Other Early Applications of Screw Piles
Throughout this period, screw piles and screw cylinders were 
also used in other civil engineering construction applications, 
such as the underpinning of sinking buildings and as anchors. 
Duckman (1889) described the use of screw cylinders to 
underpin the Great Town Hall at Yarmouth, England, which 
had been completed in 1882 but had experienced as much as 
12½ in of settlement on the west end by 1886. A. Goodwyn, of 
the Royal Engineers, used small-diameter screw piles 7 ft long, 
consisting of a 1-in rod to which was attached an -in-thick 
screw of sheet iron with a 5½-in diameter and a pitch of 2 in 
to hold brushwood to provide shore protection. Bateman and 
Revy (1869) suggested that screw piles could be used to anchor 
cast iron tunnel sections for their design of an immersed tube 
Channel Tunnel between France and England.

Transition to the Modern Era
During World War II, large screw piles were used for rapid 
reconstruction of wharfs around the U.K. and elsewhere for 
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shipping materials in support of the war effort. This work was 
the beginning of the transition of helical technology, which 
ushered in the use of screw piles and helical anchors into the 
modern era. During this period, most large screw piles were 
installed using large, electric motor capstans. This period also 
saw the expanded use of multi-helix screw piles, which had not 
been used before on projects. The transition from wrought iron 
and cast iron to steel also took place during this time.

The entire post-war construction industry benefi tted from 
a change from largely mechanically operated construction 
equipment to hydraulically operated equipment. The use of 
hydraulics revolutionized construction, allowing for much 
more rapid installation of screw piles and helical anchors.

The development of rural electric power throughout the 
U.S. created the need for tower anchors, most of which were 
helical anchors. Today, screw piles and helical anchors are 
largely used in three principal segments of construction: 1) 
electrical power transmission, 2) civil construction, and 3) 
residential and light commercial underpinning. The use of 
this technology covers a wide spectrum of work and requires 
a wide range of geometries and confi gurations. These 
elements are a manufactured foundation and anchor system; 
successful use depends on the structural integrity of the 
element as well as the quality of the installation. Screw piles 
and helical anchors are currently available with both square 
and round central shafts. Screw piles with round shafts may 
be up to 2-ft in diameter or more (Figure 5) — in some ways a 
renaissance to the early days.

What Does the Future Hold?
Screw pile and screw cylinder foundations were perhaps the 
most important foundation development of the 19th century. 
Their use throughout the world allowed a great number of 
large-scale structures to be built at a time when other available 
alternative foundation methods would not have been as 

successful. Some of these structures are still standing, which is a 
testament to the materials and workmanship used. The decline 
in their use was most likely related to the development of other 
deep foundation methods, including pneumatic caissons, open 
hole cylinders, bored piles, and many other proprietary founda-
tion systems that became popular at the beginning of the 20th 
century. It would not be until the 1950s when a slow return to 
the use of screw piles, largely as ground anchors, would be seen. 
In the past two decades, that rebirth has produced a steady 
increase in growth in many civil construction applications, 
including support of onshore and offshore wind turbines.

Historically, screw piles possessed a number of 
advantages over other types of available deep foundations. 
They were relatively easy to install with hand labor, the 
component parts were readily available, installation was 
relatively rapid, they developed bearing capacity shortly after 
installation, the size and length could be varied to suit the 
ground conditions, and they were most likely economically 
competitive. In fact, these are among the same advantages 
that modern screw piles and helical anchors possess, which 
makes them just as viable as a foundation and anchor system 
now as they were in the 19th century.   

j ALAN J. LUTENEGGER, PhD, PE, F.ASCE, is a professor in the 
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Figure 5. Photos of typical modern screw piles and helical anchors.
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M
ost of our textbooks still separate foundation options into two 
simplistic categories: shallow or deep. That’s why so many of us 
are geared toward thinking about the foundation world in those 
terms: “Is it an inch, or is it a mile?” Can we support our structures 
on inexpensive shallow spread footings, or must we go to more 

costly deep foundations? But despite the pervasiveness and great clarity of 
our dual classifi cation system, the foundation world has changed much in 
the past 25 years. Many of our old categorizations are no longer so simple.

By Kord J. Wissmann, PhD, PE, D.GE, M.ASCE

So much has changed in the years 
since Nat Fox fi rst experimented with 
select over-excavation in his backyard.

Installation of RAP system with 

displacement mandrel.  l

Foundation 
Engineering…
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The Superpowers
The twin superpowers of shallow and deep foundations have 
ruled the earth for at least 25 centuries as we sought to make 
their stamp on our surroundings. Our ancestral builders 
started with shallow foundations because doing as little 
as possible was naturally a pretty good starting point. The 
concept of over-excavation was used by the Egyptians 6,000 
years ago to right the wrongs of ground failures below steeply 
constructed pyramids. Pilings driven into soft earth were 
used by the tower-building Babylonians, and then later by the 
northward-foraying Roman legions seeking to cross the Rhine. 
The art of concrete-filled underwater caisson digging was 
advanced by Roebling in Brooklyn, even as he suffered from his 
pressurized imperfections.

Paradigm Shifts
We modern civil engineers, by nature and necessity, question 
any new development, because our job is to design robust 
structures that stand the test of time and are safe for public 
habitation. “New” developments must be verified (typically 
and sometimes maddeningly in each and every parochial 

locality) for us to grudgingly accept them. The most satisfy-
ing verifications are those that, like a favorite pillow,  
are familiar. It is only natural that the dual classification  
of shallow and deep foundations dominated our thinking 
until we proved to ourselves that new solutions could also  
be effective.

It really wasn’t until the 1900s — with the inventions of 
technologies such as band-shaped wick drains, electro- 
osmosis, and stone columns — that engineers began working 
with ground improvement systems. One of those engineers 
was Nat Fox, the inventor of the original Geopier® foundation 
system. While most start-ups are founded in garages and 
basements, Fox’s work strayed outside to his backyard. 
It was there that he experimented with what he termed 
select-over-excavation: replacing large-scale earthwork with 
smaller vertical cavities (we now call them holes) drilled from 
grade and backfilled with compacted aggregate. These early 
aggregate-filled holes were initially quite short, earning the 
term short aggregate piers, and were constructed with discs 
attached to skid-steer-mounted hydraulic hammers and 
tamper shafts. Fox even experimented with installing uplift 

Installation of the original Geopier® system.
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anchors within the piers, and tells the story that when he sold 
his house, he had to warn the buyer about the hazards of lawn 
mowing over the protruding rebar!

Hiding in Plain Sight
It wasn’t until later load testing that Fox and his co-
developers realized the significant magic of their creation. 
Plate load tests (later better termed modulus tests) on the piers 
indicated unexpectedly high compressive stiffness. Fox’s uplift 
anchors also led to unsuccessful pullout tests—“unsuccessful” 
only because they couldn’t be pulled out, at least not by the 
jacks being used for the test. Researchers later showed that the 
behavior of the loaded piers is influenced by built-up lateral 
stresses and principal stress rotation. The results of these early 
tests surpassed Fox’s expectations, and this new foundation 
technology was set in motion.

Design Paradigms
In the very beginning, the success of the modulus load tests 
on the new Rammed Aggregate Pier systems (RAPs) naturally 
led to some euphoria and a design method hinged solely 
on modulus test results. Foundation settlement estimates 
were pinned to the modulus test stiffness values, and that 
was the end of the story. However, the mechanics do not 
quite work that way. With larger structures, it soon became 
apparent that the soils underlying the piers also had some 
say in the discussion and were resentful for being left out 
of the equation(s) – as manifested by some unexpected 
footing settlements below a parking garage in Marietta, GA. 
Evert Lawton at the University of Utah cracked this code by 
ushering in the now-popular, two-layer settlement model 
that provided a viable framework for success.

Professor Lawton considered the upper zone, defined by 
the length of the installed piers, as a framework of springs 
with variable stiffness and the lower zone, defined simply 
as the soil below the piers, as an elastic half-space. With this 
very basic model, we can easily verify the upper zone spring 
stiffness using modulus tests and simultaneously analyze 
lower zone settlements using conventional methods and 
the familiar Boussinesq expressions for stress dissipation. 
Comparisons of computed and actual settlements tell civil 
engineers that this simple model works magnificently — pro-
vided that it is applied to an upper zone less than about 20-ft 
thick and footing widths less than about 20-ft wide (there-
after, overlapping stresses within the upper zone render the 
model inconsistent, and more elaborate composite modulus 
analyses are needed). The combination of successful field 
tests and rational theory led to the emerging use of ground 
improvement methods to support building foundations. 

Volumetric Expansion
While the original drilled-and-filled technique was “the cat’s 
meow” for soils that could be easily excavated, the method 
had some obvious shortcomings in saturated sands below 
the groundwater table, where even the use of temporary 
casing will not result in a stable hole. The solution to the 
conundrum was obvious in hindsight: combine the casing 
with the tamper shaft to create a displacement — another 
option for the construction of pier elements. This develop-
ment required the use of larger and more sophisticated piling 
equipment and the development of robust tamper heads 
fitted with ingenious methods for preventing aggregate 
backflow. Impact installations were verified by hundreds, 
then thousands, of successful load tests. Significantly, the “is 

Conceptual progression of stress states.
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it an inch or is it a mile” paradigm became further obsolete, 
in both granular and cohesive soils.

Big Bang Theory
However, just as the previous dual classification of foundation 
systems is over-simplified, the world of our subsurface condi-
tions also does not exist as only sand or clay. Our real world is 
messy and complicated, with inter-beds of sand, clay, silt, and 
organics, not to mention fill soils containing rubble and who 
knows what else. The foundation world needs solutions for all 
of these profiles and, luckily for all of us geotechnical engineers, 
each site and each building and each subsurface profile is differ-
ent. These differences require experts to sort through potential 
options. To help provide variable solutions for these disparate 
conditions, compacted aggregate pier systems now come in 
more flavors and colors. These include piers that are constructed 
with tapered mandrels to allow for easy driving and extraction 
in difficult-to-penetrate or difficult-to-extract soils, piers that 
provide for a permanent plastic sheathing around the rock infill 
to prevent long-term bulging in organic soils, and cement- 
stabilized pier elements, in the form of cement-treated 
aggregates, grouted displacement piers, or columns providing 
high-capacity ground improvement options. The very rapid 
(in geotechnical terms) change in our profession that was 
ignited by Nat Fox in the 90s has further led to a surge of 
other providers similarly extolling the benefits of re-classified 
stone columns, modulus columns, and various forms of rigid 
inclusions. The once small world of “short” aggregate piers is 
now a great misnomer.

Gray Matter
All of these intermediate solutions require skilled 

professionals to select and implement them. Geotechnical 
engineers need to know how they are installed, and what 
the installations might do to the surrounding soils and 
structures with respect to potential soil heave and vibrations. 
We engineers need to know how they work, how they transfer 
loads, and what can be expected in terms of structural 
response. We need to know how they attract loads and how 
to appropriately perform load tests for the actual applied 
loads and not just the footing bottom pressures. We need 
to have knowledge of what happens at both the top and the 
bottom of the piers during loading. We need to have insight 
into what happens during applications of shearing forces 
below retaining walls and how to design for stability during 
and after seismic events. We must have knowledge of how 
loads are transferred from the structure to the intermediate 
foundation elements, and how this transfer affects the struc-
tural design of foundations, floor slabs, and the interface 
materials between ground and structure.

The foundation world of 2015 is significantly different 
than 30 years ago. Much has changed. We now possess an 
expanded range of options allowing us to go an inch, a mile, 
or any distance in between. As our knowledge has advanced, 
so has our progress. We’ve walked a fine line between holding 
onto time-tested techniques and discarding our old practices 
when they became no longer applicable to what we are doing 
today. Somehow, it all comes together. For any of us practicing 
“roll your sleeves up” types of geotechnical engineers, this is 
nothing short of fun.  

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

engineer of the Geopier Foundation Company, located in Davidson, 

NC. He can be reached at kwissmann@geopier.com.
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Scour occurs when fl owing water removes erod-
ible material such as sand and rock. For bridges 
over water, scour affects the stability of pier and 
abutment foundations and contributes to an 
estimated 60 percent of all U.S. bridge failures.

When a bridge fails, it causes loss of prop-
erty—sometimes loss of lives—and disrupts traffi c. With this 
type of public safety hazard at stake, it’s crucial to evaluate all 
bridges over or near water and determine their susceptibility 
to scour. A proper evaluation of a bridge’s vulnerability to scour 
requires understanding the foundations soils, hydraulics, 
foundation type, depth, geometry, and material(s) comprising 
the foundations of the bridge.

The U.S. has approximately 600,000 bridges over water-
ways. For many of these bridges, design plans or “as-built” 
information that shows the details of the fi nal structure is not 
available or is missing. The National Bridge Inventory (NBI) of 
the Federal Highway Administration (FHWA) classifi es about 
80,000 of these bridges as having unknown foundations.

In 2001, FHWA encouraged each state and all bridge 
owners to develop a plan of action to evaluate bridges with 
unknown foundations for vulnerability to scour. The plan’s 
focus is to ensure the safety of the traveling public and prevent 
traffi c disruptions at the bridges that NBI has coded “U” for 
“unknown foundation.” In North Carolina, the state where I 
reside, it’s estimated that approximately 6,000 bridges fall into 
this category.

Dealing with the Unknown
In 2004, the North Carolina Department of Transportation 
(NCDOT) established a plan of action for its “U” bridges. The 
fi rst step was creating a working Scour Committee consisting 
of representatives from the geotechnical engineering, hydrau-
lic, structure, and bridge management units, as well as the 
local FHWA bridge engineer. The committee would oversee the 
bridge evaluations. The work was to be done by private fi rms in 
conjunction with the NCDOT Geotechnical Engineering Unit.

The evaluation program was divided into four phases:
o  Phase I - collect available information about the type of 

foundation and the lengths of the pile embedment for each 
bridge to be evaluated through an in-house record search, 
including design group, bridge maintenance, and division 
and county offi ces.

o  Phase II - fi eld investigation and testing for vulnerability to 
scour using non-destructive testing (NDT). NCDOT used 
NDT and half-inch steel rod soundings for fi eld verifi cation 
of the “U” bridges. Steel rod soundings were performed by 
measuring the penetration resistance by driving a steel rod 
with a falling hammer.

o  Phase III - generate the Unknown Foundation Report (UFR) 
by the Geotechnical Engineering Unit or a consultant for the 
Scour Committee.

o  Phase IV - evaluate the UFR for bridge scour susceptibility 
and assign the appropriate rating for each of the 6,000 
bridges to be assessed.

North Carolina applies risk-based guidelines to 
over 3,750 bridges.

By Mohammed A. Mulla, PE, CPM
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Figure 1 (see next page) provides the process flow chart 
sketch developed by NCDOT to check “U” bridges for their 
susceptibility to scour.

Pile Integrity Testing
Evaluation of the vulnerability of a bridge’s foundation to scour 
requires information about the type, depth, geometry, and 
material(s) comprising the foundation. If this information is 
not known, then NDT testing will be needed, and may include 
pile integrity testing (PIT) conducted in accordance with ASTM 
D-5882, Standard Test Method for Low Strain Impact Integrity 
Testing of Deep Foundations (Figure 2). This test method is 
applicable to permitted long structural elements such as 
driven piles, augured piles, or drilled shafts.

To assess the characteristics of the soil surrounding the piles 
and to estimate the rock elevation, half-inch soundings were 
conducted. The soundings advance a half-inch steel rod by 
dropping a 16-lb weight from a vertical height of 24 in to strike a 
rod that is 5 ft long and one-half inch in diameter (Figures 3 and 4 
on pages 55 and 56). Blows to drive the rod are generally recorded 
in 1-ft increments unless refusal occurs. Couplers are used on top 
of each driven rod to add more rods to drive deeper to refusal. 
In general, rods are left in the ground, with the uppermost rod 
extracted using the NCDOT “Magic Extractor.” Rods remaining in 

the ground are at least 3-4 ft below the ground surface for safety 
considerations. The NDT-estimated minimum embedment can 
be verified based on the number of blow counts per ft and the 
refusal elevation of the half-inch steel rod. Drilling and sampling 
are used to verify soil strength and rock elevation to compare to 
the NDT results and the half-inch rod sounding drive (Figure 5 
on page 65) as needed.

Stream Migration and Scour Holes
When historical downstream and upstream streambed 
elevation soundings of the streambed are available from the 
bridge maintenance inspection report, graphs of readings from 
past years are compared to assess channel migration and map 
scour holes along each bent of the bridge. Pile embedment 
depths are estimated based on field testing (NDT) when 
conducted. For footing evaluations, the top of the footing is 
generally based on measurements taken in the field. To deter-
mine the top and bottom of footing elevations, rod probes are 
performed when the tops of footings are not exposed. The ele-
vation to compare the stability of pile and footing embedments 
is called the Thalweg elevation (the line of lowest elevation 
within the watercourse). The Thalweg elevation is based on 
the deepest streambed sounding from the downstream and 
upstream soundings of the Bridge Inspection Report or field 

Figure 2. Integrity testing of 

HP12x53 pile.
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measurements. A bridge is considered safe if the foundation’s 
embedment below the Thalweg elevation is adequate.

The bridge evaluation process, including the UF reports, 
verifi cation methods, and NDT, are too labor-intensive and 
time-consuming to be used for low-risk bridges. From 2004 to 
2011, NCDOT evaluated 1,398 bridges at a total cost of approx-
imately $2.7 million, but the remaining 4,602 “U” bridges still 
required evaluation. NCDOT realized that completing the 
evaluation of the remaining “U” bridges would be diffi cult 
within the allotted time and budget. Only $1 million had been 
allocated to evaluate “U” bridges; the funds were provided 
every two years for evaluations by private fi rms in conjunction 
with the NCDOT Geotechnical Engineering Unit.

Risk-Based Methods
A quicker, less expensive, but still reliable method was needed to 
accomplish NCDOT’s goal of evaluating low-risk “U” bridges for 
their susceptibility to scour. The Department turned to research 
completed in 2001, Guidelines for Risk-Based Management of 
Bridges with Unknown Foundations, produced under National 

Cooperative Highway Research Program (NCHRP) Project 
24-25. The guidelines describe how to collect appropriate data, 
estimate risk of failure from an estimated failure probability 
and associated economic losses, and use risk in a structured 
approach to select an appropriate management plan (POA). Risk 
analysis is used to select appropriate performance standards 
for various bridge classifi cations and to justify the costs of NDT 
of foundations, monitoring activities, and countermeasures. 
The project studied the occurrence of hazardous events, the 
uncertainty of a bridge’s susceptibility to these occurrences, and 
the potential consequences to evaluate risk.

Steps in Risk Management of Scour Failure
The fi rst phase of NCHRP Project 24-25 focused on researchers 
surveying a variety of specialists, including engineers, 
economists, and state transportation offi cials, and analyzing 
their expert opinions. The analysis indicated that risk-based 
methods provide the most inexpensive and fl exible approach 
to selecting a management plan to deal with unknown bridge 
foundations susceptible to scour. The NCHRP risk methods 
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Figure 1. Process fl ow chart for unknown bridge foundations.
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incorporate a variety of risk factors, including potential for 
loss of life. One of the most important aspects of assessing the 
risk of a bridge to any mode of failure with a specific hazard or 
safety issue is to quantify the probability of failure.

The main idea of a risk analysis is to study the probability 
of occurrence of failure and to study both the occurrence 
of hazardous events and a bridge’s vulnerability to these 
occurrences. However, it is difficult to predict the vulnerability 
of “U” bridges to hazard-induced bridge failure. Furthermore, 
conducting a full investigation to determine the substructure 
information of an unknown foundation is expensive. Thus, it 
may be practical to relate what is known about the “U” bridge 
and its setting to similar bridges with known foundations in 
order to create a model and a process to predict the substruc-
ture for the “U” bridge. This predicted substructure could then 
be used to estimate the bridge’s vulnerability to failure and 
finally the bridge’s probability of failure.

The FHWA report, HYRISK Methodology and Users Guide, 
suggests a sequence of three screening analyses to select the 
most appropriate management plan:

Figure 3. Schematic of sounding rod.

1. First screen - high priority bridges should automatically 
qualify for the most aggressive management plan (i.e., 
foundation reconnaissance required to perform standard 
failure analyses).

2. Second screen - set Minimum Performance Levels (MPL) for 
various functional classifications. Any “U” bridges with an esti-
mated probability of failure greater than their pertinent MPL 
should also receive the most aggressive management plan.

3. Third screen - select appropriate risk management measures 
based on economic analysis. For remaining bridges, the 
estimated risk of failure is compared to the cost of installing 
automated monitoring, and then to the cost of installing 
countermeasures. This cost analysis helps ensure that appro-
priate risk management measures are selected.

The HYRISK estimate of scour vulnerability has a strong 
correlation with the known scour vulnerability of nearly 
300,000 bridges with known foundations.

NCDOT Implements Risk Analysis
FHWA encourages State DOT’s to use risk-based evaluation, 
such as the process developed under NCHRP 24-25, to assess 
the risk of failure of “U” bridges over waterways. In 2010, 
NCDOT evaluated 100 bridges with an average daily traffic 
of 1,500 or fewer vehicles using risk-based analysis. Based on 
the information available about each bridge from the bridge 
survey report and using the NCHRP methodology, the NCDOT 
was able determine the risk associated with each bridge. This 
allowed a plan of action (POA) to be generated for each bridge.

The convenient part of this method is that most of the data 
required for the NCHRP procedure were available in electronic 
format. As a result, the data for a few hundred bridges could 
be processed at the same time. Evaluation of these bridges was 
completed in approximately three months.

After testing the HYRISK method spreadsheet on the 100 
bridges with a positive outcome, the NCDOT Geotechnical 
Engineering Unit proposed using the same guidelines to 
evaluate the other bridges for risk of failure, but also included 
NCDOT’s guidelines and selection criteria. The concept 
utilized existing NCDOT bridge survey reports and the NCDOT 
bridge tier categories.

Selection Criteria
The pilot effort to validate the proposed risk assessment meth-
odology of bridges was determined to be suitable for bridges 
that met the following criteria:

 o Demonstrate low impact and low risk 
 o Maintain an average daily traffic flow of 1,500 or fewer vehicles
 o Be located on a secondary road
 o Have a detour available if a failure occurs
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in 2012. The total cost of NCDOT staff time to evaluate the risk 
associated with each of 3,752 bridges using the NCHRP risk-
based approach was $21,000, or $5.60 per bridge.

Benefits
FHWA accepted the management plan that NCDOT devel-
oped. The 3,752 bridges labeled as “U” by the NBI are now 
slated for a POA for assessment. 

When multiplied by 3,752, the total cost for assessments 
would have been more than $7 million. But the NCHRP 
risk-based assessment approach cost NCDOT just $21,000, or 
a benefit-to-cost savings of more than 300:1 over the conven-
tional approach.

The maximum number of bridges that NCDOT could 
evaluate with the conventional method was 200 per year. Given 
that time frame, rating the risk of the 3,752 bridges would have 
taken more than 19 years. In contrast, the risk-based approach 
allowed the evaluations to be completed in three months, a 
huge savings in project time. In addition, the scour vulnerabil-
ity evaluations have helped ensure the safety of the traveling 
public, with no traffic disruptions.  

j MOHAMMED MULLA, PE, CPM, is assistant state geotechnical 

engineer for the North Carolina Department of Transportation, 

Raleigh, NC. Mohammed is a chair of TRB Committee AFP30 – 

Soil and Rock Properties. He also serves on the steering committee 

for FHWA’s Foundation Characterization Program, which includes 

the reuse of existing foundations, unknown foundations, and 

seismic and extreme event loading. He can be reached at mmulla@

ncdot.gov.

Figure 4. Sounding rod with steel coupler. Figure 5. Drill rig used to confirm rock elevation.

Application
In 2010, the Geotechnical Engineering Unit selected 3,752 
bridges that met the selected criteria from the 4,602 still to 
be evaluated, using the bridge inventory reports and other 
low impact criteria developed by NCDOT. The NCHRP 24-25 
risk-based management guidelines were used to evaluate the 
“U” bridges for vulnerability to scour. The benefits of using 
this method include the ability to evaluate each bridge’s risk 
in a very short time and the free use of the spreadsheet. The 
FHWA accepted the risk-based method to be used as a basis 
for developing risk management plans for the “U” bridges.

The Scour Committee also accepted the risk-based screen-
ing method of NCHRP 24-25 for low-risk “U” bridges. For these 
bridges, the POA typically includes the following monitoring 
actions during the biennial inspection cycle:

1. If mud line at any end bent or interior bent scours more 
than 4 ft from the established baseline, contact the Hydraulic 
Unit and establish a baseline using the most recent inspection 
soundings.

2. If the bearing area of a footing is undermined by more 
than 10 percent, additional analysis and mitigation is 
recommended.

The remaining 850 bridges are located in mountainous 
areas of the state. Most of these bridges have timber piles 
encased in concrete over rock. These bridges had to be 
field-inspected by NCDOT staff; therefore, they were removed 
from the list of bridges to be assessed using the risk-screening 
methodology. The evaluation of all “U” bridges was completed 
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SITEMASTER INCLINOMETER SOFTWARE

The Model 6100D Digital Inclinometer 
Probe now incorporates an integral 
3-Axis Digital Compass, which allows 
spiral surveys to be made using the same 
probe. 

The surveys obtained can be used to 
correct the inclinometer data sets for any 
twist (or spiraling) that may be present in 
the installed inclinometer casings. 

The spiral survey data is presented on, 
and stored in, the same rugged, easy-
to-use handheld Field PC used for taking 
inclinometer readings.

For more information, please visit:
www.geokon.com/GK-604D

For more information, please visit:
www.geokon.com/SiteMaster

SiteMaster is a comprehensive inclinometer 
package used for processing and managing 
inclinometer data.

SiteMaster works with any inclinometer system 
which produces a text data fi le. Data are stored 
systematically in an easy to modify folder, with 
corresponding displacement graphs organized 
in a simple and effi cient manner.

SiteMaster also features a reporting tool 
allowing reports to be quickly generated and 
exported in PDF or MS Word format.

 35 YEARS  OF INNOVATION AND QUALITY
In Geotechnical Instrumentation

new

Model 6100D
Digital Inclinometer 
Probe

Model FPC-1
Digital Field
Handheld PC
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Starting a business today can pose an array of challenges—
planning, financial, legal, and licensing among them. But at 
its core, a company’s founders must be dedicated to doing 
whatever is needed.  More than 60 years ago, the commitments 
of two gentlemen forged a business partnership in Seattle, WA, 
that merged their engineering expertise with their aspiration to 
bring something new to the marketplace.

A Lasting Relationship Begins
When Shannon & Wilson, Inc. made its debut in 1954, it for-
malized a relationship between William “Bill” Shannon (Figure 
1) and Stanley “Stan” Wilson (Figure 2) that first formed when 
they met at Harvard University in the mid-1940s. At the time, 
Shannon was a research associate, and Wilson was a graduate 
student in the Department of Soil Engineering, founded by 
renowned civil and geotechnical engineer Arthur Casagrande. 
It was “Cassie,” in fact, who originally suggested the two men 
consider merging their talents in a business partnership, but 
that idea would take several years to germinate.

After completing a research assignment at Harvard in 1948, 
Shannon returned to his post as a civil engineer with the U.S. 
Army Corps of Engineers. He had previously worked on flood 

control projects along the Merrimack River in the Northeast 
U.S., but his latest assignment took him across the country to 
the state of Oregon. After two years, he moved north to join 
his father’s consulting engineering firm, William D. Shannon & 
Associates, located in Seattle, WA.

Meanwhile, for the next few years, Wilson remained at 
Harvard as an instructor in the Soil Mechanics Department. 
However, he questioned whether he wanted to pursue the 
doctorate degree that would be required to become a full 
professor, or alternatively to seek a professional employment 
opportunity elsewhere.

The two men exchanged a series of letters in 1953 as 
they explored the possibility of forging a formal business 
partnership. Wilson began this bi-coastal correspondence with 
a note to Shannon dated March 27, 1953, in which he inquired 
about potential employment opportunities on the West Coast. 
Shannon replied in a letter dated three days later, indicating 
that he was seeking someone who might be interested in 
going into business with him, as his father was considering 
retirement from the business.

A week later, Wilson wrote back to express his serious 
interest in a potential business partnership. “I have never 

Figure 3. Shannon & Wilson’s soils laboratory circa 1960.  Stan Wilson (seated) in foreground with George Yamane and Bill Shannon.
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been particularly keen about going into business for myself,” 
he disclosed, “but my attitude toward this has recently been 
undergoing somewhat of a change and, frankly, there is no one 
with whom I would rather be associated than you. I think the 
two of us would form a very powerful combination that could 
handle quite a variety of work, and do it well.” 

Shannon responded with a letter that outlined his interest 
in taking advantage of the foundation engineering business 
in the region. “It appears to me that there is room for a 
progressive firm, and I’d like to be the one to take advantage of 
the situation,” he wrote.

In June 1954, the firm Shannon & Wilson officially set up 
shop, with each gentleman investing $3,000 to launch the 
partnership. The fledgling company paid about $25 a month 
to rent office space in the basement of the Ballard building in 

northwest Seattle. The co-owners outfitted the small space 
with soil-testing equipment and a laboratory custom-built by 
Wilson, including a consolidation loading frame that is still in 
use today at Shannon & Wilson’s Seattle office (Figure 3).

Earning a Solid Reputation
It didn’t take long for this fledgling partnership to begin earn-
ing a notable reputation in the Seattle engineering community, 
beginning with its first job: a Seattle residence experiencing 
structural damage. Although the current owner had just sold 
the house, he was willing to rescind the offer if it could be 
determined that a landslide was causing the damage. Shannon 
& Wilson’s assessment confirmed that the damage was, in fact, 
caused by a landslide, and that no simple remedial measures 
were feasible. But the bank decided to continue with the 

Figure 4. Bill Shannon standing in front of the innovative, tied-back shoring system for the Sea-First Bank Building in Seattle.
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mortgage agreement and sale anyway. Within weeks, the house 
was completely destroyed by the landslide, the bank changed 
its real-estate lending practices, and word began to spread 
about these two upstart engineers.

Their second project had elements of technical complexity, 
as well as adventure.  Shannon & Wilson was hired to inspect 
a landslide for the Washington State Department of Fisheries. 
Bringing their families along, Wilson and Shannon turned the 
project into a mini-vacation and camped on the south bank of 
the Stillaguamish River in northwest Washington.  They set out 
from camp, rowing an 8-ft pram boat across the south fork of 
the river to inspect the landslide, but found the passage tortu-
ous and slow going. “We damn near didn’t make it,” Shannon 
recalled in a 1996 interview.

Other early clients of the firm included local civil engineer-
ing firms Greiner-Tudor Associates and Moran Proctor Mueser 
& Rutledge, as well as Southern California Edison Company.

In 1958, Shannon and Wilson launched the Slope Indicator 
Company as a separate business entity to commercialize the 
pioneering geotechnical instrument that Wilson had begun 
developing when he was at Harvard. One of the earliest instal-
lations of the slope indicator took place when the firm was 
retained to determine the depth of the surface of sliding at the 
Waiomao slide in Honolulu so that remedial measures could 
be taken. The movements were slow enough that they could 
only be observed by surveying, but rapid enough that many 
houses required extensive jacking and remedial work every few 
weeks. Wilson installed two slope indicators in the slide and 
took great pleasure in clearly demonstrating the position of 
the surface of sliding within three days of installation. On the 
project, he worked closely with geotechnical engineering and 
soil mechanics pioneer Ralph Peck, whom he originally met at 
Harvard. The two men developed a close business relationship 
and an enduring friendship that lasted for the rest of their lives.

After the second successful installation of the slope indi-
cator at the Oahe Dam in South Dakota, Peck invited Wilson 
to serve as a guest lecturer at the University of Illinois, where 
Peck was on staff as a professor of foundation engineering. 
Wilson continued to make regular trips to Urbana to share his 
expertise with students until Peck’s retirement in 1974.

Firm Draws National Attention
As Shannon and Wilson continued to demonstrate their 
skill in instrumentation, soil and rock mechanics, landslide 
stabilization, and earthquake engineering, both men earned 
recognition as pioneers in the emerging geosciences field.

In less than a decade, the firm had attracted national 
attention, and in 1961, Shannon & Wilson opened its first branch 
office in Portland, OR, to take advantage of the significant 
volume of work they were undertaking in the region. The firm’s 
client list and expertise continued to diversify throughout the 
1960s; its geotechnical projects ranged from Minuteman Missile 
silos to the Great Alaska Earthquake of 1964, a magnitude 9.2 

quake whose four-minute duration triggered numerous land-
slides, avalanches, and major structural damage in several cities.

In 1969, Shannon developed an innovative design for a 
70-ft-deep, tied-back shoring system for the 50-story Sea-First 
Bank Building in Seattle. This was the world’s deepest, tied-back 
shoring system at the time. He monitored the behavior of the 
shoring system using instruments that he and Wilson had 
developed (Figure 4 on previous page). Also in the late 1960s, 
Shannon brought together 10 engineering firms (including 
Shannon & Wilson) to form the Associated Soil and Foundation 
Engineers (ASFE), which sought to reduce claims through loss 
prevention techniques. He also became a founding member 
of Terra Insurance Company, a Bermuda-based group formed 
specifically to insure geotechnical engineering firms at a time 
when professional liability insurance for geotechnical engineers 
was virtually nonexistent.

In the 1970s, Wilson traveled the globe to consult on large 
water supply dams, bringing home a world of knowledge in 
new design and construction techniques (Figure 5). In 1974, 
the firm opened an office in Fairbanks, AK, purchasing a small 
testing lab and adding on-the-ground expertise that it applied 
to solving the numerous geotechnical challenges encountered 
during construction of the Trans-Alaska oil pipeline. The fol-
lowing year, the company set up shop in St. Louis to establish 
a Midwest presence and base for its expanding work in con-
ducting siting studies for nuclear power plants. The Consulting 
Engineers Council of Washington honored Shannon with its 
Engineer of the Year award in 1975.

As the nation’s environmental consciousness expanded in 
the 1980s, Shannon & Wilson responded by introducing new 
services to apply its soil and groundwater expertise to the 
growing areas of hazardous waste remediation and natural 
resource protection. The firm expanded its Alaskan presence 
in 1982 with the opening of an office in Anchorage, the state’s 
largest city and home to most of the state’s public agencies.

Tragically, Wilson died in 1985 of complications from 
malaria that he contracted during one of his many interna-
tional consulting projects. He was 73.

On the Move with Transportation Projects
Shannon & Wilson’s next generation of leaders have continued 
the progressive, forward thinking of the founders—identifying 
and satisfying the demand for competent geotechnical and 
environmental engineering services when and where they are 
needed. The 1990s and 2000s represented a new era of major 
transportation projects for Shannon & Wilson as the nation’s 
infrastructure expanded. Landmark assignments included the: 

 o Big Dig in Boston;
 o  Sound Transit transportation system in Seattle, a project that 
continues today as the light-rail system expands to connect 
all major metropolitan areas in the Puget Sound region;

 o  I-25 Southeast Corridor Transportation Expansion Project in 
Denver, known as T-REX;
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o Projects for CSX Railroad in Florida; and
 o Transportation improvement projects in southern California.

Environmental projects have included:
 o  Decommissioning federally operated nuclear facilities, 
including the Hanford Site in Washington State that previ-
ously produced plutonium for America’s defense program; 
and

 o  Hazardous waste and environmental remediation of indus-
trial facilities in the Midwestern U.S.

While the 2000s ushered in a period of great success 
for Shannon & Wilson, it also brought great sadness when 
Shannon passed away in 2006 at the age of 93.

A Lasting Impact
The proud legacy of both founders has had a lasting impact on 
the company that bears their names. The “true partnership” 
vow that both men agreed to in 1954 continues to influence 
the culture and values of the firm’s 300+ employees, whose 
technical excellence and innovation are cornerstones of the 
company’s success. Equally alive is the founders’ adventurous 
spirit. Today, the firm’s projects are located in remote, undevel-
oped areas with challenging terrain, as well as congested urban 
areas with a vastly different set of challenges.  The firm even 
has a rope access team of geologists and engineers who collect 

data from steep rock faces, in shafts, on dams and bridges, and 
other structure foundations that are not otherwise accessible.

Beyond the walls of the organization they founded, both 
Shannon and Wilson made significant contributions to shap-
ing the entire field of geotechnical engineering by introducing 
advancements in instrumentation, soil and rock mechanics, 
landslide stabilization, and earthquake engineering. In 
recognition of their positive industry impact and to support 
future industry pioneers, the firm they founded sponsors: the 
annual Stanley D. Wilson Memorial Lecture at the University 
of Washington (to foster and maintain the spirit of thoughtful 
and practical engineering solutions); the Stanley D. Wilson 
Fellowship at the University of Illinois (to honor Stan Wilson, 
to perpetuate his reputation as one of the pioneers in geotech-
nical engineering, and to foster the relationship Stan started 
in the 1960s between Shannon & Wilson and the University); 
and the William L. Shannon Memorial Endowed Fellowship 
and Research Fund at the University of Washington (to support 
graduate students in civil and environmental engineering).   

j HOLLIE L. ELLIS has been with Shannon & Wilson his entire 

47-year career and is privileged to have known both Bill and 

Stan. He began working in Shannon & Wilson’s soils laboratory 

and is currently a senior vice president in the firm’s Seattle 

o©ce, managing complex geotechnical numerical modeling and 

instrumentation projects. Hollie can be reached at hle@shanwil.com.

Figure 5. Stan Wilson at one of the many dam sites he visited around the world.
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Tell Me a Story
By John P. Bachner

The GeoCurmudgeon

Greatly disturbed by the commoditization and 

marginalization that seemed to be its members’ 

lot, the Geoprofessional Business Association 

(GBA) several years ago began a quest to 

“maximize the geoprofessions’ importance and 

value to the marketplace.” Geoprofessionals 

everywhere were enthused by the prospect of 

success and sat back, waiting for it to happen. 

Unfortunately, sitting back and waiting was 

one of the principal reasons why they became 

commoditized and marginalized to begin with. 

Accordingly, without geoprofessionals at every 

level explaining why they merited recognition, 

understanding, and respect, e�orts to counter 

their commoditization and marginalization 

could not gain traction. “They’re great!” GBA 

would proclaim, almost as though geo- 

professionals were Frosted Flakes. “But where 

are they?” people would ask. And, truth be told, 

they were nowhere to be seen.

Here’s the deal: If you want people to recognize who you 
are, you have to stand up in front of them, in the spotlight, and 
tell them your story. You can’t get recognition doing busywork 
backstage. Without recognition, you’ll have no understanding. 
Without understanding, you’ll have no respect.

Lawyers don’t seem to have much trouble being out front, 
center stage, and that’s why, as I was told many years ago, “The 
[expletive deleted] lawyers run everything.” But I also learned that 
“the world is run by those who show up.” As it so happens, lots of 
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lawyers show up, and not just those who 
deal with individuals one-on-one. It’s also 
a habit among those who deal with large 
corporate and government entities, just 
the way many geoprofessionals do. Why? 
Because they believe in themselves. They 
regard the law as an extremely important 
profession, meaning they regard lawyers 
– themselves – as extremely important 
professionals.

Do you believe your profession is 
extremely important and so, therefore, 
are you? Do you believe you have good 
stories to tell? Stories worthy of the 
spotlight? Apparently not. Because, if 
you really felt that way, why would you 
be content with being behind the scenes 
when the real action’s out front?

Don’t tell me you don’t have a story 
to tell. All geoprofessionals have stories 
to tell, and that, my geoprofessional 
reader, includes you. Consider, for 
example, geotechnical engineers. When 
I first became involved with them, in 
1968 or so, geotechnical engineering 
(then known as soil and foundation 
engineering) was still wet behind the 
ears as professions go; just 40 years 
old, if that; the offspring of Karl von 
Terzaghi, the father of soil mechanics. As 
I learned more, however, I realized that 
what von Terzaghi did was apply science 
to soil mechanics, to give it far more 
predictability than before. And while 
most still regard von Terzaghi as the 
father of soil mechanics, the fact is that 
today’s geotechnical engineering had 
generation after generation of progeni-
tors before him. Consider primitive man, 
for example, living at the random whim 
of an inhospitable Mother Nature. The 
first of these human ancestors ever to 
have manipulated soil and rock to create 
shelter for a family or irrigation for their 
crops could likely have been the original 
geotechnical engineer. As the human 
population grew, so did its needs. And 
where did the process of satisfying those 
needs commonly begin? On or under the 
ground. That’s a good story.

Do you realize that every wonder of 
the ancient world – like the pyramids of 
Egypt or the Colossus of Rhodes – stood 

or still stands because someone 
somehow performed some really good 
geotechnical engineering? That’s a good 
story, too.

And in today’s world, every struc-
ture – every building, every rail line, 
every harbor, every airport – requires 
geotechnical engineering to pass muster. 
In fact, the only manmade structure not 
benefiting from geotechnical engineer-
ing would be the International Space 
Station, were it not for its dependence 
on launching pads. And to design 
those pads, geotechnical engineers, 
alone among all the other technical 
professionals, have to decipher the true 
attributes of natural conditions hidden 
by earth, rock, water, and time. That’s 
another good story.

What about looking forward; what 
about looking at geotechnical engineers’ 
roles in the future? It’s exciting when 
you think about it, especially because 
climate change is already having a pro-
found impact on our planet and is going 
to cause steadily more. True: How much 
the oceans will rise and the speed of the 
increase are still being debated among 
scientists, but even the most conserva-
tive of them are predicting catastrophe 
for coastal areas unless the governments 
involved start taking defensive measures 
now. A quiver of methods is being 
created to permit application of that 
combination of techniques deemed 
best for the area involved, including 
our major cities on the East, West, and 
Gulf Coasts. And who will be principally 
involved in the design of those defensive 
systems? You already know. 

What great stories to tell… and 
they’re your stories. So please don’t say, 

“But I’m just a geotechnical engineer.” 
Get off that But! You should be able to 
say something almost without thinking, 
“I’m a geotechnical engineer and proud 
of it. Let me tell you why.” And the 
enthusiasm you have for telling your 
stories should overcome whatever fear 
you have of public speaking (you can tell 
one person at a time if you have to!) or 
of being regarded as somewhat less than 
professional because you believe your 
profession is so vitally important. Fact: 
If there are professionals who are more 
important than geoprofessionals, I don’t 
know who they are, because not a one 
of them is as significantly responsible 
for the future well-being of mankind as 
a whole.

Do you really want to maximize your 
geoprofession’s importance and value 
to the marketplace? It’s not that hard to 
do. First, believe you are as important as 
you really are. Second, tell your stories 
so people understand why you deserve 
to be recognized. You don’t have to brag; 
just explain. When you do, you’ll gain the 
understanding and respect you need to 
achieve the recognized importance and 
value you crave… or certainly should. 

j JOHN P. BACHNER is the executive vice 

president of the Geoprofessional Business 

Association (GBA), a not-for-profit association 

of firms that provide geotechnical, geologic, 

environmental, construction-materials 

engineering and testing (CoMET), and related 

professional services (en.wikipedia.org/wiki/

Geoprofessions). GBA develops programs, 

services, and materials to help its members 

and their clients confront risk and optimize 

performance. Contact John at john@

geoprofessional.org.

In today’s world, every structure – every 

building, every rail line, every harbor, 

every airport – requires geotechnical 

engineering to pass muster.
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Edward J. Garbin, Jr., PhD, 
PE, D.GE, M.ASCE

Look Who’s a D.GE

Ed Garbin was born in Kingsville, 
TX, and raised in Williamstown, NJ. 
He comes from a family of builders, 
architects, and engineers and has been 
involved with construction for most 
of his life. Before he even knew what 
geotechnical engineering was, he had 
already acquired an extensive back-
ground in residential and commercial 
construction. After briefly studying 
architecture at Temple University 
in Philadelphia, he took a job as a 
lab and field technician for a small 
geotechnical firm. Garbin later moved 
to Tampa, FL to escape the frigid 
northeast winters. There, he attended 
the University of South Florida (USF), 
where he earned his BSCE, MSCE, and 
PhD degrees while also working for a 
foundation load-testing firm.

For several years thereafter, Garbin 
managed the geotechnical and drilling 
departments of a local engineering firm 
and also taught courses at USF as an 
adjunct professor. In 2007, he was hired 
by Hayward Baker, Inc. as the southern 
region’s chief engineer, a position he 
holds today. This region encompasses 
the southeastern U.S., the Caribbean, 
and Central America, although he has 
worked on projects in many other  
locations as well. His specialty is 
ground improvement, particularly for 
very soft soils, sinkhole-prone areas, 
and coastal sites.

Garbin has been married to his lovely 
wife Jessica for just over a year now, and 
they have two rescue dogs they spoil 
incessantly: a retired Greyhound and a 
Chihuahua (a.k.a., “the twins”).

What was your most fun class while in 

school?

This is a tie between calculus, physics, 
and a geology elective I took as an 
undergrad called “The Moon, Planets, 
and Stars.”

What was the most fun project you 

worked on?

The Petroterminales de Panamá 
large-diameter tank project near 
Chiriquí Grande, Panama. Very deep, 
compressible silts overlain by liquefiable 
sands, high seismic loads, large 
structures with stringent settlement 
requirements, and an extremely remote 
site all made for a complex and reward-
ing project.

What is an item you always wanted?

A Harley Davidson — and I got one when 
I finished my doctorate!

What is your favorite song and artist?

I have too many “favorites” to single 
out one in particular. I’m a fan of many 
genres, artists, and songs.

EDWARD J. GARBIN, JR.
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I strive to be the 

best at everything 

I do. To be the 

best, you have to 

surround yourself 

with the best, and 

those distinguished 

professionals who 

have attained the 

D.GE credential are 

some of the most 

respected in the 

field. I am honored 

and humbled to be 

included on this list.

What is your favorite movie or 

television show?

My favorite show is currently The Big 
Bang Theory, though I’m also a die-hard 
Simpson’s fan. My favorite movie is 
Independence Day.

When did you realize that you wanted 

to study civil engineering? What were 

the key factors in your decision to 

become a civil engineer?

I have always loved math, science, and 
construction. It therefore seemed logical 
to become an architectural engineer. 
Upon entering college, I became quickly 
discouraged due to my lack of artistic 
ability as compared to others in my 
classes. So I took a few years off to do 
some soul-searching and eventually 
figured out that the best use of my 
talents would as a civil engineer. It was 
the right choice. Particularly during my 
master’s program… I genuinely enjoyed 
my studies. My career thus far has been 
challenging and rewarding on many 
levels. When you enjoy what you do, you 
never “work” a day in your life.

Do you have a message about  

specialty certification that you’d  

like for professional engineers to  

be aware of? 

As with other professionals (i.e., 
physicians, lawyers, etc.), engineers 
go through intensive schooling and 
training, and continue our education 
throughout our career. Specialty 
certification demonstrates this to our 
clients and to the public, showing that 
we take our responsibility seriously, can 
add tangible value to our projects, and 
are not simply a low-bid commodity.

Why are you certified as a D.GE and 

what made you choose to become a 

Diplomate in the Academy?

I strive to be the best at everything I do. 
To be the best, you have to surround 
yourself with the best, and those 
distinguished professionals who have 
attained the D.GE credential are some 
of the most respected in the field. I am 
honored and humbled to be included 
on this list, and my goal is to continue to 
learn from these exceptional engineers 
and, perhaps in another 20 or 30 years, 
be considered one of the best as well. 
In the meantime, the D.GE credential 
demonstrates to my clients that I take 
my responsibility very seriously, and 
that I will work diligently to add value to 
every project with which I am involved.

How do you feel about the state of 

civil engineering and the profession 

as it is today?

Civil engineers are needed now more 
than ever. Our infrastructure is aged 
and in need of repair and expansion. As 
our population continues to grow, so, 
too, does the need for more residential 
and commercial structures, improved 
water treatment and delivery systems, 
innovations in energy collection and 
storage… the list goes on. So I believe it 
is a perfect time to be in this profession. 
I would, however, like for the members 
of our profession to work better together. 
All too often, I see firms trying to 
underbid each other in order to secure a 
project, devaluing our skills and services 
in the process. Usually this results in 
insufficient resources with which to 
properly execute the project, and it sets 
an unacceptable precedent that will be 
difficult to change.  

www.asce.org/geo
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G-I ORGANIZATIONAL MEMBER NEWS

“We’re Looking Out for You!”
The Geo-Institute Organizational Member Council (OMC) invites your 

organization to join us. Enjoy the numerous benefits that G-I organizational 

membership o°ers, including the following:

• Up to a 50 percent discount on the G-I annual Geo-Congress for one person.

• A 5 percent discount for advertising in GEOSTRATA magazine.

• Forty percent ($400) of your annual G-I OM dues goes directly to fund G-I 

student activities. A portion of that money finances student travel to the annual 

Geo-Congress and the OM/Student Career Fair.

• Each year during the annual Geo-Congress, the OMC hosts an OM Career Fair/

Reception. Two OM members from each OM firm are invited to participate, along 

with 45-50 students carefully chosen by the OMC. 

• Opportunity to publish news about your company, including awards, new sta� 

and promotions, company projects, awards, etc.

• Your company logo posted on the G-I website at http://www.asce.org/

geotechnical-engineering/organizational-members/.

• Your company name listed in Organizational Member News in each issue of 

GEOSTRATA magazine.

• Opportunity to display the G-I logo on your website and on printed materials.

• Opportunity to display a G-I Organizational Member placard at your 

exhibit booth.

• For more information, visit the G-I website at http://www.asce.org/

geotechnical-engineering/organizational-members/ where you can download 

the Organizational Membership application.

1 Jay Beech  

2 Michelle Bolding  

3 John Bischo� 

4 James D. Hussin  

5 Scott Mackiewicz  

6 Stanley Boyle  

7 Kord Wissmann
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Strata Systems, Inc. Wins Milton 
Vargas Award for Innovative Use 
of Geosynthetics
Strata Systems, Inc.’s sister company Geo 

Soluções Ltd., recently won a Milton Vargas 

Award for the article, “StrataSlope,” which 

was published in the November 2013 issue 

of the Brazilian publication Foundations & 

Geotechnical Works.

The award distinguishes works, projects, 

and professionals who stand out throughout 

the year in the segment of geotechnical 

engineering in Brazil. Geo Soluções received 

the award in the Innovation category, which 

recognizes achievement in advancement 

of a job, equipment, technique, or develop-

ment through innovation.

The Milton Vargas Award is granted 

by a body of 45 professors of the chief 

engineering universities in Brazil who assess 

notable projects and individuals in a total 

of nine categories, including: Innovation, 

Environmental, Foundations, Geosynthetics, 

Foundation Work, Infrastructure Work, Work 

for Sustainability, Smart Solution Work, and 

Professional of the Year.

The award was created in 2011 and 

is named for renowned top Brazilian civil 

engineer Milton Vargas, who was a pioneer 

in the field of soil mechanics.

Nicholson Continues Work on 
Transbay Transit Center
While continuing the excavation, 

earthwork, and dewatering project for 

the Transbay Tower in the new Transbay 

Transit Center in San Francisco, Nicholson 

Construction was awarded a contract to 

complete critical foundation elements of 

the new bus ramp for the Center.

The Transbay Transit Center is a $4.5 

billion project involving transportation 

and housing that creates a “Grand Central 

Station of the West.” This new hub will 

connect eight Bay Area counties and the 

state of California through 11 di�erent tran-

sit systems. Nicholson will be constructing 

foundation support for a bridge that will 

be a part of the bus ramp. The contract 

includes the installation of two 5-ft x 20-ft 

load-bearing elements to a depth of 180 ft 

below grade as a foundation support for a 

new bridge pylon.

The overall project is set to be 

completed in 2017. Nicholson’s work 

on the new bus ramp is scheduled to be 

completed during the fall of 2014.



Slope Stability Analysis by the Limit 
Equilibrium Method
Fundamentals and Methods

by Yang H. Huang, Sc.D., P.E.

Huang presents basic principles for the safe design of constructed or 
natural earth slopes. The clear presentation of the principles of slope 
stability analysis ensures that this book will be a frequently consult-
ed reference for practicing engineers. 

List $75 / ASCE Member $56.25
2014 | ASCE Press | 378 pp. 
Soft cover: Stock # 41288 | ISBN 978-0-7844-1288-6 
E-book: Stock # 47800 | ISBN 978-0-7844-7800-4

LEAME Software and User’s Manual
Analyzing Slope Stability by the Limit  
Equilibrium Method

by Yang H. Huang, Sc.D., P.E.

This useful software determines the factors of safety for both two- 
and three-dimensional slopes, and contains features not available 
elsewhere to solve practical problems in slope stability.

List $350 / ASCE Member $262.50
2014 | ASCE Press
Software & PDF Manual: Stock # 47799 | ISBN 978-0-7844-7799-1

The LEAME software can be used on any PC with Windows 95 or 
higher. Multi-user/multisite licenses are available by inquiring at  
ascelibrary@asce.org or calling 1-800-548-2723.

Companion software

Contact ASCE to Order
Web: www.asce.org/publications  |  E-Mail: ascelibrary@asce.org  

Ph 1-800-548-2723 (U.S.) / 1-703-295-6300 (International)

For more information on using these titles in your classroom, contact ascelibrary@asce.org.

ASCE Press publishes books that matter for 
today’s geotechnical engineers.

Text Adoption: 



70 GEOSTRATA JANUARY/FEBRUARY 2015

G-I ORGANIZATIONAL  MEMBER NEWS

GEO-INSTITUTE ORGANIZATIONAL MEMBERS
Visit us at http://www.asce.org/geotechnical-engineering/organizational-members/ 

j   AECOM

j  Agru America, Inc.  

j  AMEC 

j  Ardaman & Associates, Inc.

j  Arup

j  Atlas EPS 

j  Bechtel

j  Bentley Systems   

j   Berkel and Company

Contractors, Inc.

j  CH2M Hill

j  ConeTec, Inc.

j  DBM Contractors, Inc.   

j  Dan Brown and Associates, Inc.

j  D’Appolonia

j  Datgel

j  Densifi cation, Inc.

j  ECS Corporate Services

j  FECON JSC

j  Fudo Construction, Inc.   

j  Fugro Consultants LP

j  GRL Engineers, Inc.    

j  GZA GeoEnvironmental, Inc.

j  Gannett Fleming, Inc.     

j  GeoEngineers, Inc.

j  Geokon, Inc.

j  Geopier Foundation Company  

j  Geo-Solutions, Inc. 

j  GeoStabilization International 

j  Geosyntec Consultants    

j  Geotechnology, Inc.

j  Golder Associates, Inc.     

j  Haley & Aldrich, Inc. 

j  Hayward Baker, Inc.    

j  Insulfoam  

j  Jafec USA, Inc. 

j  Kelchner

j  Kleinfelder, Inc   

j   Langan Engineering &

Environmental Services, Inc.

j  Layne GeoConstruction

j  Loadtest, Inc.    

j  Magnus Pacifi c Corporation

j   Malcolm Drilling Company, 

Inc. 

j  McKinney Drilling Company

j  Menard, Inc.

j  Moretrench       

j  NTH Consultants, Ltd. 

j   Nicholson Construction

Company

j  PB Americas, Inc.    

j   The Reinforced Earth 

Company

j   Rembco Geotechnical

Contractors, Inc.

j  Richard Goettle, Inc.

j  RocScience

j  S&ME, Inc.   

j   Sanborn, Head & Associates, 

Inc.

j  Schnabel Engineering     

j  Schnabel Foundation Company

j  Shannon & Wilson

j   Soil and Materials Engineers, Inc.

j  Stantec

j  Strata Systems, Inc.

j  TenCate Geosynthetics

j  Tensar International

j  Terracon, Inc.   

j  Terra Insurance Company 

j  Tolunay-Wong Engineers, Inc.

j  URS Corporation

j  ZETAS Zemin Teknolojisi A.S. 

j   AECOM

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

Design with community in mind stantec.com
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COREBITS EVERYTHING G-I

Board-Level Chairs Workshop
As part of the G-I’s Fall Board Meeting, 

members of the board-level committees 

were invited to participate in the first 

annual Board-Level Committee Workshop. 

The Board was joined by chairs and repre-

sentatives from the Student Participation 

Committee, the International Activities 

Council, the Continuing Education 

Committee, the Diversity and Inclusion 

Committee, the Technical Coordination 

Council, the Codes and Standards 

Committee, the Awards Committee, 

the Local Involvement  Committee, the 

Organizational Member Council, and the

GEOSTRATA Editorial Board for an after-

noon workshop on October 16, 2014. The 

group discussed the Geo-Institute’s vision 

for the upcoming year, and discussed 

methods to implement the four strategic 

initiatives outlined in the G-I Strategic Plan:   

o The G-I will be a more member-centric 

association. The G-I Board of Governors 

and sta� will connect decision making to 

the needs and wants of the membership 

so that the G-I is more responsive to the 

changing needs of the profession. The 

G-I Board of Governors and sta� will be 

closer to the membership and better 

understand what they need/want and 

how best to serve them. 

o The G-I will be the primary source of 

career development support for geo-

professionals. The G-I will be the go-to 

place for knowledge and career develop-

ment opportunities for geoprofessionals. 

G-I will be the key source for continuing 

education and networking. 

o The G-I will build collaboration among 

groups serving our profession. The 

G-I will lead and facilitate greater coop-

eration between related professional 

associations and other groups to better 

serve the geoprofessional community. 

The G-I will lead the profession on 

Meet the G-I’s New Governors 

The new Governors were o©cially welcomed to the G-I Board at the conclusion of 

the Fall Board Meeting, held October 16-17, 2014, in Reston, Virginia. 

Youssef Hashash, PhD, PE, F.ASCE

University of Illinois, Urbana-Champaign, 

Professor, Urbana, IL

Patrick Fox, PhD, PE, M.ASCE

University of California, San Diego, 

Professor, La Jolla, CA

Beth Gross, PhD, PE, M.ASCE

Geosyntec Consultants, Principal

Austin, TX

K.N. Gunalan, PhD, PE, D.GE, F.ASCE 

AECOM, Vice President, Alternative 

Delivery, Sandy, UT
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important technical and professional 

issues by developing consensus amongst 

stakeholder groups in the geoprofession.  

o The G-I will develop a stronger 

business model. The G-I will develop 

a business model that supports revenue 

growth by involving more of the mem-

bership benefits in G-I (e.g., conference 

attendance, continuing education, 

publications) and by developing alter-

native revenue sources that fit within 

the G-I mission. 

The group discussed the Geo-

Institutes’ four strategic visions outlined 

in the G-I Strategic Plan, and strategic 

initiatives planned for 2015. Outcomes 

of the workshop were committee chair 

understanding and buy-in to the visions 

and initiatives, and development of ideas 

of how committee activities could support 

the initiatives.

If you have questions or comments 

about the Strategic Plan or these 

initiatives, the Board is eager to hear 

them! Please contact the Geo-Institute 

at geo-institute@asce.org and please join 

us for further discussion at the annual G-I 

Business Meeting at IFCEE 2015. 

Call for Abstracts Deadline: 
April 7, 2015
Geotechnical & Structural Engineering 

Congress 2016

February 14-17, 2016

Sheraton Phoenix Downtown Hotel

Phoenix, AZ

The Geo-Institute (G-I) and Structural 

Engineering Institute (SEI) of ASCE are 

coming together in 2016 to host their first 

joint congress. Now is your chance to be 

part of this unique program! 

Abstracts are sought for dynamic 

sessions and presentations about 

geotechnical and structural engineering 

issues such as professional practice, soil 

structure interaction, geotechnical and 

structural elements of foundation and 

retaining wall design, soil behavior and 

performance, and numerous other areas.

Several types of submittals are encour-

aged: single abstracts, full 90-minute 

session proposals (traditional or panel), or 

a NEW interactive poster abstract.

Final papers are optional; submitted 

papers will not be peer-reviewed, but 

will be included in the conference 

proceedings. 

For more information about the event: 

www.geo-structures.org.

Voluntary Contributions
It’s that time of the year again: time to 

renew your G-I/ASCE membership.

As you renew your Geo-Institute 

membership, please consider making 

a voluntary contribution. One hundred 

percent of all contributions goes directly 

to a restricted fund for student activ-

ities. These funds are used to support 

programs for students and younger 

members, such as the GeoChallenge 

events, the Graduate Student Leadership 

Council, and many more. We thank you 

for your generous donation! 

We Did It!
The G-I GeoChannel has attracted its 

1,000th subscriber! 

The G-I’s presence on YouTube was 

re-launched on May 22, 2013, and since 

then, we have been committed to posting 

award-winning lectures, workshop 

insights, Geo-Congress highlights, and 

other videos of interest to the geoprofes-

sional community. By subscribing, you can 

be notified as soon as the G-I posts new 

content on the channel! If you haven’t 

checked out the GeoChannel, visit www.

youtube.com/user/GeoInstituteASCE. 

We’ll post even more content in the 

coming weeks, so stay tuned!

IFCEE 2015 - Registration is Open! 
March 17-21, 2015
JW Marriott Hill Country Resort & Spa
San Antonio, TX 

www.ifcee2015.com

Attendee registration is now open! More than 2,500 attendees are expected to attend 

this premier event, and you should be one of them.  This partnership between the G-I, 

ADSC, DFI, and PDCA o�ers more than 35 hours of education provided by industry leaders 

and educational short courses as well as technical committee meetings, an indoor and 

outdoor exhibition, copious networking time, and so much more. Browse the current list 

of more than 100 exhibitors on the conference’s website.

Outdoor exhibit space and sponsorships are still available, but the indoor exhibit 

space is sold out. For exhibit details and sponsorships, contact Jan Hall at jhall@adsc-

iafd.com or (469) 359-6000.
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ASCE/G-I Co-sponsored 
Online Webinars
Note:  All posted webinars o� er 1.5 

professional development hours (PDHs).

j   LRFD for Geotechnical Engineering 

Features - Two-Part Series 

January 19-26, 2015

11:30 AM - 1:00 PM (ET)

j   Design of Foundations for Equipment 

Support 

January 23, 2015

11:30 AM - 1:00 PM (ET)

j   The Seismic Coe©  cient Method for 

Slope and Retaining Wall Design 

January 28, 2015

11:30 AM - 1:00 PM (ET)

j   Development, Detection, and 

Containment of Elevated Temperatures 

in Landfi lls 

February 2, 2015

12:00 PM - 1:00 PM (ET)

j   LRFD for Geotechnical Engineering 

Features: Shallow Foundations for Soil 

and Rock 

February 9, 2015

11:30 AM - 1:00 PM (ET)

j   LRFD for Geotechnical Engineering 

Features: Design and Construction of 

Driven Pile Foundations 

February 19, 2015

11:30 AM - 1:00 PM (ET)

j   Geosynthetics Used in Unpaved and 

Paved Roads 

February 25, 2015

11:30 AM - 1:00 PM (ET)

j   From Engineering to Entrepreneurship: 

How to Prepare For, Start, and Manage 

Your Own Engineering Firm

February 27, 2015

11:30 AM - 1:00 PM (ET)

j   Constructability-Based LRFD 

for Geotechnical Features Deep 

Foundations: Drilled Shafts

March 2, 2015

11:30 AM – 1:00 PM (ET)

j   Sustainable Geotechnical Construction 

with Recycled Materials

March 4, 2015 

12:00 PM – 1:00 PM (ET)

j   Thermo-Mechanical Behavior of 

Unsaturated Soils 

March 10, 2015

12:00 PM – 1:00 PM (ET)

j   Geosynthetic Reinforced Mechanically 

Stabilized Earth Walls

March 16, 2015 

11:30 AM – 1:00 PM (ET)

For webinar information: www.asce.

org/Continuing-Education/Webinars/

Live-Webinars

ASCE/G-I Seminars
Note:  All posted seminars o� er continu-

ing education units (CEUs).

j   Earthquake-Induced Ground Motions

January 29-30, 2015

Atlanta, GA

j   Seismic Hazard Evaluation and 

Mitigation Using Simple Methods 

January 29-30, 2015

Charleston, SC

j   Risk-Based Seismic Design and 

Evaluation 

February 12-13, 2015

Salt Lake City, UT

j   Instrumentation and Monitoring 

Boot Camp: Planning, Execution, 

and Measurement Uncertainty 

for Structural and Geotechnical 

Construction Projects 

February 26-27, 2015

Chicago metro area, IL

j   Earth-Retaining Structures: Selection, 

Design, Construction, and Inspection 

— Now in an LRFD Design Platform

March 5-6, 2015 

New Orleans, LA

j   Construction Dewatering and 

Groundwater Control — Design and 

Application

March 16-17, 2015 

Orlando, FL

For seminar information: www.asce.org/

Continuing-Education/Seminars/Face-to-

Face-Seminars

On-demand Webinar Packages
Recorded from ASCE’s most popular live 

webinars, these on-demand webinar 

packages are presented by the best 

instructors in engineering. Choose from 

a variety of topics and improve your 

essential skills today. Earn up to 1.8 CEUs. 

Order today. Save up to 50 percent.

www.asce.org

COREBITS CAREER

Internships Now Available
Does an internship position interest you? 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 
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innovation in
geotechnical
instrumentation

SYSTEM INCLUDES:

MEMS Digital Inclinometer probe, cable 
system, reel with battery power, and 

an Ultra-Rugged Field PC that 
functions as a wireless readout, 

analysis, and data storage device. 
Includes all accessories, as shown 

at left. Please contact the RST 
sales team for complete details.

RST Inclinalysis™ Software is a 
powerful companion to the RST Digital 
MEMS Inclinometer System. It allows 

the user to quickly and efficiently 
reduce large volumes of inclinometer 
data into a variety of formats suitable 

for analysis and presentation.

MEMS Digital Inclinometer probe, cable 
system, reel with battery power, and 

RST Inclinalysis™ Software is a 
powerful companion to the RST Digital 
MEMS Inclinometer System. It allows 

http://youtu.be/1nqpiQUzh4o

http://www.linkedin.com/company/rst-instruments-ltd-

TELEPHONE 604 540 1100           FAX   604 540 1005

TOLL FREE 1 800 665 5599 North America only

EMAIL info@rstinstruments.com

WEBSITE www.rstinstruments.com

For measuring any lateral movement 
down in the earth, via inclinometer 
casing, the Digital MEMS 
Inclinometer System from RST 
Instruments Ltd. was the first, and 
is still the best, Digital MEMS 
Inclinometer System available.

Over the last 10 years, RST's 
Inclinometer systems have had the 
shortest overall length available for 
a given base length compared to 
competitive inclinometers. 
Undaunted, we’ve forged ahead 
and improved on our very own 
industry-leading specifications. 
With a new minimum negotiable 
casing radius of 1.93 m, RST's 
Digital MEMS Inclinometer can 
still traverse a smaller radius bend 
than all other inclinometers available 
in the industry.

MIG0251C

RST Instruments Ltd. reserves the right to change specifications without notice.
Microsoft® Office Mobile is a registered trademark of the Microsoft Corporation.
All logos and registered trade marks are the property of their respective owners.

innovation
in MEMS Digital Inclinometer Systems

NEW!
FOR 2014

Interference
Interference at connector 
is visibly inherent in other 
inclinometers (left) while 
RST’s Digital MEMS 
Inclinometer (right) can 
clearly traverse a smaller 
radius bend (1.93 m) than 
all other inclinometers.  

RST’s newly developed 
connector is by far 
the industry leader for 
the least amount of 
connector interference.

RST also provides the 
most robust cable on the 
market with a breaking strength 
of 5.90 kN (1325 lbs.)
Also, our new, non-slip, 
swaged cable marks are 
unmatched in grip strength.

0.5 m wheelbase probes 
shown in 70 mm OD 
inclinometer casing.
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Above, the RST Digital MEMS Inclinometer Probe 
with industry leading system accuracy of ±2 mm 
per 25 m, is shown connected to the cable.

The all new Ultra-Rugged Field PC2 
functions as the data collector which 
provides a high-level user interface, 
"at-the-borehole" data analysis 
and graphical comparison to 
previous data sets. The new 
“zoom-in” feature allows 
you to explore your data 
in more detail and 
Bluetooth® and Wi-Fi® 
connection come 
standard. Microsoft® 
Office Mobile is 
also included.

How the best
just got better.

Other Inclinometers RST Inclinometer

Minimum 
Negotiable 
Casing Radius

Other Inclinometers:

3.12 m
RST Inclinometer:

1.93 m
The compact reel system 
with 50 m cable weighs a 
very manageable 4.7 kg 
and can be easily held 
with one hand. A padded 
carrying case is included.

TILT & INCLINATION

VIEW THIS SYSTEM IN ACTION!
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COREBITS INDUSTRY

Transportation infrastructure is only as 

stable as the ground that supports, covers, 

or surrounds it — its geotechnical assets. 

Monitoring these assets is critical, but the 

immense scale of the task – thousands 

of miles of tunnel, road, and rail – and 

the staggering size of the seemingly 

necessary budget can be daunting.  A new 

project seeks to develop a cost-e�ective, 

comprehensive program to monitor the 

geotechnical assets of transportation 

infrastructure in the U.S. 

The project is led by Thomas 

Oommen, PhD, M.ASCE, assistant profes-

sor of geological and mining engineering 

sciences at Michigan Technological 

University (MTU.)  Oommen and the 

project team have conducted studies in MI, 

NV, and AK to assess various remote-sens-

ing technologies in di�erent conditions 

and situations.  A�ordability is an important 

consideration for the team as well, as they 

consider the economic sustainability of the 

available techniques.

In one technique, the powerful 

software Optical Photogrammetry (OP) 

was used to combine photographs of a 

structure taken from various angles into a 

3-D model.  With the help of OP, the team 

monitored a 10-mile stretch of retaining 

walls on a Detroit-area highway over 

a period of months in varying weather 

conditions.  Using the models, they 

detected significant movement after an 

especially heavy rainstorm.  The wall was 

able to be rebuilt before it failed.

OP can be used on a larger scale – 

even on a regional scale – using satellite 

and overhead imagery, and could someday 

incorporate data from cameras mounted 

on drones, trains, or cars. 

Co-investigators include Colin Brooks, 

senior research scientist at the Michigan 

Tech Research Institute (MTRI); Pasi 

Lautala, M.ASCE, assistant professor of 

civil and environmental engineering; Stan 

Vitton, PE, M.ASCE, associate professor of 

civil and environmental engineering; and 

Keith Cunningham, a research professor 

from the University of Alaska–Fairbanks.  

The research is supported by the U.S. 

Department of Transportation’s O©ce of 

the Assistant Secretary for Research and 

Technology (USDOT/OST-R).

Health Screening for 
Geotechnical Assets

Aerial view of landslide in Oso, WA, March 22, 2014. 
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Jacobs Associates and McMillen 
LLC Announce Intent to Merge
Jacobs Associates, an engineering and 

consulting fi rm based in San Francisco, 

and McMillen LLC, an engineering 

and construction fi rm based in Boise, 

announced in October their intent to 

merge. McMillen Jacobs Associates will 

have a sta�  of 380, working out of 19 

o©  ces across North America, Australia, 

and New Zealand.

Jacobs Associates has focused primar-

ily on detailed design and construction 

engineering in the heavy civil underground 

market since it started doing business in 

1954. McMillen LLC, founded in 2004, is 

an environmental, engineering, and heavy 

civil self-performing construction fi rm 

with close ties to the hydroelectric infra-

structure and water resources industries.  

The merger will allow the two fi rms to 

expand their geographical reach and to 

broaden and strengthen their o� erings to 

their clients.

National Drilling Association 
Presents 2013 Safety Awards 
The National Drilling Association (NDA) 

presented the 2013 NDA Safety Award to 

eight member fi rms at the 2014 National 

Drilling Association Annual Convention, 

held October 9-10 in Mason, OH.   

The winners in the “10,000 – 250,000 

Annual Exposure Hours” category: Earth 

Matters, Inc.; Geo Lab Probing Services, 

Inc.; Pearson Drilling Company; and Terra 

Sonic International, LLC.

In the “250,001 – 500,000 Annual 

Exposure Hours” category: Atlantic Testing 

Laboratories, Limited; Geotechnology, 

Inc.; and Southern Earth Sciences, Inc.

In the “More than 500,000 Annual 

Exposure Hours” category: S&ME, Inc.

NDA o� ers safety materials such as 

tailgate safety tips, a drilling safety guide, 

and safety label kits to any company wish-

ing to improve safety among employees. 

Order information can be found online at 

www.nda4u.com.

The Christchurch Art Gallery, in Christchurch, 

New Zealand, being strengthened with jet grouting.

Leveling an Art Gallery with 
Jet Grouting
Leveling a picture is one thing, but a 

four-story building full of pictures?  The 

Christchurch Art Gallery, in Christchurch, 

New Zealand, faced that challenge after 

the 2010 and 2011 Canterbury earthquakes.  

The four-story building itself su� ered little 

damage, as it had been built to withstand 

earthquakes, but it fell victim to the severe 

liquefaction that marked the 2011 quake.  

The gallery sank unevenly, as much as 

seven inches in some places.

Remediation began in 2013.  The 

ground beneath the building was 

strengthened using jet grouting.  The 

leveling was accomplished using JOG 

integrated computer grouting, raising and 

leveling the building a millimeter at a time 

by injecting grout at 350 locations.

The remediation project was carried out 

by Uretek Ground Engineering (NZ) Ltd, 

a Division of The Mainmark Group.  The 

Gallery is expected to reopen in 2015.
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SAVE THE DATE

The Geo-Institute and Structural Engineering Institute of ASCE are 
coming together to create this first-of-its-kind event combining the best 
of both Institutes’ annual congresses.

Top 5 Reasons to attend this unique conference for the 
geotechnical and structural engineering professions:

1.  Build connections with leaders in both the geotechnical and 
structural professions.

2.  Earn Professional Development Hours (PDHs) from technical 
sessions, seminars, and short courses. 

3.  Interface with students and young professionals. 
4.  Learn about new products and services for the industry in one 

central exhibit hall.
5.  Collaborate for better solutions.

Be part of the technical program: submit an abstract or 
session proposal before April 7, 2015.
The program committee is seeking dynamic, relevant sessions and 
abstracts addressing both geotechnical and structural engineering 
issues; below are some of the topics envisioned:

• Soil Structure Interaction
• Geotechnical and Structural Elements of Foundation and       

Retaining Wall Design
• Soil Behavior and Performance
• Professional Practice
• Traditional Geotechnical and Structural Topics

KEY DATES
No extensions will 
be available

Abstracts and Session 
Proposals due 
April 7, 2015

Notification of acceptance 
to authors 
July 23, 2015

Final Papers* due 
October 12, 2015 

* Final papers are 
optional and won’t be 
peer reviewed, but will be 
included in the conference 
proceedings.

www.geo-structures.org
Questions? Please contact Debbie Smith at dsmith@asce.org or (703) 295-6095

GEOTECHNICAL & STRUCTURAL 
ENGINEERING CONGRESS
Phoenix, Arizona  I  February 14-17, 2016

CONNECT l      COLLABORATE l    BUILD
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IFCEE 2015 Showcase of Exhibitors

3M Corrosion Protection Products 
Indoor Booth #824

6801 River Place Blvd. Bldg. 130-4N
Austin, TX  78726 USA

Phone: 800.722.6721 / Fax: 877.601.1306
Website: www.em.com/corrosion
Email: samattaguile@mmm.com

ADSC 
Indoor Booth #318
ADSC: The International Association of  
Foundation Drilling is a professional trade association 
representing the anchored earth retention, drilled shaft, 
micropile, and other heavy civil construction / design 
industries. Our members include specialty subcontractors, 
manufacturers and suppliers, academicians and design 
engineers in the private and public sectors. The ADSC-
IAFD is served by a national staff and 12 regional 
chapters.
8445 Freeport Parkway, Suite 325 / Irving, TX 75063 USA

Phone: 469.359.6000 / Fax: 469.359.6007
Website: www.adsc-iafd.com
Email: adsc@adsc-iafd.com

AGL Manufacturing Ltd.
Indoor Booth #706 
AGL offers soil & rock anchoring systems 
applicable to soil nailing, rock bolting, and        
micropiles. Our company is ISO9001 certified. Contact us 
for a catalogue of our hollow bars, thread bars, shotcrete 
hose & clamps, DCP accessories, and drill bits.

8378 Prince Edward St.
Vancouver, BC V5X 3R9 Canada

Phone: 604.267.1716 / Fax: 604.267.1719
Website: www.aglmfg.com 

Email: hollowbar@aglmfg.com

American Equipment & Fabrication
Outdoor Booth #4036 / 4037 / 4045 / 4060 
American Equipment & Fabricating Corp. 
(AE&F) is a full-service foundation 
equipment company providing rental,         
company  providing rental, sales, and service of a large 
variety of drilling equipment and pile driving equipment, 
along with detailed engineering design and equipment 
fabrication for the heavy construction industry. AE&F is 
the authorized Soilmec dealer for eastern and central U.S. 
customers.

100 Water Street / East Providence, RI 02914 USA
Phone: 401.438.2626 / Fax: 401.438.0754 
Website: www.american-equipment.com
Email: j.zito@american-equipment.com

American Hose Company 
Indoor Booth #94 
Custom setups to standard replacement hose, our cost 
effective private label is gaining recognition as one of 
the best quality hydraulic hoses in the market. We are 

distributors for the products you know and trust from NRP 
Jones, Dixon Industrial & Quick Coupling, Brenna Ind., 
World Wide Fittings, Fittings Unlimited, ZSI, Anchor Fluid 
Power, Midland Metal, Flex-Tech Hose & Tubing & many 
others.

301 Warehouse Drive / Matthews, NC 28104 USA
Phone: 704.821.8200

Website: www.hydraulichose.com
Email: bwaller@hydraulichose.com

American Piledriving Equipment, Inc. 
Outdoor Booth #5008 / 5014 
APE provides all types of foundation 
equipment, including APE and J&M vibratory
hammers,  hammers, rotary drills & augers,      
wick drain installers, drill rigs, pile rigs, leader systems 
and HD Driver equipment for fast installation of high 
strength piles in all ground conditions.

7032 South 196th St. / Kent, WA 98032 USA
Phone: 800.248.8498 / Fax: 253.872.8710

Website: www.apevibro.com / Email: danc@apevibro.com

Applied Foundations Testing, Inc. 
Indoor Booth #410 
Applied Foundation Testing, Inc. (AFT) is a Specialty 
Geotechnical Testing firm. AFT provide a full range 
of foundation testing and analysis services including 
STATNAMIC®Load Testing, Pile Driving Analyzers (PDA), 
SynchroPile®Post Grouted Drilled Shafts, Static Load 
Testing, Crosshole Sonic Logging, Sonic Integrity Testing, 
Drilled Shaft Inspection and Vibration Monitoring.

4035 J Louis St. / Green Cove Springs, FL 32043 USA
Phone: 904.284.1337 / Fax: 904.284.1339

Website: www.testpile.com 
Email: drobertson@testpile.com

Atlas Copco Mining, Rock Excavation and 
Construction LLC 
Outdoor Booth #7018 / 7022 
Atlas Copco will showcase top-notch           
foundation products along with our equally important 
expertise and support. Whether you want a Hütte drill, 
Symmetrix casing advancement system, down-the-hole 
tools or more, your firm foundation starts with us. And 
we’ll be there for you along the way. 

3700 E. 68th Ave. / Commerce City, CO 80022 USA
Phone: 520.240.4463 / Fax: 520.834.0444

Website: www.atlascopco.us
Email: Michelle.Pettit@us.atlascopco.com

Bauer Foundation Corp. 
Indoor Booth #406 
BAUER Foundation Corp. is the 
U.S. subsidiary of Bauer                
Spezialtiefbau GmbH, one of the leading deep foundation 
companies in the world. BAUER provides Drilled Shafts, 
Drilled Piles, Micropiles, Diaphragm Walls, Secant Walls, 
Soil Mixing, Jet Grouting, Tiebacks, Ground Stabilization, 

It is anticipated that the 2015 International Foundations Congress and Equipment Expo will be the most 
well-attended geo-industry technical conference and trade show ever conducted. IFCEE 2015 is a jointly spon-
sored event, comprised of ADSC: The International Association of Foundation Drilling, the Deep Foundations 
Institute, the Geo-Institute of ASCE, and the Pile Driving Contractors Association.This event builds on previous 
successes brought about by the cooperative efforts of the organizations involved. It will all take place at the world 
class JW Marriott Hill Country Resort and Spa in San Antonio, Texas, March 17-21, 2015. 

Throughout the following pages you will find listings for each company participating in IFCEE 2015. Companies 
exhibiting at this show manufacture and distribute the most technologically advanced products in the marketplace. 
Hundreds of thousands of hours of research, design and testing go into the creation of the products you will see 
displayed at IFCEE 2015. Don’t miss this chance to see the very best that the deep foundations industry has to offer.
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Ground Freezing and Grouting for industrial, power, 
transportation and commercial markets.

13203 Byrd Legg Drive / Odessa, FL 33556  USA
Phone: 727.531.2577 / Fax: 727.530.1571

Website: www.bauerfoundations.com
Email: aneumann@bauerfoundations.com

BAUER Maschinen GmbH 
Outdoor Booth #1026 / 1027 / 1032
The most advanced modular system in rotary 
drilling. BAUER reflects more than 30 years of      
jobsite experience, advancement in design and 
manufacturing methods. BG Rigs range in operating 
weights and torquecapacity to offer the right solution 
for any drilling challenge and are backed by top notch 
customer service.

100 N. FM 3083 East / Conroe, TX 77303 USA
Phone: 713.691.3000 / Fax: 713.691.0089

Website: www.bauerpileco.com 
Email: info@bauerpileco.com

BAUER-Pileco, Inc.
Outdoor Booth #1031 / 1035 / 1038
BAUER-Pileco, Inc. brings over 45 years 
of experience with exceptional service,  
rentals and technical support for a superior fleet of 
products including pile driving equipment, piling tool 
manufacturing, diesel hammers, vibratory hammers, 
hydraulic hammers and lead systems. ”Follow Our Lead To 
A Solid Foundation!”

100 N. FM 3083 East / Conroe, TX 77303 USA
Phone: 713.691.3000 / Fax: 713.691.0089

Website: www.bauerpileco.com
Email: info@bauerpileco.com

Bay Shore Systems, Inc. 
Outdoor Booth #2025 / 2029 / 2030 / 2036 / 2037 / 2041
Since 1978 Bay Shore Systems 
has been a leading innovator in 
foundation drilling equipment.      
Precision engineering and quality manufacturing results in 
drilling equipment that just keeps on working. Year after 
year. Shaft after shaft. Of all the rigs sold since introducing 
the LoDril in 1991, 98.1% are still working today.

14206 N Ohio Street / Rathdrum, ID 83858 USA
Phone: 208.687.3311 / Fax: 208.687.4153

Website: www.bayshoresystems.com
Email: tellis@bayshoresystems.com

Beretta Alfredo S.r.l. 
Outdoor Booth #3025 
Beretta is a leading               
company in the small and medium sized drilling world. 
Over thousands rigs are operating worldwide. Various 
applications used in geotechnical, anchoring, micropiles, 
soil investigations and geothemal.

Via Vignareto, 10 / Besana In Brianza 20842 ITALY
Phone + 39 0362 995380

Website: www.berettaalfredo.it 
Email: international@berettaalfredo.it

Berkel & Company Contractors, Inc. 
Indoor Booth #806 
Berkel & Co., is a design-build geotechnical 
contractor offering Auger Pressure Grouted 
(APG), Displacement (APG-D) and Driven piles;  
Sheeting, Shoring & Underpinning; Secant / Tangent Pile 
Walls;Anchors / Tiebacks; Ground Improvement and 
Liquefaction Mitigation, Pressure Grouting; and Drilled 
Shafts - with full design and installation capability.

2647 S. 142nd Street / Bonner Springs, KS 66012 USA
Phone: 913.422.5125

Website: www.berkelandcompany.com
Email: mnesmith@berkelapg.com

Bermingham Foundation Solutions Limited
Indoor Booth #800 / 802
Bermingham Foundation Solutions 
is a leading manufacturer of diesel        
pile driving hammers, reverse-circulation drills, leads, 
and a wide variety of custom foundation equipment. 
Established in 1897, Bermingham is also Canada’s most 
experienced foundation contractor. Bermingham’s unique 
blend of manufacturing & contracting operations allows for 
the ability to constantly experiment with new equipment.

600 Ferguson Avenue North
Hamilton, ON TL8L 4Z9 Canada

 Phone: 905.528.7924 / Fax: 905.528.6187
Website: www.berminghammer.com

Email: Lmacqueen@berminghammer.com

Bit Brokers International
Indoor #812 
Bit Brokers International has serviced all 
drilling industries for over 25 years. We have 
built a reputation of keeping our clients ahead     

BIT BROKERS

USA

ESTABLISHED
1988

INTERNATIONAL

BITBROKERS.COM
618-435-5811

®

of schedule and under budget by providing the highest 
quality tools at the best possible prices. We supply the 
industry with quality tools such as, Hole Openers, Bolt 
on Cutters, PDC Reamers*, Tricones, Tricone Cutters, 
Hammers & Hammer Bits, PDC Bits, etc..

5568 Logan Rd. / West Frankfort, IL 62896 USA 
Phone: 618.435.5811 / Fax: 618.435.2388

Website: www.bitbrokers.com
Email: chester@bitbrokers.com 

Blaze Equipment 
Outdoor Booth #7007 
Blaze services most popular brands of         
Drill Rig Manufacturers. Our Service Technicianshave 
been trained by some of the Manufacturers themselves. 
Blaze also provides OEM Parts, and after-market sourced 
parts that are up to OEM specifications to save you time 
and money. One of our main specialties is the Kelly Bar 
division; where we sell, repair, rent, and manufacture OEM 
Spec. bars in-house.

5500 Nafex Way Suite 1 / Ft. Worth, TX 7613 USA
Phone: 817.439.4600

Website: www.blaze-equipment.com 
Email: matt@blaze-equip.com

Boulderscape, Inc.
Indoor Booth #818
For over 25 years, Boulderscape       
has installed structural and architectural shotcrete for the 
drilling industry. They have installed more than 12 million 
square feet of wall facing to date, and pride themselves on 
efficient installation and precise finishes. Finishes inlude 
geological, masonry, muralling and class 1 steel trowel.

34249 Camino Capistrano, Ste 216 
Capistrano Beach, CA 92624 USA

Phone: 949.661.5087 / Fax: 949.61.3397
Website: www.boulderscape.com
Email: steve@boulderscape.com

Casagrande USA Inc.
Outdoor Booth #2042 / 2048 / 2054
Casagrande USA is a company owned store 
and supplier of a full line of Foundation Drilling 
Equipment. Providing sales,rentals, parts, service, 
and technical assistance for any project.   

93 Stickles Pond Road / Newton, NJ 07656 USA
Phone: 973.579.1906 / Fax: 973.579.1907

Website:www.casagrande-usa.com
Email:www.casagrande-usa.com
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Center Rock Inc.
Outdoor Booth #3053
Center Rock manufactures and distributes 
a full line of pneumatically operated rock        
drilling tools and accessories including a complete line 
of DTH hammers and bits from 4” to 20” class hammers. 
Larger diameters are drilled with CRI multi hammer LP 
Canister rock drills from 24” to 120”.
118 Schlock Drive, P.O. Box 307 / Berlin, PA 15530 USA

Phone: 814.267.7100 / Fax: 814.267.6382
Website: www.centerrock.com
Email: tconn@centerrock.com 

CETCO
Indoor Booth #524
CETCO offers a complete line of    
bentonite based drilling fluids, polymer based drilling 
fluids such as SHORE PAC®, additives, testing equipment, 
as well as excellent on-site service. Excellent service and 
support is a priority at CETCO!

2870 Forbs Avenue / Hoffman Estates, IL 60192 USA
Phone: 800.527.9948 / Fax: 847.851.1332

Website: www.cetco.com/dpg
Email: drillingproducts@cetco.com

Champion Equipment Co.
Outdoor #4025 
Champion Equipment            
Company (CEC) is a full-service provider of strong, highly 
engineered drilling tools, accessories, and equipment 
solutions for all foundation drilling conditions. CEC 
designs and fabricates its tools for high productivity, 
drilling efficiency, and long service life. Ask us about 
custom-engineered and tailored tools for your machines.

8140 East Rosecrans Ave. / Paramount, CA 90723 USA
Phone: 562.634.8180 / Fax: 562.634.1350
Website: www.champion-equipment.com
Email: vjue@champion-equipment.com

Champion Equipment Sales, LLC
Outdoor Booth #4042 / 4049 / 4059 / 4060
Champion Equipment Sales, 
LLC is the western U.S. and 
Canada agent for specialized 
foundation construction industry equipment including 
Soilmec, Leffer, and TEI Rock Drills.Offices in the U.S. and 
Canada.

701 North Green Valley Parkway, #200
Henderson, NV 89014 USA

Phone: 877.375.5575 / Fax: 866.764.5632
Website: www.championsales.net 

Email: sew@championsales.net

Chance (Hubbell Power Systems)
Indoor Booth #92

210 North Allen / Centralia, MO 65240 USA
Phone: 573.682.552 / Fax: 573.682.8475

Website: www.abchance.com

ChemGrout, Inc.
Outdoor Booth #4013
ChemGrout manufactures the world’s 
largest selection of grouting equipment. 
From high capacity colloidal systems   
to hand grout pumps. Production rates to 75 GPM and 
pressures to 2000 PSI. Their patented pumps are industry 
standards offering reliability and durability along with 
unique disassembly features that simplifies clean up and 
maintenance.

805 E. 31st Street / LaGrange Park, IL 60526 USA
Phone: 708.354.7112 / Fax: 708.354.3881

Website: www.chemgrout.com
Email: info@chemgrout.com

Con-Tech Systems, Ltd.
Outdoor Booth #4009
CTS®: your 
preferred supplier  
of geo-support       
solutions and products in North America, 
includingIschebeck Titan-IBO hollow bar, US Domestic 
hot rolled threadbar, strand anchors. Products used for 
various geotechnical applications such as micropiles, 
anchors, and soil nails. Testing equipment, including 
hydraulic jacks up to 2,200 tons, for rent and sale.

8150 River Road Delta, BC V4G 1B5 Canada
Phone: 604.946.5571 / Fax: 604.946.5548 

Website: www.contechsystems.com 
Email: dan@contechsystems.com 

ConeTec, Inc.
Indoor Booth #704
ConeTec is an international site investigation company 
specializing in designing, building and operating the most 
advanced in-situ testing equipment worldwide including 
a wide range of cone penetration testing (CPT) probes, 
sampling systems, seismic equipment, geophysical tools 
and a fleet of purpose built in-situ testing vehicles, drill 
rigs, and offshore systems.

PO BOX 22082 / Salt Lake City, UT 84122 USA
Phone: 801.973.3801 / Fax: 801.973.3802

Website: www.conetec.com
Email: saltlakecity@conetec.com

Consolidated Pipe & Supply
Indoor Booth #429
Steel Piling Pipe, Fabrication to AWS D1.1 and D1.5, 
Conical Points, Drive Shoes, End Plates, Coal Tar Epoxy 
Coating. Specialty Coatings.

PO Box 2472  / Birmingham, AL 35201 USA
Phone: 205.323.7261 / Fax: 205.251.7838

Website: ww.consolidatedpipe.com
Email: broges@consolidatedpipe.com

ConstructionImages.com
Indoor Booth #814 
Specialized Industrial/Commercial 
HD Photography/HD Film               
Production Services for the Foundation Drilling Industry. 
Assisting companies in showcasing and marketing their 
unique capabilities and specialized expertise in the 
Foundation Drilling Business. 

4350 34th Ave W #110 / Seattle, WA 98199
Phone: 206.402.5803

Website: www.ConstructionImages.com
Email: bill@constructionimages.com

Corpac Steel Products, Corp.
Indoor Booth #530
Corpac is a global supplier and      
trader of pipe and steel products and services, specializing 
in line pipe, standard pipe, OCTG and structural 
products. Corpac is the best source for distributors and 
end-users in immediate need of steel products. Corpac’s 
services include manufacturing, coating, end -threading, 
fabrication, finance and logistics.
20803 Biscayne Blvd., Ste 502 / Aventura, FL 33180 USA

Phone: 305.918.0444 / Fax: 305.918.0570 
Website: www.corpacsteel.com

Email: grace.montealegre@corpacsteel.com

Cox Industries
Indoor Booth #122
Since 1954, Cox Industries has been a leading innovator, 
manufacturer and distributor of treated outdoor wood 
products for the residential, commercial, industrial, marine 
and utility markets. The company produces a variety of 
quality wood products-from decks, fences and pilings to 
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utility poles, docks, retaining walls and other specialty 
items.

PO Box 1124 / Orangeburg, SC 29116 USA
Phone: 803.928.5096 Ext: 1278 / Fax: 803.534.1410

Website: www.coxwood.com 
Email: aedwards@coxwood.com

Crux Subsurface, Inc.
Indoor Booth #424
A geotechnical exploration and 
construction firm providing contract     
drilling and related services to the industry. Crux provides 
innovative technology, access methods, and experienced 
in-house engineering to provide specialty foundation 
design-build for projects featuring difficult access, 
environmental sensitivity, and challenging subsurface 
conditions.

4308 N. Barker Rd.  / Spokane Valley, WA 99027 USA
Phone: 509.892.9409 / Fax: 509.892.9408

Website: www.cruxsub.com / Email: crux@cruxsub.com

Cyntech Canada
Indoor Booth #606
Cyntech’s helical piling systems and pipeline anchoring 
systems have provided innovative and cost effective 
solutions to the energy and construction industries since 
1981. Cyntech has built a solid reputation as an industry 
leader in engineering, design and manufacturing for our 
clients worldwide.

23506 Wrangler Link SE / Calgary, AB T1X 0K3 Canada
Phone: 403.228.1767 / Fax: 403.245.6632

Website: www.cyntech.com 
Email: pfulawka@cyntech.com

CZM Foundation Equipment
Outdoor Booth #3002 / 3008 / 3014
CZM offers a comprehensive line of 
high performance drilling machines and 
foundation equipment, including Kelly Bar, 
CFA and other foundation applications. Our 
highly skilled engineers build the finest       
products made in the  USA, recognized for their 
innovative design, high quality, and superior after-sales 
service. Our customer-oriented philosophy is backed by 
qualified professionals providing services which include 
corrective and preventative maintenance, commissioning, 
parts, tools, accessories, and more.
145 East Industrial Boulevard / Pembroke, GA 31321 USA

Phone: 912.200.7661 / Fax: 912.653.5211
Website: www.czm-us.com

Email: barrett.rahn@czm-us.com

Dataforensics
Indoor Booth #91
Dataforensics is a leader in geotechnical 
and environmental data management          
software. Our software helps geologists, geotechnical 
and environmental engineers accomplish field/office 
work in less time, with greater accuracy and data quality. 
Visit booth #91 to see how pLog, RAPID CPT and pLog 
Enterprise can simplify your data management processes.

6825 Jimmy Carter Blvd. #1210
Norcross, GA 30071 USA

Phone: 678.406.0106 / Fax: 678.367.0870
Website: www.dataforensics.net

Datgel
Indoor Booth #526
Datgel are experts in gINT with 
a 9-year track record for delivering     
gINT Add-in software like the Datgel CPT Tool and high-
quality geotechnical data management solutions. The 
company provides a complete range of services for gINT, 
including expert advice, database and report design, 

training, support, and software development.
Suite 73, Level 4, The Hub, 89-97 Jones Street 

Ultimo NSW Australia
Phone: +61 2 8202 8600 / Fax: +61 2 8079 5855

Website: www.datgel.com / Email: phil.wade@datgel.com

Davey Drill
Outdoor Booth #8002
Davey Drill features a range of drill rigs 
built to solve any and all small to mid-      
diameter drilling requirements. Ranging in size and type 
Davey Drills have proven ability and durability to meet 
and exceed the expectations of every contractor. Built in 
America and trusted around the world.

200 W. Williams St. / Kent, OH 44240 USA
Phone: 330.673.5400 / Fax: 330.673.9178

Website: www.daveykent.com
Email: dmyers@daveykent.com

DBM Contractors, Inc.
Indoor Booth #510
DBM Contractors, Inc., is an industry 
leading design-build contractor in heavy 
civil and specialty geotechnical construction. Our primary 
services and product categories include temporary / 
permanent excavation support, foundation support, 
slope stabilization, and ground improvement. DBM is 
headquartered in Federal Way, WA, with regional offices in 
Portland, OR, and Salt Lake City, UT.

1220 S. 356th St. / Federal Way, WA 98003 USA
Phone: 253.838.1402 / Fax: 253.874.6574

Website: www.dbmcontractors.com
Email: tom.armour@dbmcontractors.com

Decagon Devices, Inc.
Indoor Booth #828 / 830
Decagon Devices manufactures         
instrumentation with applications in soil science, 
hydrology, and geotechnical engineering with focuses on 
measuring water, light and heat in soil-plant-atmosphere 
continuum.

2365 NE Hopkins Court / Pullman, WA 99163 USA
Phone: 509.332.2756 / Fax: 509.332.5158

Website:www.decagon.com / Email: leo@decagon.com

Deep Excavation LLC
Indoor Booth #124
Deep Excavation LLC in involved in the development 
of powerful, user friendly and unique geo engineering 
software products that became highly estimated 
professional tools among thousands of engineers worlwide. 
Software perform both geotechnical and structural design 
for many wall types, slope stability analysis with soil 
nailing and is delivered with all structural and geotechnical 
design codes. 

1122 E. Pike St, #794 / Seattle, WA 98122 USA
Phone: 206.279.3300 / Fax: 206.279.3062

Website: www.deepexcavation.com
Email: deepexcavation@deepexcavation.com 

Deep Foundations Institute
Indoor Booth #322
DFI is an international association of 
contractors, engineers, suppliers, 
academics and owners in the deep               
foundations industry. We bring together professionals for 
networking, education, communication and collaboration. 
Our multi-disciplinary membership helps create a 
consensus voice and common vision for continual 
improvement in the planning, design and construction of 
deep foundations.

326 Lafayette Avenue / Hawthorn, NJ 07506 USA
Phone: 973.423.4030 / Fax: 973.423.4031

Website: www.dfi.org / Email: tengler@dfi.org
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Densification, Inc.
Indoor Booth #114
Densification, Inc., is a nation-wide geotechnical 
contracting firm, specializing in dynamic compaction. 
Founded in 1994, our mission is to provide property 
owners and developers with an attractive construction 
alternative when poor soils or questionable fills are 
encountered. At the same time, we aim to provide 
geotechnical consultants with a personal and practical link 
to project owners. 

40650 Hurley Lane / Paeonian Springs,VA 20129 USA
Phone: 540.882.4404 / Fax: 540.882.4190

Website: www.densification.com
Email: chris@densification.com

Digga North America
Outdoor Booth #8021                            

2325 Industrial Parkway SW / Dyersville, IA 52040 USA
Phone: 563.875.7915

Website: www.diggausa.com / Email: lionels@digga.com

Drill Pipe Inc.
Indoor Booth #136  
Down-Hole Consumables for Civil Construction; Inertia 
Welded Drill Pipe, Large Diameter Drill Pipe, Casing, Bits, 
Subs and Stabilizers.

550 South 3rd Street / Winsted, MN 55395 USA
Phone: 763.592.8670 / Fax: 763.59.8661

Website: www.drillpipeinc.com
Email: tom@drillpipeinc.com

DrillingWorld
Indoor Booth #210 / 212
The Driller’s Toy Store ~ Manufacturer 
of drilling and trenching tools. Augers                 
available for handheld, fencing, utility, foundation, hexcor 
and hollow stem applications. Carbide cutterheads, 
replacement wear parts, extensions, Baroid products, 
Eskridge drill motors and much, much more! Visit our 
booth at 210 & 212.

1458 Mariani Court / Tracy, CA 95376 USA
Phone: 800.331.9988 / Fax: 209.839.9897

Website: www.drillingworld.com 
Email: sales@drillingworld.com

DRILLTOOLS
Outdoor Booth #3005 / 3009 / 3013
A leading manufacturer of all types     
Foundation Drilling Tools ranging from Progressive 
Rock Augers and Drilling Buckets to Conventional 
Earth Excavating and Reaming Tools. CFA Tolls and HEX 
Connectors. API Drill String Connectors. DRILLTOOLS 
own full line brand of Carbide Teeth, Holders, Pilot Points 
and other Wear Prevention Products all manufactured in 
the USA.

4001 Enterprise Street / Kilgore, TX 75662 USA
Phone: 903.986.3745 / Fax: 903.986.3743

Website: www.drilltoolsinc.com
Email: bsteding@drilltoolsinc.com

DYWIDAG Systems International (DSI)
Outdoor Booth #4001
DSI supplies earth retaining/deep                    
foundation support worldwide including; DYWIDAG 
Threadbar, Strand Anchors, Soil Nails, DYWI Drill Hollow 
Bars, Micropiles, Tie Rods, Ductile Iron Pipe Piles. DSI 
also offers; **DYNA Force Load Anchor Monitoring System 
instrumentation used during anchor testing or anchor 
service life. Local Presence - Global Competence. Rely on 
DSI.

320 Marmon Drive / Bolingbrook, IL 60440 USA
Phone: 630.739.1100 / Fax: 630.739.5517

Website: www.dsiamerica.com
Email: www.dsiamerica.com

Edgen Murray
Indoor Booth #126
Edgen Murray is a leading provider   
of specialty steel products and services to select 
industrial markets and the energy sector. We manage 
procurement, value added services and delivery of 
high performance pipe, fittings, flanges, valves, high-yield 
heavy plate, and related components through a global 
distribution platform.
10370 Richmond Ave. Site. 900 / Houston, TX 77042 USA

Phone: 713.947.7979
Website: www.edgenmurray.com

Email: Chad.vogt@edgenmurray.com

Ensoft, Inc.
Indoor Booth #232
Ensoft is a developer of engineering software for the design 
and analysis of deep foundations. The popular programs 
developed and marketed by Ensoft include LPile, Shaft, 
Group, APile, and PYWall. Ensoft software is used by over 
6,500 engineering companies, government agencies, and 
universities in over 100 countries.

3003 West Howard Lane / Austin, TX  78278 USA
Phone: 512.244.6464 / Fax: 512.244.6067

Website: www.ensoftinc.com / Email: sales@ensoftinc.com

Equipment Corporation of America
Outdoor Booth #1001 / 1002 / 1005 / 1008 / 1014 / 1020
ECA is a leading supplier of Foundation 
Construction Equipment in the Eastern 
United States and Eastern Canada. We are   
exclusive distributors for Bauer Drills,            
Klemm Anchor & Micropile Drills, RTG Piling Rigs, Pileco 
Diesel Pile Hammers, HPSI Vibratory Pile Hammers, Word 
International Drill Attachments and Dawson Construction 
Products. We offer Sales, Rentals, Parts, Service in five 
facilities.

PO Box 837 / Aldan, PA 19018 USA
Phone: 610.626.2200 / Fax: 610.626.2245

Website: www.ecanet.com / Email: bdutton@ecanet.com

ESC Steel Inc.
Indoor Booth #529
ESC Steel Inc. is a premier manufacturer and supplier 
offering a wide variety of steel sheet piles, steel pipe 
piles and piling accessories. Although new to the North 
American market, ESC has been supplying steel piling 
across the globe for 30 years.

18 Augusta Pines Dr. / Spring, TX 77389 USA
Phone: 281.205.7261 / Fax: 281.205.7263

Website: www.escsteelinc.com
Email: andy@escsteelinc.com

Expanded Shale, Clay and Slate Institute (ESCSI)
Indoor Booth #138
ESCSI is the international trade 
association for manufacturers of 
rotary kiln-produced expanded                
shale, expanded clay and expanded slate lightweight 
aggregate. ESCSI promotes the extensive use of rotary 
kiln-produced lightweight aggregate in the lightweight 
concrete masonry and structural lightweight concrete 
markets, as well as use in asphalt, geotechnical and other 
applications.

35 E Wacker Drive, Suite 850 / Chicago, IL 60601 USA
Phone: 801.272.7070 / Fax: 312.644.8557

Website: www.escsi.org / Email: info@escsi.org

Favor Steel and Fabrication Co.
Indoor Booth #622
Favor Steel & Fabricating, Inc., is a manufacturer of 
large diameter rolled & welded steelpipe for the heavy 
civil and utility industry. Applications include: jack & 
bore, microtunneling, drilledshafts, pipe piling, & sign 
structures. Products include: Domestic rolled & welded 
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steel casing in 30 - 180” diameters up to 1” thick walls; 
Pipe manufactured to ASTM A252, A 139, or DOT 
specs.

1110 Industrial Blvd. / Bessemer, AL 35022 USA
Phone: 205.426.3288 / Fax: 205.426.3278

Website: www.favorsteel.com
Email: brayburn@aol.com

Federal Highway Administration
Office of Bridges and Structures
Indoor Booth #336 
The Federal Highway Administration 
Administration (FHWA) provides stewardship over the 
construction, maintenance and preservation of the Nation’s 
highways, bridges and tunnels. FHWA also conducts 
research and provides technical assistance to state and 
local agencies in an effort to improve safety, mobility, and 
livability, and to encourage innovation

1200 New Jersey Avenue SEHIBS-20 / E75-328
Washington DC 20003 USA

Phone: 202.366.1554 
Website: www.fhwa.dot.gov / Email: silas.nichols@dot.gov

FES (China) Ltd
Outdoor Booth #3028 / 3034
Chinese-based Supplier specialized in 
Piling rigs and parts. Distributors established  
in WA, PA of USA and ON of Canada with short lead 
time for delivery. Products including high quality 
Chinese-assembled rotary drill rigs, casing rotators, 
casing extractors, pile crushers, etc., and drill rig parts & 
accessories including kelly bars, casing, drilling tools and 
wear teeth interchangeable with European ones.

1-403, No. 71 Wenzhou Road 
Hangzhou 310015 P.R.China

Phone: 86.571.28027060 / Fax: 86.571.28993137
Website: www.fes-cn.com / Email: robinyxmao@fes-cn.com 

Foremost Industries
Outdoor Booth #8008           
Excelling in large diameter construction and industrial 
water well applications, the Foremost DR40 is the largest 
model in the DR line-up and can handle casing up to 
40” (1,000mm). Standard configurations include tracked 
undercarriage or crane carrier with deck engine and an 
on-board air compressor.

1225 64th avenue NE / Calgary, AB, T2E 8P9 Canada
Phone: 403.295.5800 / Fax: 403.295.5810

Website: www.foremost.ca
Email: rick.finney@foremost.ca

Foundation Technologies Inc.
Indoor Booth #620 
Manufacturer and distributor 
of specialty products for          
foundation construction industry. ShaftSpacer®, BarBoot®, 
and Cagecaster® are products for centralizing rebar within 
drilled shafts: UNISPACERTM for single bar reinforcement 
positioning within Auger-cast, mini-piles, and tie-backs: 
Yellow JacketTM friction reduction for piling associated with 
MSE walls. SlickcoatTM friction reduction system.

PO BOX 491718 / Lawrenceville, GA 30049 USA
Phone: 800.773.2368 / Fax: 678.407.4645
Website: www.foundationtechnologies.com
Email: sanford@foundationtechnologies.com

Foundationdrilling.com
Indoor Booth #134    
foundationdrilling.com offers new and used drilling 
equipment for the foundation drilling and earth retention 
industry.

PO Box 2010 / Canyon Lake, TX 78133 USA
Phone: 830.935.3344

Website: www.foundationdrilling.com
Email: rv@foundationdrilling.com

Fudo Construction Inc.
Indoor Booth #504 
Fudo Construction is a geotechnical contractor specializing 
in ground improvement and alternative foundation systems 
utilizing deep soil improvement techniques developed 
by our parent company, Fudo-Tetra Corporation of Tokyo, 
Japan. As the U.S. subsidiary of Fudo-Tetra, we benefit by 
our direct access to the vast resources of one of the world 
leaders in ground improvement

951 Mariners Island Blvd., Suite 300
San Mateo, CA 94404 USA

Phone: 650.350.1120 / Fax: 650.378.1399
Website: www.fudo-const.com 
Email: masaru@fudo-const.com

Gannett Flemming, Inc.
Indoor Booth#506              
Gannett Fleming, an international planning, design, and 
construction management firm, provides clients with 
quality, full service multi-disciplinary engineering services 
and technical innovation. One of only 27 ENR Top 100 
Firms to be ISO 9001:2008 certified, Gannett Fleming has 
more than 60 offices worldwide.

P.O. Box 67100 / Harrisburg, PA 17106-7100 USA
Phone: 717.763.7212 x2371 / Fax: 717.763.8150

Website: www.gannettfleming.com
Email: plewis@gfnet.com

GDS Instruments 
Indoor Booth #93
GDS Instruments designs, develops 
and manufactures materials testing      
machines and software used for the computer-controlled 
testing of soils and rocks. This technology is used to 
evaluate the mechanical properties that are key in 
geotechnical and earthquake engineering design. 
Equipment includes, Static & Dynamic Triaxial, Rock, 
Shear & Consolidation. 

Unit 32 Murrell Green Business Park, 
London Rd. / Hook, Hampshire RG27 9GR UK

Phone: 44 (0) 1256 382450 / Fax: 44 (0) 1256 382451
Website: www.gdsinstruments.com
Email: james@gtdsinstruments.com

GEI Consutlants, Inc.
Indoor Booth #350 / 352
GEI’s multi-disciplined team of engineers 
& scientists deliver integrated geotechnical,       
environmental, water resources & ecological solutions 
to diverse clientele nationwide. Our Experience 
includes foundation & excavation support design, 
ground improvement, non-destructive integrity testing, 
management of risk associated with ground movement, & 
environmental contamination. 

400 Unicorn Park Drive / Woburn, MA 01801 USA
Phone: 781.721.4000 / Fax: 781.721.4076

Website: www.geiconsultants.com
Email: kcohane@geiconsultants.com

Geo-Institute of ASCE
Indoor Booth #302
The Geo-Institute is an organization of 
individual and organizational members,       
and affiliated local Chapters and graduate student 
organizations serving the geoprofession. The membership 
we serve includes engineers, scientists, engineering 
geologists, contractors, and technologists who do work in 
the geotechnical and geoprofessional arenas.

1801 Alexandria Bell Dr. / Reston, VA 20191 USA
Phone: 703.295.6015 / Fax: 703.295.6351

Website: www.asce.org/geotechnical-
engineering/geo-institute/

Email: rschweinfurth@asce.org
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Geo-Instruments, Inc.
Indoor Booth #202
Geo-Instruments specializes in assisting geotechnical and 
structural engineers to monitor movement in structures 
and in the earth. We manufacture and supply sensors and 
systems to measure movement, pressure, vibration and 
other environmental changes in structures, soil, and rock.

24 Celestial Drive / Narragansett, RI 02882 USA
Phone: 800.477.2506 

Website: Geo-Instruments.com
Email: Kenny.campbell@geo-instruments.com

Geo-Solutions Inc.
Indoor Booth #428

1250 Fifth Avenue / New Kensington, PA 15068 USA
Phone: 724.335.7273 / Fax: 724.335.7271

Website: www.geo-solutions.com
Email: ken@geo-solutions.com

Geocomp Corporation/GeoTesting Express
Indoor Booth #96

125 Nagog Park / Acton, MA 01720 USA
Phone: 978.635.0012 / Website: www.geocomp.com

Email: gtt@geotesting.com

Geokon, Inc.
Indoor Booth #624
Geokon, Inc. manufactures a           
full range of high quality geotechnical instrumentation 
suitable for monitoring the safety and stability of a variety 
of civil and mining structures including dams, tunnels, 
foundations, mine openings, piles, etc. Geokon’s sensors 
exhibit excellent long-term stability, accuracy and 
reliability even in the most adverse conditions.

48 Spencer Street / NH 03766 USA
Phone: 603.448.1562 / Fax: 603.448.3216

Website: www.geokon.com / Email: chuck@geokon.com

Geopier Foundation Company
Indoor Booth #100 / 102
Geopier provides efficient and cost-effective Intermediate 
Foundation® solutions for the support of settlement 
sensitive structures. Thousands of structures worldwide are 
currently supported by Geopier technologies – Geopier 
GP3®, Impact® Densipact®, Armorpact®, and SRTTM systems 
– proven experience ensuring high levels of performance 
and reliability.

130 Harbour Place Drive, Suite 280
Davidson, NC  28036 USA

Phone: 704.439.1790 
Website: www.geopier.com / Email: info@geopier.com

Geoprobe Systems
Outdoor Booth #9012
Geoprobe Systems manufactures compact Direct Push, 
Rotary and Sonic drilling machines and equipment for 
Enviromental, Geotechnical, Geothermal and Mining / 
Exploration industries.

1835 Wall St. / Salina, KS 67401 USA
Phone: 785.825.1842 / Fax: 785.825.2097

Website: www.geoprobe.com / Email: omlit@geoprobe.com

GeoRocFor Inc.
Indoor Booth #630
Manufacturer of XS Drill     
System for overburden drilling. GeoRocFor Inc. is a 
privately own company founded in 1985 specializing in 
the manufacture of drilling equipment and demolition 
tools. Thanks to our state of the art installations and 
dedicated staff, GeoRocFor is able to respond rapidly toa ll 
requests. Our team of engineers is available to work with 
clients on any custom work needed.

165 Joseph-Robertson 
Sherbrooke, QC J17 2W7 Canada

Phone: 819.569.4207 / Fax: 819.563.6883
Website: www.georocfor.com / Email: info@georocfor.ca

Giken America Corporation
Outdoor Booth #3041 / 3045
Giken’s minimal noise and vibratoin-free silent piling 
technologies have been increasingly recognized 
throughout Europe, Southeast Asia, and North 
America. Innovative construction methods, a diversified 
line of equipment compatible with such methods, and 
proven results with our efficient construction work are just 
a part of our active daily grind to leave our mark in the 
world of foundations.

5770 Hoffer Ave. #101 / Orlando, FL 32822 USA
Phone: 407.380.3232 / Fax: 407.380.9411

Website: www.gikenamerica.com
Email: skambe@gikenamerica.com

Gilbert
Outdoor Booth #3049
Actively serving the forestry, samwilling 
and grooming industries for over 30 years, 
Gilbert Products is proud to introduce the  
new GRIZZLYMultiGripTM* vibro: The Future of side 
grip. Intended for pile driving operations, the GRIZZLY 
MultiGripTM* vibro is an excavator-mounted attachment 
equipped with one unique side clamping jaw for easy and 
fast handling,driving and extracting any variety of piles.

1840 boul. Marcotte
Roberval, QC G8H 2P2 Canada

Phone: 418.275.5041 / Fax: 418.275.2624
Website: www.gilbert-tech.com

Email: alex.gravel@gilbert-tech.com

Givens International Drilling Supplies, Inc.
Indoor Booth #500 
Givens International is a one-stop drilling supply company 
offering various brands of DTH hammers and many 
types of drill bits. Givens offers micro-pile casing, casing 
crowns, under-reaming systems, swivels, drill steel, 
stabilizers, core barrels, and Baroid polymers and drilling 
mud. Givens is a certified Woman Owned Small Business.

8288 Pritchett Crooks Road / Corydon, KY 42406 USA
Phone: 270.533.6378 / Fax: 270.533.6379

Website: www. givensinternational.com
Email: laurie@givensinternational.com

GRL Engineers, Inc.
Indoor Booth #626
GRL Engineers, Inc. specializes in 
testing and analysis of deep foundations, 

including: Wave Equation Analysis, Dynamic Load Testing, 
Dynamic Pile Monitoring, Thermal Integrity Profiling, 
Cross Hole Sonic Logging, Pulse Echo Integrity Testing, 
Evaluation of Existing Foundations, Hammer Performance 
Analysis of Driving, Becker Drill and SPT Hammers. 
Offices nationwide.

30725 Aurora Road / Cleveland, OH 44139 USA
Phone: 216.831.6131 / Fax: 216.831.0916

Website: www.GRLengineers.com
Email: info@GRLengineers.com

Hammer & Steel, Inc.
Outdoor Booth #2002 / 2008
Hammer & Steel provides economical 
solutions to deep foundation contractors 
across North America. We are the 
authorized dealer for the ABI Mobilram         
& GeoDrill, DELMAG hydraulic drill rigs, COMACCHIO 
earth retention & micropile drilling machines, Scheltzke 
mixers and SoilTek drill rigs. Our capabilities include 
service, sales, rental and parts from St. Louis, CA, NJ, 
Houston and Jacksonville.
11916 Missouri Bottom Rd. / Hazelwood, MO 63042 USA

Phone: 314.895.4600 / Fax: 314 895.4070
Website: www.hammersteel.com

Email: mcolvin@hammersteel.com
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Hans Leffer GmbH
Outdoor Booth #4021        
Leffer designs and manufactures specialized 
equipment for foundation construction, including 
casing oscillators and rotators, grabs, and other tools.

Come see our 1.5-m hydraulic casing rotator for secant 
pile wall construction. The casing rotator provides the 
ultimate control of torque, push-down, and lifting forces, 
and verticality control with 360-degree capability.
8140 East Rosecrans Avenue / Paramount, CA 90723 USA

Phone: 562.634.8180 / Fax: 562.634.1350
Website: www.championsales.net / leffer.html

Email: vjue@championsales.net

Hennessy International
Outdoor Booth #5019 / 5020 / 5023 / 5027 / 5031
Hennessy International distributes
drill rigs, tooling and supplies, 
with focus on supplying                 
foundation,tieback, earth retention, caisson, and jet 
grouting contractors. They offer a highly-specialized 
yet complete section of new and used equipment, 
complimented by a rental fleet with locations in CA and 
WA. Drill tooling and accessories available as well.

1623 Mission Drive Unit 14 / Solvang, CA 93463 USA
Phone: 805.693.8880 / Fax: 805.693.8870
Website: www.hennessyinternational.com
Email: dane@hennessyinternational.com

Hercules Machinery Corp.
Outdoor Booth #8014 / 8020
You’ll never look at your current 
foundation drilling equipment the same way again. HMC 
has partnered with the preeminent drill designer in the 
world and owner of HPM, Giuseppe Cartechini, to bring 
the most robust, highest quality foundation drills in the 
world to North America assembled on Caterpillar bases 
using high strength materials.

5025 New Haven Ave. / Ft. Wayne, IN 46803  USA
Phone: 800.348.1890 / Fax: 260.422.2040

Website: www.hmc-us.com / Email: tdame@hmc-us.com

Hong Xiang Technologies
Indoor Booth #614
Hong Xiang Technologies      
has been a leader in design, manufacturing and selling 
of all types of quality interlocking and friction kelly bars 
for the foundation rotary drilling rigs available on the 
market over 14 years. We have advance automatic welding 
equipment and many years experienced steel material 
experts, designers and welders in which makes our 
products highly tailored to your needs.

RM1606, Building JinYanLong, HuiLongGuan
ChangPing District / Beijing CHINA

Phone: 8610 64812760 / Fax: 8610 64892389
Website: www.drillpipe.cn

Email: ryli2011@gmail.com; ryongli@vip.sina.com

HUESKER
Indoor Booth #528
HUESKER manufactures eco-     
friendly geosynthetics known for their long term design 
strength and durability. HUESKER offers the most complete 
product line of geogrids, geocomposites and geotextiles 
that deliver cost effective geotechnical engineering 
solutions.

P.O. Box 411529 / Charlotte, NC 28241  USA
Phone:704.588.5500 / Fax: 704.588.5988

Website: www.HUESKER.com
Email: marketing@hueskerinc.com

Humboldt Mfg Co.
Indoor Booth #628
Humboldt Mfg Co is a US 
manufacturer of construction             HUMBOLDT

Testing Equipment for Construction Materials

materials testing equipment with a range of geotechnical 
testing products for field and laboratory use. Products 
include the EDG*, NDGand Geogauge for field use and 
triaxial, direct shear and consolidation for laboratory 
testing, all supported by the latest Humboldt software 
reporting packages.

875 Tollgate Road / Elgin, IL 60123 USA
Phone: 708.468.6300 / Fax: 708.456.0137

Website: www.humboldtmfg.com
Email: jmlamond@humboldtmfg.com

Hydro-Ram
Outdoor Booth #9016 / 9020 

206 Cummings Road / Broussard, LA 70518  USA
Phone: 337.837.9224 / Fax: 337.837.9958

Website: www.hydro-ram.com / Email: jp.brakman@hydro-ram.com

International Construction Equipment, Inc. (ICE)
Outdoor Booth #9000 / 9001 / 9004 / 9007 / 9013
As the World’s One-Stop Foundation 
Shop, ICE is the leading USA 
manufacturer and international 
distributor of vibratory drivers and 
extractors, diesel hammers, hydraulic              
hammers, excavator-mounted rotary             
heads and hammers, large and small-bore drill tooling 
(including EDME Kelly Bars & BETEK), limited access drills, 
Comacchio Drills and other deep foundation equipment. 

301 Warehouse Drive / Matthews, NC 28104 USA
Phone: 704.821.8200

Website: www.iceusa.com
Email: pcunningham@iceusa.com

Independence Tube
Indoor Booth #118
Since 1972, Independence Tube Corporation has been 
dedicated to delivering steel tubing of the highest value 
to our customers through continual improvement of our 
products, service, processes and quality system. Visit out 
website at www.independencetube.com or call us to see 
how we can help you.

6226 W. 74th St. / Chicago, IL 60638 USA
Phone: 708.496.0380 / Fax: 708.563.1950

Website: www.independencetube.com
Email: joshea@independencetube.com

International Drilling Equipment
Outdoor Booth #2045 / 2049
IDE is the premier supplier & servicer of 
Geotechnical & Foundation equipment 
in the Eastern United States and Canada.       
IDE is proud to represent the leading geotechnical and 
foundation equipment manufacturers in the world, 
including Casagrande, Metax, and PTC, offering a wide 
variety of tools and products to help with most any 
application. 

645 Angus St. / Rural Hall, NC 27045 USA
Phone: 877.207.6062 / Fax: 866.710.3842

Website: www.idedrills.com
ITASCA
Indoor Booth #334
Itasca is a global, employee-owned, engineering 
consulting and software firm, working primarily with 
the geomechanics, hydrogeological and microseismics 
communities. We solve problems in many industries 
including mining, civil engineering, oil & gas, 
manufacturing and power generation.
111 Third Ave S, Suite 450 / Minneapolis, MN 55401 USA

Phone: 612.371.4711 / Fax: 612.371.4717
Website: www.itascainternational.com

Email: dwatkins@itascacg.com

JD Fields & Company Inc.
Indoor Booth #8017
JD Fields is a full service international supplier of API line 
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pipe and geostructural piling products to North & South 
America, Canada, Mexico, and the Caribbean. With 
exclusive material partnerships, they carry over 200,000 
tons of steel pipe and piling to meet the service demands 
of their engineering and contracting partners.

55 Waugh Dr. / Houston, TX 77007 USA
Phone: 281.558.7199

Website: jdfields.com / Email: da@jdfields.com

Jean Lutz North America
Indoor Booth #502
In 2015 JEAN LUTZ will          
celebrate 40 years of designing and manufacturing high 
quality instrumentation for Special Foundations. Along 
with our successful DIALOG, we will be presenting our 
latest products, the DEFI* a efficient compact device and 
CINTAC 15*, entirely designed for grout injection with a 
beautiful but robust 15” touch screen.
4370 Boardman-Canfield Road / Canfield, OH 44406 USA

Phone: 330.702.1476 / Fax: 330.702.1486
Website: www.jeanlutzna.com 
Email: michel@jeanlutzna.com

Jeffrey Machine, Inc.
Outdoor Booth #4018
Foundation & Utility Construction Drilling 
Tools. Rock Drilling Augers, Earth Augers, 
C.F.A. Tools, Rock Core Barrels, Drilling/          
Clean-out Buckets, Custom Tools, Sectional Flighting, Hard 
Surface Protection and Replacement Wear Products, Teeth 
and Bits, Anchoring Tools.

3841 Industrial Drive / Birmingham, AL 35217 USA
Phone: 205.841.8600 / Fax: 205-841-2009

Website: www.jeffreymachine.com
Email: tphifer@jeffreymachine.com

Jennmar Corporation
Indoor Booth #340
Jennmar Civil provides support 
elements for the tunneling and 
geotechnical industry, such as                   
steel sets, lattice girders, liner plate, rock bolts, Grade 75 
threadbar ranging from #6 to #28 and 150 KSI threadbar 
ranging from 1 to 3 inches. Threadbar products can be 
epoxy coated or galvanized for corrosion protection.

258 Kappa Drive / Pittsburgh, PA 15238 USA
Phone: 412.963.9071 / Fax: 412.963.8812

Website: www.jennmar.com / Email: tavery@jennmar.com

Jimco - Home of the John Henry Rock Drill
Outdoor Booth #9037
John Henry Rock Drill Model JH20 with Single Rod 
Changer for Soil Nail & Anchor Applications. John Henry 
drills vertically, horizontally or virtually at any angle. 
Combined with the excavator’s 360 degree swing, the 
working range is without equal.

95 Edens Fork Road / Charleston, WV 25312 USA
Phone: 307.984.0071

Website: www.johnhenryrockdrill.com 
Email: johnhenryrockdrill@gmail.com

Jinnings Equipment LLC
Outdoor Booth #3064
All forms of Deep Foundation Equipment 

11515 Richard Road / Churubusco, IN 46723 USA
Phone: 260.447.4343 / Fax: 260.447.4363

Website: www.jinnings.com / Email: Scott@jinnings.com

Junttan Oy
Outdoor Booth #9019
Junttan specializes in the design, manu-
facture and marketing of hydraulic piling 
equipment. For nearly 40 years Junttan has 
actively developed new products and taken
the entire industry forward. Our product range comprises 

pile driving rigs, multipurpose piling and drilling rigs as 
well as hydraulic impact hammers and power packs. 

Matkuksentie 7 / Kuopio 70800 Finland
Phone: +35 820195221 / Fax: +35 8172874411

Website:www.junttan.com / Email: junttan@junttan.com

KB International
Outdoor Booth #9008
KB International is a leader in the development 
of polymer slurries and stabilization systems   
for the construction of deep foundations, such as drilled 
shafts, bored piles, diaphragm walls, tie-backs, jet grouting 
and tunnels. KB products have been utilized throughout 
North and South America, Asia, Europe, Africa, and the 
Middle East.

735 Broad Street / Chattanooga, TN 37402 USA
Phone: 423.266.6963

Website: www.kbtech.com / Email: mwalters@kbtech.com

Keller North America
Indoor Booth #712 / 714 / 716
Keller North America provides 
Design-Build solutions for Grouting,    
Ground Improvement, Structural Support, EarthRetention, 
and Drilling. Our family of companies exhibiting at IFCEE 
consists of Hayward Baker, Case Foundation Company,and 
McKinney Drilling Company.
7550 Teague Road, Suite 300 / Hanover, MD 21076  USA

Phone: 410.551.8200 / Fax: 410.799.3786
Website: www.haywardbaker.com

Email: jdhussin@haywardbaker.com

Kelly Tractor Company
Outdoor Booth #2001 / 2005
IMT drill rigs are assembled 
using proven Caterpillar 
components which provide 
industry leading torque,       
performance and dependability. IMT’s flexible 
configuration and ease of conversion sets the standard for 
LCA and CFA applications. Kelly Tractor has the world’s 
largest drill rig fleet available for purchase, rent or rental 
with purchase option.

5460 Okeechobee Boulevard
West Palm Beach, FL 33417 USA

Phone: 561.683.2015 x 170 / Fax: 561.681.7831
Website: kellytractor.com / foundation-group

Email: bruce_budd@kellytractor.com

Kemaico USA Corporation
Indoor Booth #612
Kemaico is a fast growing manufacturer of high quality 
drilling tools including hollow core bar anchors, drill bits 
and related accessories. We also have a DTH hammer line 
and casing system line for various geo-technical projects. 
We maintain consistent quality and support for our 
customers.

300 Knightsbridge Pkwy, Ste. 113 
Lincolnshire, IL 60069 USA

Phone: 847. 913.6878 / Fax: 847.913.6879
Website: www.kemaico.com / Email: MichaelK@kemaico.us

Kennametal, Inc.
Indoor Booth #412
Kennametal delivers productivity to customers seeking 
peak performance in demanding enviroments by providing 
innovative custom and standard wear-resistant solutions.
This proven productivity is enabled through our advanced 
materials and application knowledge.New products: 
DSDR & DSDR X Series; FD X Series’ KF Series 

1600 Technology Way / Latrobe, PA 15650 USA
Phone: 724.787.3227 / Fax: 724.539.5079

Website:www.kennametal.com
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Kiewit Foundations Group
Indoor Booth #218                 

302 S. 36th St. Ste 400
Omaha, NE 68131 USA

Phone: 402.346.8535 / Fax: 402.346.8610
Website: www.kiewit.com

Email: matt.michler@kiewit.com

KLEMM Bohrtechnik GmbH
Outdoor Booth #1039 / 1043 / 1044
KLEMM develops and manufactures    
hydraulic drill rigs and drilling 
accessories for all types of drilling       
jobs in special foundation. Numerous patents are proof 
of the highly developed innovative drive and technical 
competence. KLEMM rigs carry out all types of drilling 
jobs for anchoring, micro piles, injections, ground 
investigation, and more.

100 N. FM 3083 East / Conroe, TX 77303 USA
Phone: 713.691.3000 / Fax: 713.691.0089

Website: www.bauerpileco.com 
Email: info@bauerpileco.com

L.B. Foster Company
Indoor Booth #816
L.B. Foster Construction Products is a supplier of sheet 
piling, pipe piling, H-beams and piling accessories to the 
construction industry for over 80 years. The Company’s 
full line of piling and accessories are available for sale 
for construction projects throughout North and South 
America, Central America and the Caribbean.

130 Satellite Boulevard NE Ste A
Suwanee, GA 30024 USA

Phone: 678.926.5217 / Fax: 678.926.5244
Website: www.lbfoster.com / Email: pwright@lbfoster.com

Lester Communications - 
Piling Canada Magazine
Indoor Booth #720                          

701 Henry Avenue 
Winnipeg, Manitoba R3E 1T9 Canada

Phone: 888.953.2189 / Fax: 877.565.8557
Website: www.pileingcanada.ca

Liebherr Nenzing Crane Co.
Outdoor Booth #5034 / 5040 / 5046
The LB 28-320 is 
powered by a 530-HP        
Tier-4i Liebherr diesel engine. The machine is designed 
for drilling diameters to 7.5ft standard, 12ft with the short 
leader foot, and drilling depths to 230ft. *The new BAT-
320 rotary drive features automatic torque adjustment, 
continuous speed regulation and a maximum torque of 
236,000 lbs.

7075 Bennington Street / Houston, TX 77028 USA
Phone: 713.636.4050 / Fax: 713.636.4051

Website: www.liebherr.com
Email: gordana.marquez@liebherr.com

Link-Belt Construction Equipment Company
Outdoor Booth #2014
Link-Belt Construction Equipment Company is a leader in 
the design & manufacture of telescopic boom and lattice 
boom cranes. Highly successful for 140 year, Link-Belt 
offers a strong distributor network for crane owners in the 
construction industry worldwide.

2651 Palumbo Dr. / Lexington, KY 40509 USA
Phone: 859.264.6401 / Fax: 859.264.6156

Website: www.linkbelt.com / Email: rhavlicek@linkbelt.com

LOADTEST
Indoor Booth #224
Loadtest, world leader in                    
deep foundation risk Management: establishing 

confidence, reliability, efficiency, economy through 
managing foundation risk by applying state-of-the-art 
deep foundation analysis, quality control and testing with 
SoniCaliper confirmed excavation quality, Osterberg Cell 
design calibration, and RIM-Cell Reliability Improvement 
Method production foundation verification. 

2631 NW 41st Street, D-1 / Gainesville, FL 32606 USA
Phone: 850.260.5528 / 352.378.3717 / Fax: 352.378.3934

Website: www.loadtest.com
Email: bubbaknight@loadtest.com

Lodge Lumber Company, Inc.
Indoor Booth #608
Lodge Lumber Company is a wholesale distributor of 
forestry products that caters to the deep foundation client 
with the manufacturing, packaging and job-site delivery 
of pile cushions. We maintain one of the largest pine, 
hardwood and plywood inventories in the country. We 
can ship one pallet or multiple truckloads of cushions and 
top-load any other forestry items to meet your construction 
needs.

5001 Oates Road / Houston, TX 77013 USA
Phone: 800.856.6679 / Fax: 713.672.5135

Website: www.lodgelumber.com
Email: daren@lodgelumber.com

Maccaferri, Inc.
Outdoor Booth #9024
Maccaferri has locations in over 100 countries around the 
world. Traditionally, Maccaferri was known their double 
twist wire mesh products, like Gabions but has expanded 
its product range to include Erosion Control, Retaining 
Walls, Reinforced Soil Slopes, Roads & Pavement, Rockfall 
Mitigation, Marine & Coastal Protection and Mining 
Solutions.

10303 Governor Lane Boulevard
Williamsport, MD 21795 USA

Phone: 800.638.7444 / Fax: 301.223.4590
Website: www.maccaferri-usa.com 

Email: info@maccaferri-usa.com

Magnum Piering, Inc.
Indoor Booth #230 
Magnum Helical Piles: Deep Foundation Piles, Concrete-
Less Foundations for Light Construction, Concrete Slab 
Lifting & Stabilization, Temporary & Permanent Shoring, 
Underpinning Commercial & Residential Structures, 
Tiebacks & Wall Anchors, Earth Anchors, Temporary & 
Reusable Tilt-Up Wall Anchors, Boardwalks & Pedestrian 
Bridges, Sea Walls & Bulkheads, Pipeline & Utility Tie 
Downs, Oil & Gas. 

6082 Schumacher Park Drive / West Chester, OH 45069  
USA

Phone: 800.822.7437 / Fax: 513.777.5374
Website: www.magnumpiering.com / 
Email: bjdwyer@magnumpiering.com

Mait USA Corporation
Outdoor Booth #3052 / 3058         
MAIT USA supplies MAIT Foundation        
Drilling Machinery and provides first class technical 
assistance and after-sales service. MAIT manufactures 
the most complete line of drilling rigs for specialized 
applications for Drilled Shafts, CFA, Lowheadroom, 
Limited Access, Diaphragm Walls, Hydraulic Hammers, 
Cranes, Casing Oscillators, & Drilling Tools and Segmental 
Casing.
2405a S Houston Ave, Suite 101 / Humble, TX 77396 USA

Phone: 281.913.7773 / Fax: 281.913.7774
Website: WWW.MAITUSA.COM 
Email: INFO@MAITUSA.COM
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Malcolm Drilling Company Inc.
Indoor Booth #520 / 522
Malcolm has for 5 decades 
been an innovator and          
leader in the deep foundation industry. Our services 
include deep foundations, retention systems and various 
ground improvement techniques. Our experience 
facilitates a Design/Build approach and allows for timely 
collaboration with owners and contractors. We provide 
these services nationwide through our regional offices.

92 Natoma St. / San Francisco, CA 94545 USA
Phone: 415.901.4400 

Website: www.malcolmdrilling.com
Email: pfaust@malcolmdrilling.com

Matrix Construction Products
Indoor Booth #216
Matrix Construction Products, provides high quality 
polymer and Bentonite products and additives to the 
Construction Drilling Industries. Our mission today is 
the same as it was in the beginning to provide quality 
slurry products backed by competent technical support 
to improve the efficiency of the drilling and excavation 
processes in the Foundation drilling industry.

3075 Book Road, Ste. 103 / Naperville, IL 60567 USA
Phone: 630.791.0893 / Fax: 630.791.345

Website: www.matrixcp.com
Email: john.berry@matrixcp.com

Mayland Metallic Materials Ltd.
Indoor Booth #610
Self-drilling anchor combines 
drilling, grouting and anchoring 
into a one-step procedure,              
assuring maximum rock strengthening under complex and 
diverse strata with high reliability, efficiency and simplicity. 
Mayland’s T anchors utilize a trapezoidal thread pattern 
for stronger clutch against grout and rocks. Their Type R 
anchors utilize a wave like thread to increase anchor’s 
retention strength.

174 Bantry Ave. / Richland Hill, ON L4B 4T6 Canada
Phone: 645.309.0122 

Website: www.maylandmetallics.ca
Email: info@maylandmetallics.ca

Measurand Inc
Indoor Booth #234
Measurand Inc., is a leader in shape-sensing Technology. 
Our ShapeAccelArray (SAA), is an inclinometer-type 
instrument used for monitoring & measuring deformation 
in a variety of Geotechnical or Civil Engineering 
applications. SAA can be used for vertical, horizontal, and 
convergence monitoring applications.

2111 Hanwell Rd. / Fredericton, NB E3C 1M7 Canada
Phone: 506.462.9119 / Fax: 506.462.9095

Website: www.measurandgeotechnical.com
Email: melissa@measurand.com

Michels Foundations
Outdoor Booth #8001
Michels Foundations is a knowledgeable, 
reliable leader in the design and construct- 
ion of foundations, civil work and earth      
retention. Whether your project requires extreme rock 
drilling, large-diameter caissons, depths beyond 175 feet 
or low-clearance drilling, Michels will execute the best, 
most cost-effective solution.

PO Box 128 / Brownsville, WI 53006 USA
Phone: 920.583.3132 

Website: www.michels.us / Email: jclaeys@michels.us

Mincon, Inc.
Outdoor Booth #2020
Mincon is a manufacturer of world class ”Down the 
Hole” (DTH) hammers and drill bits for use in founda-
tion drilling. Mincon DTH hammers are an excellent 
tool for Micropiles using under reamers or concentric 
casing systems. Contact Mincon to find out why we have 
become “The Driller’s Choice Worldwide”.

PO Box 13886 / Roanoke, VA 24038 USA
Phone: 540.344.9939 / Fax: 540.344.9942

Website: www.mincon.com
Email: frankpurcell@mincon.com

Mitsubishi Materials U.S.A. Corp.
Indoor Booth #112
Mitsubishi Materials Engineers and 
Manufactures superior quality Rock  
Drilling & Casing Advancement Tools for the drilling 
industry no matter where you are in the world. Stop by 
and see us at Booth 112. 

11250 Slater Ave. / Fountain Valley, CA 92708 USA
Phone: 704.838.8175 / Fax: 704.838.8177

Website:www.mmus.com
Email: mmusclt@mmus.com

Moretrench
Indoor Booth #836
Moretrench specializes     
in design/build solutions for challenging construction 
requirements and subsurface conditions. Our earth 
retention/excavation support, underpinning and deep 
foundation options include soil nailing, drilled shafts, 
micropiles, augercast piles, anchored beam and lagging 
walls and secant piles. Offices are located in NJ, NY, FL, 
PA, MA, & Washington, D.C.

100 Stickle Ave / Rockaway, NJ 07866 USA
Phone: 973.627.2100 / Fax: 973.627.3950

Website: www.moretrench.com
Email: Ttuozzolo@mtac.com

National Commission for the Certification of Crane 
Operators
Indoor Booth #95

2750 Prosperity Ave. Suite 505 / FairFax, VA 22031 USA
Phone: 703.560.2391 / Fax: 703.560.2392

Website: www.nccco.org

National Driller 
Indoor Booth #200                          

PO Box 6167 / Marianna, FL 32447 USA
Phone: 850.482.6310 / Fax: 850.482.4818

Website: NationalDriller.com 
Email: Laramored@bnpmedia.com

NUMA
Outdoor Booth #3033
Manufacturer of Down-the-
hole Hammers, Drill Bits,          
Superjaws, Overburdgen Systems, Accessories and Numa 
Enviro Lube.

646 Thompson Rd. / Thompson, CT 06277 USA
Phone: 860.923.9551 / Fax: 860.923.2617 

Website: www.numahammers.com
Email: wendy.bouchy@numahammers.com

OBERMANN GmbH
Outdoor Booth #3029
Since 1974 OBERMANN is     
manufacturer of dosing systems for building material. Our 
range of products includes grout pumps, high-pressure 
pumps, mixers, and mixing plants, monitoring systems 
as well as drilling and suitable grouting equipment. 
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Furthermore, we are focussed in special purpose 
designing for the civil engineering.

Schlangenaecker 6 / Brensbach64395 GERMANY
Phone: +49.6161.93000 / Fax: +49.6161.930050

Website: www.obermann.com
Email: info@obermann.com

OCI Division / Global Drilling Suppliers
Outdoor Booth #7001 / 7003 / 7005
OCI manufactures, designs and distributes 
drilling equipment for the construction 
industry, including but not limited to: casing,  
drill rods, swivels, DTH hammers& bits, tricone & drag 
bits, adapters, stablizers, shock subs, oilers plus rentals and 
repairs. Also offered are services for project planning and 
consulting. 

370 Industrial Park Rd. / Brookville, PA 15825 USA
Phone: 800.453.6400 / 814.849.5999

Fax: 814.849.6288
Website: www.ocidivision.com

Email: jim@ocidiv.com

PDS
Outdoor Booth #3001
Polymer slurry (Super Mud & Super Mud Dry), flocculants 
and fluid loss control additives. Slurry sampling and 
testing equipment. Free slurry cost estimates, free site 
specific slurry system design and on-site technical support 
available.

105 W. Sharp St. / El Dorado, AR 71730 USA
Phone: 870.863.5707 / Fax: 870.863.0603

Website: www.pdscoinc.com / Email: rob@pdscoinc.com

Pengo
Outdoor Booth #5001 / 5005 / 5009
Pengo manufactures a full line 
of foundation drilling tools 
including dirt and rock augers,
drilling buckets, core barrels, casing rotators, reamer arm 
kits, continuous flight augers, drive heads and wear parts 
including Strata drilling grade conical teeth.

500 East Hwy 10 / Laurens, IA 50554 USA
Phone: 712.845.2540 / Fax: 800.915.6904

Website: www.pengoattachments.com
Email: wpanbecker@pengoattachments.com

PennDrill Manufacuturing
Outdoor Booth #5041 / 5045
Micro-Pile Pipe and Tooling- Subs, 
Adapters , Duplex heads, Flanges, 
Drill Rods, Shock Subs, DTH hammers.      
Colloidal Mixing and Pumping Equipment - Grout Plants, 
Automated Grout Plants, Cement Silos, Agitations Tanks, 
Grout Pumps. Caisson Tools -Auger, Core Barrels, Muck 
Buckets, Drillings Buckets

321 Arbor Court / Winchester, VA 22602 USA
Phone: 412.427.7241 / Fax: 540.665.5206

Website: penndrillmanufacturing.com
Email: dhamilton@penndrill.com

Piersearch
Indoor Booth #408
Pieresearch manufactures quantity concrete accessories for 
the proper positioning of reinforcing steel cages in drilled 
shafts and slurry walls. Custom products are available 
upon request.

501 E. Main St. / Arlington, TX 76010 USA
Phone: 817.265.0980 / Fax: 817.275.2335

Website: pieresearch.com 
Email: stanagee@pieresearch.com

Pile Buck International, Inc.
Indoor Booth #338
Since 1984, Pile Buck Magazine 
has been a source of current news,

event information, engineering tips, and supplier 
information for the pile driving, deep foundation, and 
marine construction industries. 

PO Box 64-3609 / Vero Beach, FL 32964 USA
Phone: 866.573.0708

Website: pilebuck.com / Email: info@pilebuck.com

Pile Driving Contractors Association
Indoor Booth #306
The Pile Driving Contractors 
Association (PDCA) is an inter- 
national association established        
to exclusively promote the use of driven pile for deep 
foundations and earth retention systems through education 
and continuous improvement of methods, materials and 
equipment, while providing exceptional service and 
support to all PDCA members.

33 Knight Boxx Road, Suite 1
Orange Park, FL 32065 USA

Phone: 888.311.PDCA (7322) / Fax: 904.215.2977
Website: www.piledrivers.org
Email: steve@piledrivers.org

Pile Dynamics, Inc.
Indoor Booth #422
World leader in Deep Foundations 
QA / QC system brands: Pile Driving            
Analyzer and CAPWAP (Dynamic Load Testing/Pile Driving 
Monitoring), Pile Integrity Tester, Thermal Integrity Profiler, 
PIR (Automated Monitoring Equipment for augercast/
CFA piles), Cross-Hole Analyzer (CSL), GRLWEAP (wave 
equation analysis of piles), SPT Analyzer, E-Saximeter 
(driving logs), and more.

30725 Aurora Road / Solon, OH 44139 USA
Phone: 216.831.6131

Website: www.pile.com / Email: nicole@pile.com

Pile Hammer Equipment
Outdoor Booth #8009
Pile Hammer, Leads & Spotters, Pile Points & Splicers, 
Lubricants & Grease, Cushion, Drive Caps & Inserts, 
Air Compressors & Pumps, Equipment Sales, Equipment 
Rentals, Design, Consulting.

1451 Scenic Hwy / Rising Fawn, GA 30738 USA
Phone: 706.398.1178 / Fax: 706.398.1188

Website: www.vulcanhammer.com
Email: jt@vulcanhammer.com

Pile Protection Tops
Indoor Booth #400
Pile Protection Tops is a direct 
manufacturer of round sheet metal 
forms for finishing most types of         
piles above or at grade. We now have the *”OS2” 
centralizer / football in plastic for single bar alignment 
within vertical shafts of all types. PPT also carries several 
brands of spacers wheels in all sizes and types, plastic 
auger corks and re-bar safety caps from our central 
location. 

800 S. W. Boulevard / Kansas City, KS 66103 USA
Phone: 913.207.2460 / Fax: 913.432.9759

Website: www.pptkc.com / Email: hutch@pptkc.com

Pinnacle Drilling Products LP
Outdoor Booth #4005
Products offered: DTH Hammer & bits,       
Overburdern Drilling systems, Self-Drilling  
Anchor Bar, Top Hammer Steel bits, Percussion & Rotary 
Casing, T-Bar 30/11, 40/16, 40/20, Jet Grout Drill Rod & 
Tooling, Reverse Circulation Drill Rod, Cross Over subs, 
tricone, drag & step bits, environmentally safe drilling 
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fluids. Manufacturing & Fabrication shop and equipment 
sales and rentals.

5037 Still Creek Ave. / Burnaby, BC V5C 5V1 Canada
Phone: 604.678.8508 / Fax: 604.678.8509

Website: www.pinnacledrilling.ca
Email: allan@pinnacledrilling.ca

PJ’s Rebar, Inc.
Outdoor Booth #8005
Preassembled rebar products for the 
Deep Foundation and Drilling Industry.  
Cages delivered in 25 Western United States - From 
Hawaii to Kansas. From deep foundations, solar, wind, 
transmission line, or soil stabilization cages -- PJ’s can save 
you time and money! PJ’s is committed to the ADSC and 
DFI Contractors we serve. 

45055 Fremont Blvd. / Fremont, CA 94538 USA
Phone: 510.743.5292 / Fax: 510.490.3952

Website: www.pjsrebar.com / Email: jveilleux@pjsrebar.com

Plaxis Americas LLC
Indoor Booth #826
The user-friendly and versatile 
finite element PLAXIS software   
is used for geotechnical analysis       
of deformation and soil, rock and associated structures. 
PLAXIS includes a comprehensive constitutive models 
library, and special dynamic.
2500 Wilcrest Drive, suite 300 / Houston, TX 77042 USA

Phone: 650.804.4729 
Website: www.plaxis.com / Email: americas@plaxis.com

Pro-Dig, LLC
Outdoor Booth #3040
PRO-DIG, LLC is a USA 
manufacturer of augers, CFA,               
foundation tooling, flighting, couplers, hydraulic drive 
heads, and the Intelli-tork wireless monitoring system. 
1604 Roseport Rd. PO Box 289 / Elwood, KS 66610 USA
Phone: 785.856.2661 / Website: www.pro-dig-usa.com

Email: ginad@pro-dig-usa.com

PVE - Holland (Dieseko Group)
Outdoor Booth #9025 / 9031
PVE – Holland has over 40 years of experience. 
Manufacturer of: Hydraulic Vibratory hammers fixed 
eccentric moment standard up to 4500 inch-lbs, high 
frequency variable eccentric moment up to 345 tons force, 
hydraulic power units form 25 gallon / min to 845 gallon / 
min. A high quality dealer network around the world.
Lelystraat 49 / Sliedrecht / 3364 AH3364 AH / Netherlands

Phone: +31184410333 / Fax: +31184411386
Website: www.pve-holland.com

Email: h.vd.starre@diesekogroup.com 

QSP Packers LLC
Indoor Booth #344
Manufacture / Supplier of Inflatable & Mechanical 
Packers.á Used in the areas *Pressure Grouting in Dams, 
Deep Foundations, Tunneling, *Wireline/Core of *Pressure 
Grouting in Dams, Deep Foundations, Tunneling, 
*Wireline/Core Drilling for Permeability Testing, Straddle 
Set-Up for Isolating Test Zones, and for *Environmental 
Wells & Water Well applications.

2316 Inter Ave., Suite D / Puyallup WA 98372 USA
Phone: 253.770.0315 / Fax: 253.770.0327

Website: www.qsppackers.com
Email: info@qsppackers.com

R. W. Conklin Steel Supply Inc
Indoor Booth #120
Steel H-Piling, 
Pipe piling, sheet  
Piling, accessories, 

structurals, galvanizing, and industrial coatings 
PO BOX 42399 / Cincinnati, OH 45242 USA

Phone: 513.769.0613 / Fax: 513.769.0610
Website: www.conklinsteel.com

Email: keri@conklinsteel.com

Radarview/Universal Construction Testing
Indoor Booth #214
Full service NDT testing and laboratory examination 
services including concrete, steel, and wood piles and 
sheet piles. Extensive experience also in subsurface 
geophysics. We work through North and South America 
and abroad. 

PO BOX 775, Humble / Houston, TX  77347 USA
Phone: 281.446.7363 / Fax: 800.516.5732

Website: www.radarviewllc.com
Email: tallen@uctgroup.com

Raito, Inc.
Indoor Booth #132 
Raito, Inc. offers extensive experience in ground 
improvement and soil stabilization techniques for a 
number of diverse project needs including liquefaction 
mitigation, excavation support, groundwater cutoff, in-
situ stabilization of contaminated soils and more. Our 
specialized equipment fleet is capable of thoroughly 
treating a wide range of soil conditions to depths of more 
than 130+ feet.

23595 Cabot Blvd Suite 106 / Hayward, CA 94545 USA
Phone: 510.259.9900 / Fax: 510.259.9901

Website: www.raitoinc.com / Email: admiller@raitoinc.com

Robit Inc.
Indoor Booth #600 
Robit Inc., design, manufacture and supply casing 
advancing systems to ground stabilization industry since 
1985. Our range includes several systems for different 
applications and ground conditions for TH and DTH 
drilling from 3” up to 48”.

639 West Diversey Parkway Suite #222 
Chicago, IL 60614 USA

Phone: 708.667.7892 / Fax: 773.539.9328
Website: www.robitusa.com 

Email: david.delorme@robitusa.com

ROC Equipment
Outdoor Booth #5049
Foundation drilling equipment sales 
and rental. Consulting services to help 
bid your next project and develop 
strategic equipment planning to help   
streamline production. Additional consulting for shaft 
construction and anomaly planning and repair. DBE, 
WOSB, and CUCP certified company. 

P.O. Box 3143 / Salt Lake City, UT 84110 USA
Phone: 801.214.6126 / Fax: 801.214.6144

Website: www.rocequipment.com
Email: sales@rocequipment.com

Roll Form Group
Indoor Booth #222
The Roll Form Group is a major North American producer 
and supplier of cold formed steel sheet piling. Heavy 
Construction products that we produce, sell, and / or 
distribute include sheet piling, H-pile, pipe, pile points, tie 
rods, highway guard rail systems, and structural products. 
We also have a significant inventory of rental sheet piling 
available across the country. 

Suite 100 - 6701 Financial Drive 
Mississauga, ON L5N 7J7 Canada

Phone: 905.270.5300 / Fax: 905.593.3489
Website: www.rollformgroup.com

Email: hmulveney@rollformgroup.com
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RST Instruments Ltd.
Indoor Booth #348
Since 1977, RST Instruments Ltd.,  
has established itself as a world 
leader in providing innovative       

monitoring & measuring instruments for geotechnical, 
mining, environmental and structural projects. This year`s 
exhibit will feature the new RSTAR Radio Array Series 
and its wireless technology providing continuous data 
acquisition with minimum per channel cost.

11545 Kingston St. / Maple Ridge BC, V2X 0Z5 Canada
Phone: 604.540.1100 / Fax: 604.540.1005

Website: www.rstinstruments.com
Email: pchoquet@rstinstruments.com

RTG Rammtechnik GmbH
Outdoor Booth #1009 / 1013 / 1015
RTG is has developed powerful plant and equipment 
which today is clearly setting the high standards for the 
pile driving sector in specialist foundation construction. 
RTG is based on innovation, experience and technical 
know-how and is part of the BAUER Maschinen Group.

100 N. FM 3083 East / Conroe, TX 77303 USA
Phone: 713.691.3000 / Fax: 713.691.0089

Website: www.bauerpileco.com
Email: info@bauerpileco.com

SAS Stressteel Inc.
Indoor Booth #832 / 834 
SAS Stressteel has been a 
leading provider for Geo-          
Technical applications, utilizing our threaded bar systems 
in various sizes and steel grades , servicing our clients 
from the East-Coast to the West-Coast. With office and 
warehouse locations in New Jersey and California, we 
supply even the most challenging projects with our 
Hollowbar, Strand-Anchors and Tieback systems. 

100 New Dutch Lane / Fairfield, NJ 07004 USA
Phone: 973.244.5995 / Fax: 973.244.0544

Website: www.stressteel.com
Email: frank.gummich@stressteel.com

Schnabel Foundation Company
Indoor Booth #342
Schnabel Foundation Company is a 
nationwide subcontractor that                  
specializes in the design and construction of earth 
retention systems, cut-off walls, micropile foundations, 
deep soil mixing, jet grouting and underpinning. Since 
1959, Schnabel’s experienced engineers and craftsmen 
have completed thousands of projects throughout the 
United States.
45240 Business Court, Suite 250 / Sterling, VA 20166 USA

Phone: 703.742.0020 / Fax: 703.742.3319
Website: www.schnabel.com
Email: hank@schnabel.com

Scott Powerline & Utility Equipment
Indoor Booth #820 / 822
Scott Powerline and Utility Equipment 
rents, sells, and services a wide range 
of equipment including auger tooling,  
boom trucks, cranes, crawlers with winches, and both 
excavator and truck mounted pressure drills for powerline 
construction companies, electric utilities and co-ops, as 
well as companies involved with foundation drilling and 
general construction.

3018 Harvester Dr. / Monroe, LA 71211 USA
Phone: 877.388.9269 / Fax: 318.388.9383

Website: www.scottpowerline.com
Email: jjohnson@scottpowerline.com

Selix Equipment, Inc.
Outdoor Booth #8013
Drilling tools for vertical, horizontal, CFA and Jet grouting. 
Big foundations and special foundations tools, anchoring, 
micropiling, consolidation, Augers, Bucket, Core Barrel, 
CFA System, Casing piles, Friction welded drill rods, Jet 
Grouting, Spare parts, teeth. Sale and Rental of equipment 
from MDT McDrill and GEAX.

A-4080 Belgreen Dr.
Ottawa, ON K1G 3N2 Canada

Phone: 613.859.7403 / Fax: 613.736.1075
Website: bwww.selix.ca / Email: rgosselin@selix.ca

Service Steel Warehouse
Indoor Booth #354
Service Steel Warehouse is a full service, independent 
structural steel and piling foundation distributor serving 
customers in the US and internationally. With operations in 
Houston, Texas and Hammond, Indiana. Service Steel uses 
efficient transportation system to competitively ship steel 
across the US and around the globe. Contact us for sheet 
piling, anchor systems, wailings, and design guidance.

8415 Clinton Dr. / Houston, TX 77029  USA
Phone: 713.210.9323 / Fax: 713.672.7559

Website: servicesteel.org
Email: gmcshane@servicesteel.org

Sky man USA LLC
Outdoor Booth #7009
Sky Man is the only manufacturer 
worldwide having total design control 
of their hoists and air motor attachments.  
Models are available ranging in capacity from 1000-2200 
lbs, electric or air-powered. Sky man USA worked closely 
with the Drilling Industry to develop a OSHA Man Rated 
UL approved descent rig fast, safe access to the shaft 
bottom. 

421 Guilford Ave. / Chambersburg, PA 17201  USA
Phone: 717.496.0301 / Fax: 215.525.3034

Website: www.sky-man.com
Email: charlie.detrich@sky-man.com

Skyline Steel
Indoor Booth #804
Skyline Steel is a steel foundation   
supplier serving the U.S., Canada, Mexico, the Caribbean, 
Central America, and Colombia markets. It is a wholly-
owned subsidiary of Nucor Corporation, the largest 
producer of steel in the U.S.

8 Woodhollow Road, Suite 102 / Parsippany, NJ 07054 
USA

Phone: 678.474.1074 / Fax: 770.242.0655
Website: www.skylinesteel.com 

Email: ed.ettinger@skylinesteel.com

Soilmec North America
Outdoor Booth #4054 / 4059 / 4063 / 4060 
Soilmec is a world leader in innovative 
foundation equipment, technologies,
and solutions for ground 
engineering contractors, serving              
North America for 25 years. Visit us to see the latest 
Soilmec models equipped with Tier 3 and Tier 4 
engines, including multi-functional hydraulic piling rigs 
and micropiling rigs. Come enjoy our famous Italian 
hospitality!

18320 Imperial Valley Drive / Houston, TX 77060 USA
Phone: 281.855.0777

Website: www.SoilmecNA.com / Email: vjue@soilmecna.com

SoilVision Systems LTD
Indoor Booth #722
SoilVision Systems Ltd., provides next-generation finite-
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element and slope stability numerical modeling software 
to geotechnical engineers worldwide. We produce the 
most technically advanced suite of 1D/2D/3D geotechnical 
software currently available and apply technologies such 
as automatic mesh refinement, unsaturated soils, and 3D 
analysis. 

202-640 Broadway Avenue 
Saskatoon, SK S7N 1A9 Canada

Phone: 306.477.3324 / Fax: 306.955.4575
Website: soilvision.com / Email: contact@soilvision.com

Specrete-IP Incorporated
Indoor Booth #420
Specrete manufactures dry    
additives for deep foundation grouting. Our Intrusion-Aid 
Grout Fluidifiers reduce water requirements, minimize 
bleed and segregation, eliminate setting shrinkage and 
improve water retention. Specrete also offers additives 
for tiebacks, micropiles, pressure grouting, soldier piles, 
shotcrete, ground improvement columns, underwater 
grouting and flowable fill.

10703 Quebec Avenue / Cleveland, OH 44106 USA
Phone: 216.721.2050 / Fax: 216.421.0032

Website: www.specrete.com
Email: janderson@specrete.com

Star Iron Works, Inc.
Indoor Booth #700
STAR IRON WORKS, INC., is a 
growing, family owned, Pennsylvania  
manufacturing company. Parts and accessories for the 
rotary drills have been our primary product since 1955. 
With more than 50 years of experience in the drilling 
industry we have gained a solid reputation for quality 
products and dependable service.

257 Caroline Street / Punxsutawney, PA 15767 USA
Phone: 814.427.2555 / Fax: 814.427.5164

Website: starironworks.com
Email: frank.stockdale@starironworks.com

Steel Pipe Fabricators
Indoor Booth #426
Manufacturer steel casing pipe 30” to 
168” diameter in wall thicknesses up  
to 3” thick specializing in large diameter projects, capable 
of shipping lengths as long as can be legally hauled. 
Coatings provided to meet DOT specs. We are a stocking 
distributor of pipe piling sizes8” and larger.

2910 Ashby Lane / Hoover, AL 35226 USA
Phone: 470.246.0258 / Fax: 866.351.5523

Website: www.steelpipefab.net 
Email: andy@steelpipefab.net

Sterling Lumber Co.
Indoor Booth #602 / 604
Sterling Lumber manufactures, sells and rents hardwood 
crane, timber, and access mats, as well as our new 
TerraLam cross laminated timber mats. Composite mats are 
also available. We also make custom metal lined heavy 
duty outrigger pads in many different configurations.

501 E. 151st St. / Phoenix, IL 60426 USA
Phone: 708.388.2223 / Fax: 708.388.2224

Website: SterlingLumber.com 
Email: mikez@sterlinglumber.com

Stucchi USA
Indoor Booth #404
Hydraulic quick disconnect featuring: A 
Premier, APM, VEP, VP, FRIG, ISO A, ISO 
B, and AG poppets multiple couplings.             

1107 Windham Parkway / Romeoville,I L 60446 USA
Phone: 847.956.9720 / Fax: 847.956.9723

Website: www.stucchiusa.com
Email: sales@stucchiusa.com

TEI Rock Drills
Outdoor Booth #4006 / 4012
TEI is the world’s leading manufacturer 
of drilling attachments for excavators.      
As well as excavator drills, TEI produces electric/
hydralic limited access rigs for foundation repair and 
difficult access. The crown jewel of TEI product line is our 
hydralic drifters. Equipped with an internationally patented 
percussion section, TEI Drifters provide the heart beat for 
any drill rig.

210 Apollo Rd. / Montrose, CO 81401 USA
Phone: 970.249.1515 / Fax: 970.249.1999

Website: teirockdrills.com / Email: tei@teirockdrills.com

TEREX
Outdoor Booth #7002 / 7008 / 7014
Terex Utilities is a leading provider 
of digger derricks, aerial devices, 
and auger drills as well as auger   
tools to the electric utility, tree care and electric 
construction industries.We are an industry leader int eh 
design and manufacture of this equipment used in the US 
and around the world.

500 Oakwood Road / Watertown, SD 57201 USA
Phone: 605.882.4000 / Fax: 605.882.5595

Website: www.terex.com/utilities 
Email: utilities.info@terex.com

TERRACON Consultants
Indoor Booth #702 
Terracon is an employee-owned consulting engineering 
firm providing geotechnical, environmental, facilities and 
materials services from more than 140 offices nationwide 
with more than 3,000 employees. Terracon currently ranks 
35th on Engineering News-Record’s list of Top 500 Design 
Firms in the nation.

8901 John Carpenter Fwy / Dallas, TX 75247 USA
Phone: 214.415.7921 

Website:www.terracon.com / Email: acverity@terracon.com

Texas Shafts
Indoor Booth #508
Texas Shafts, Inc., is an innovative 
industry leading heavy civil, 
deep foundations and earth 
retention systems contractor. Our               
specialities include turn-key installation of drilled shafts, 
auger cast piles, micropiles, ground modification, 
including marine structures.

11720 Hicks Avondale School Rd.
Haslet, TX 76052 USA

Phone: 817.439.2000 / Fax: 817.439.2105
Website: www.texashafts.com

Email: bwalker@texashafts.com

TracMec S.r.l.
Indoor Booth #402
TracMec produces EXTENDABLE and fixed CRAWLER 
UNDERCARRIAGES for Drill Rigs, Cranes, Demolition 
and Special Application Excavators and for other crawler 
machines. Operating weight of machine is 20 - 250 
ton. The crawler undercarriage can be CUSTOM or 
STANDARD.TracMec provides Quality and Service.

Selice 10 / C / Mordano, BO Italy 40027
Phone:+39054258911 / Fax:+39054258998

Website: www.tracmec.com

TRAUTWEIN - GEOTAC
Indoor Booth #414
GEOTAC provides high quality 
equipment for advanced               
geotechnical testing including: Sigma-1™ and GeoJac™ 
automated load frames, DigiShear™ automated direct and 
simple shear systems, DigiFlow™ automated flow pumps, 
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and TestNet™ precision data acquisition systems.
6909 Ashcroft, Suite 104 / Houston, TX  77081 USA

Phone: 713.596.9662 / Fax: 713.596.9492
Website: www.geotac.com / Email: sales@geotac.com

Trinity Products, Inc.
Indoor Booth #116

Trinity Products is a leading manufacturer of spiralweld 
steel pipe in the United States, producing sizes from 24” 
to 127” OD and in thicknesses up to 1.00”. Trinity has 
an A.I.S.C. Certified Fabrication shop as well SSPC-QP3 
certified coating plant. Trinity also carries micropiles, cold 
formed sheet piling, and h-pile. 

1969 W. Terra Lane / O’Fallon, MO 63366 USA
Phone: 800.456.7473 (ext. 181) / Fax: 636.639.6258

Website: www.trinityinc.com 
Email: ajgriggs@trinityinc.com

TWG Canada
Outdoor Booth #3021
Winches and Drives featuring 
Equal Speed, Rapid Reverse and 
Free Fall functions. TWG Canada manufactures Pullmaster 
and LANTEC Brands with US based operations producing 
Tulsa Winch, DP Winch, Gear Products and Greer 
Company Brands. TWG has the ability to provide an 
integrated solution for geared and electronic applications.

19350 - 22nd Avenue / Surrey, BC V3S 3S6 Canada
Phone: 604.547.2106 / Fax: 604.547.2147

Website: www.team-twg.com
Email: gwong@team-twg.com

UniSoft Geotechnical Solutions Ltd.
Indoor Booth #220
UniSoft GS is the publisher of 
UniSettle 4.0 and UniPile 5.0 
software. UniSettle 4.0: To         
assist engineers in performing stress and settlement 
calculations involving complex load combinations and site 
conditions. UniPile 5.0: For the analysis of piles according 
to various design methods. UniPile considers bearing 
capacity, pile group settlement, negative skin friction, drag 
load, and much more.

528 River Road / Ottawa, ON K1V 1E9 Canada
Phone: 613.859.6544

Website: www.unisoftltd.com 
Email: support@unisoftltd.com

Watson Drill Rigs
Outdoor Booth #4029 / 4030 / 4033 / 4060
Watson, Incorporated, located in Fort 
Worth, Texas, is a  USA based 
manufacturer of auger type foundation 
drilling equipment. As a leading 
innovator in the drilled shaft industry   
and with over seventy years of               
experience, Watson is uniquely qualified to design and 
build the most dependable, versatile, and productive drill 
rigs available.

4015 South Freeway / Ft. Worth, TX 76110 USA
Phone: 817.927.8684 / Fax: 817.927.8716

Website: www.watsonusa.com 
Email: sales@watsonusa.com

Williams Form Engineering Corp.
Indoor Booth #104 / 106
Williams Form Engineering 
Corporation has been                
providing threaded steel bars and accessories for rock 
anchors, soil anchors, high capacity concrete anchors, 
micro piles, tie rods, tie backs, strand anchors, hollow bar 
anchors, post tensioning systems, and concrete forming 
hardware systems in the construction industry for over 90 
years.

8165 Graphic Dr. / Belmont, MI 49306 USA
Phone: 616.866.0815 / Fax: 616.866.1890

Website: www.williamsform.com
Email: williams@williamsform.com

Word International
Outdoor Booth #2017 / 2021
WORD International manufactures and 
delivers quality, versatile and powerful         
drilling attachments for the construction, civil engineering, 
blasting and other markets within the industry. 
Interchangeability between drifter use and equipment (skid 
steers, backhoes and excavators) make attacking each job 
an adventure. Come see our equipment in booths 2017 & 
2021!

4565 Reid Road / Elon, NC 27244 USA
Phone: 336.584.6700 / Fax: 336.584.6701

Website: www.WORDRockDrills.com
Email: John@WordRockDrills.com

WorldWide Drilling Resource, Inc.
Indoor Booth #346
WorldWide’s mission is to serve the industry 
we have a lot of respect and admiration for - 
DRILLING - across the globe and beyond. It brings the 
most up-to-date information, services, equipment, and 
technology to the forefront to enable you, whether you are 
a driller, supplier, distributor or manufacturer, to perform 
your job with the least amount of effort possible with the 
best results. In addition, this magazine is a great resource 
for anyone working in the drilling industry - from the 
president to the clerk, it will aid you in your every day 
work. Try it, it’s FREE.

PO Box 660, Bonifay, FL 32425 USA
Phone: 850.547.0102 / Fax: 850.547.0329

Website: www.worldwidedrillingresource.com
Email: ronnie@worldwidedrillingresource.com

Ziking Steel Pipe Inc.
Indoor Booth #204
Vancouver BC office selling custom made steel pipes from 
China mill directly: LSAW (16” ~ 60” OD, up to 2” WT), 
Rolled & Welded pipe (60” ~ 150” OD, up to 4.5” WT) 
and other types. We’ve earned good reputation since 2008 
for major distributors in North America.

11F 1200 West 73rd Ave 
Vancouver, BC V6P 6G5 Canada

Phone: 604.638.2716
Website: www.ziking.cn / Email: shenwei@ziking.cn
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INDUSTRY CALENDAR

IFAI Geosynthetics 

Conference

February 15-18, 2015

Portland, OR

Geosyntheticsconference.

com

IFCEE 2015

March 17-21, 2015

JW Marriott 

San Antonio, TX

ifcee2015.com

Geo-Virginia

April 27-29, 2015

Williamsburg Lodge

Williamsburg, VA

virginiageoinstitute.org

13th International ISRM 

Congress 2015

May 10-13, 2015

Palais de Congrès 

Montréal, Québec, 

Canada

isrm2015.com

14th Multidisciplinary 

Conference on 

Sinkholes and the 

Engineering and 

Environmental Impacts 

of Karst

October 5-9, 2015

Rochester, MN

sinkholeconference.com

28th Central 

Pennsylvania 

Geotechnical 

Conference

November 4-6, 2015

Hershey, PA

Geotechnical & 

Structural Engineering 

Congress 2016

February 14-17, 2016

Phoenix, AZ

Geo-Chicago 2016

August 14-18, 2016

Chicago, IL

COMING IN MARCH/APRIL 2015

CONNECT WITH US

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

Geosynthetics

National Usage of 
Geosynthetic-Reinforced 
Soil to Support Bridges
By Daniel Alzamora and Jennifer E. Nicks

Very Long-Term Care of 
Mechanically Stabilized 
Earth Berms
By R. David Espinoza and Jeremy W.F. 

Morris

Geosynthetic Materials 
Build Stronger and 
Optimized Infrastructure
By Bryan C. Gee

Long-Term Performance 
Monitoring of a Hillside 
Retaining Wall
By Thomas M. Gurtowski and Rob Clark

Geotextile Tube Dewatering: 
The Geotechnical Design 
Considerations
By Ming Zhu and John Beech

As I See It: Why Not Use 
Geosynthetics?
By Barry Christopher, Ryan Berg, 

and Bob Holtz

Lessons Learned from 
GeoLegends: 
Professor Ken Stokoe
By Aaron Leopold, Rodrigo Betanzo, 

Alfonso Cerna, and Maria Ines Romero

GEOSTRATA is seeking eye-catching cover photographs to illustrate the following upcoming issue themes: 

Ports, Harbors & Sh orelines, Geotechnics of Geo-disasters, Big Ideas for Small Projects, and What’s the 

Future Hold? Ideally, photos must be portrait orientation and 5 MB or larger in size. Send your photos and 

accompanying photo captions to geostrata@asce.org.

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



GeoPoem

External 
Bracing

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

poet and a project manager with GEI Consultants, 

Inc. in Woburn, MA. She can be reached at mnodine@

geiconsultants.com.

I was deep in calculations
For a midsize excavation
Supported by a tied-back slurry wall.
Tightly-wound steel strands
Would form anchors to withstand
High loads, so it would barely move at all.

With soil strength and unit weight,
I did my best to estimate
Earth pressures that my system must sustain.
Then I fi gured out how long
I would make each anchor’s bond
So stability would safely be maintained.

I got a little philosophic
As I thought about this topic —
(Pressure diagrams aren’t good for mental health) —
With driving forces so persistent
Counteracting bond resistance,
Soil fi ghts a silent battle with itself.  
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