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So, What’s New?
GEOSTRATA magazine was born in April of 2000 as “the o�cial magazine 

of the Geo-Institute of ASCE” to provide news and issues of interest to G-I 

members and to the geo-industry,” with the vision that it would become  

“a highly-valued membership benefit.”  Seventy-seven issues later, there’s  

no doubt that GEOSTRATA has achieved its goals, based on reader 

comments we’ve received throughout the years. 

Editor’s Letter

Though these reader comments have 
included accolades such as “Doing a 
great job. Keep it up.”  “Great magazine 
content.” “I appreciate the magazine 
content and topic brevity and focus. 
It’s a valuable quick read.”  And, “The 
magazine is well done,” we took one 
reader’s comment to heart “I love the 
way it is, and the little improvements 
that come once in a while,” and decided 
to turn the “little improvements” into 
BIG improvements!

So it is with extreme excitement 
that we roll out this 78th issue…a 
spankin’newly-designed magazine with 
a new GEOSTRATA nameplate. It’s one 
packed full of smartly-designed articles 
and features to appeal to the most 
discriminating reader.

Here’s what we changed and why.
Let’s start with our redesigned cover. 

There’s a new GEOSTRATA nameplate, 
(without a hyphen), which not only 
enhances the magazine’s name, but pro-
vides you with a visual image of one of 
the most important considerations of a 

geoprofessional’s job – layers of soil. The 
color within STRATA will change from 
issue to issue to achieve high contrast for 
the magazine’s bold new nameplate.

It’s our goal to keep the covers simple 
and highly readable from issue to issue. 
Some of the major article titles will be 
listed at the top of the cover and we hope 
our covers prove smart and enticing, and 
the issue collectible.

We’ve redesigned the Table of 
Contents so that the first page focuses 
only on the main feature articles with 
one major photo and a descriptor line 
about what each article is about. All other 
content will be listed on the second page 
making it easier to read and lists the 
departments, columns, and other con-
sistent pieces. We’ve moved all the other 
information (Editorial Board names; 
Board of Governors, etc.) to elsewhere in 
the magazine.

Each feature article relating to the 
issue theme contains a graphic overlay 
on the opening photo image denoting 
that issue’s months and theme. The 

opening photo 
will be bolder 
and the article 
title more readable. Future articles will 
contain a “More Online” and/or “Geo-
Fact” as the author or Editorial Board 
members see fit to include.

Department features have been 
enhanced in several ways and COREBITS 
has been subdivided into various sec-
tions, with different headers, throughout 
the magazine, to simplify the reading of 
relevant information.

We also made the issue perfect-bound 
for a more sophisticated look and also 
invested in whiter paper to make it easier 
to read. We refined the design, intro-
ducing simpler graphics, more modern 
illustrations, and where possible, more 
white space.

While it would seem more fitting to 
roll out our new design at the beginning 
of 2015, we couldn’t wait to share this 
new design with you and to get your 
feedback. This is an evolutionary process 
and one we hope you will take part in. 

I invite you to e-mail me at jlwithiam@dappolonia.com

JIM WITHIAM
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Since the formation of the Academy of 

Geo-Professionals (AGP) in 2008, a governor 

of the Geo-Institute has served on its Board 

of Trustees.  It has been my privilege to sit on 

that Board this year and recently attend the 

AGP summer Board meeting.  

The now almost six-year-old AGP program has recog-
nized approximately 275 individuals with the Diplomate, 
Geotechnical Engineer (D.GE) certifi cation, and that 
number is growing steadily.  However, in my experience, 
the program is still relatively unknown and misunderstood.  

The AGP was established to administer the voluntary 
specialty certifi cation of geotechnical engineers.  Simply put, the AGP is to 
geotechnical engineering as “Board Certifi cation” is to the medical profession.  
Professional licensure statutes set the minimum requirements to practice 
engineering (or medicine), but the requirements are not specialty-specifi c. 

 Specialty certifi cation offers the opportunity for engineers to distinguish 
themselves from the broad civil practice based on their specifi c experience and 
education in geotechnical engineering.  I note that certifi cation is not an attempt 
to generate additional revenues for the G-I or ASCE, nor is it an attempt to create 
an exclusive club. Its purpose is to recognize the expertise necessary for the 
modern practice of geotechnical engineering, which benefi ts our profession, as 
well as those who rely on the services of geotechnical engineers.  I look forward 
to the day when the D.GE certifi cation is considered a tenet of geotechnical 
engineering practice, and I encourage you to consider specialty certifi cation if 
you haven’t already. For information: www.geoprofessionals.org/

This is my last letter as president. When the next issue of GEOSTRATA is released, 
the G-I Board will have many new faces.  I’d like to thank the governors who will be 
leaving in October.  All four have donated a tremendous amount of their time to the 
G-I and the profession and their contributions will be greatly missed.  Past-President 
Craig Benson kept us strategically focused.  Barbara Luke advocated for equal 
opportunity, fairness, and policy compliance.  Trish Culligan was an effective rep-
resentative of many different components of the G-I.  And Bill Marcuson provided 
frank insight and valuable history about the workings of ASCE.  Lastly, I really look 
forward to reading our next G-I president’s (Allen Cadden) letters. 

President’s Letter

E D I T O R I A L  B O A R D

j   James L. Withiam, PhD, PE, D.GE, M.ASCE, D’Appolonia
jlwithiam@dappolonia.com

j   J. Tanner Blackburn, PhD, PE, M.ASCE, Hayward Baker
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j   Je�  Dunn, PhD, PE, D.GE, GE, M.ASCE, Arup
je� .dunn@arup.com

j   Morgan Eddy, PE, M.ASCE, Steele Foundation, LLC
morgan@steelefoundationllc.com

j   Ken Fishman, PhD, PE, M.ASCE, McMahon & Mann 
Consulting Engineers
kfi shman@mmce.net

j   Beth Gross, PhD, PE, M.ASCE, Geosyntec Consultants
bgross@geosyntec.com

j   Brian Hubel, PE, GE, M.ASCE, Black & Veatch Corporation
hubelb@bv.com

j   Peter G. Nicholson, PhD, PE, D.GE, F.ASCE, University of Hawaii 
at Manoa
peter.hawaii@gmail.com

j   William K. Petersen, PE, M.ASCE, Schnabel Engineering
wpetersen@schnabel-eng.com 

j    Veronica L. Streich, PE, M.ASCE, HNTB Corporation
vstreich@hntb.com
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j   William M. Camp, III, PE, D.GE, M.ASCE – President

j   Allen Cadden, PE, D.GE, M.ASCE – Vice-President

j   Patricia J. Culligan, PhD, M.ASCE – Treasurer

j   Craig Benson, PhD, PE, D.GE, NAE, F.ASCE – Past-President

j   Garry H. Gregory, PhD, D.GE, PE, M.ASCE

j   Barbara Luke, PhD, PE, D.GE, M.ASCE

j   William F. Marcuson, PhD, PE, D.GE, NAE, Hon.ASCE

j   Kord Wissmann, PhD, PE, D.GE, M.ASCE

j   Robert Schweinfurth, A.M.ASCE – Secretary
non-voting Board member

G E O S T R ATA  S TA F F

j   Stefan Jaeger, Publisher
703.295.6286

j   Dianne Vance, CAE, Director of Advertising
703.295.6234

j   Linda R. Bayer, IOM, A.M.ASCE, Senior Content Editor
lbayer@asce.org

j   Kristie C. Kehoe, Content Coordinator
writingpro22@gmail.com

j   Sean Richardson, Production
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j   Amy Hakim, Kelli Nilsson, Ellen Tucker 
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From the Editorial Board

Performance monitoring has been 
part of geotechnical engineering from 
its beginnings as a formal discipline. 
The “observational method” was 
espoused by Professor Peck as a means 
for evaluating design assumptions and 
adjusting construction or varying design 
details based upon observations and 
measurements made as construction 
proceeds. In “As I See It: Performance 
Monitoring of Geotechnical Structures,” 
Richard Finno discusses how techno-
logical advances have improved our 
ability to monitor performance, and how 
future advances will allow geotechnical 
engineers to continue to add value for 
their clients and to society.

Boris Caro Vargas discusses some 
of the newer monitoring techniques 
and the evolution of data management 
in “The Future of Underground 
Construction Monitoring.” Before 
the 1990s, subsurface conditions and 

underground construction impacts were 
recorded through manually read instru-
ments. Most of the manual instrument 
types and sensor technologies are still 
widely used today, from observation 
wells to manual inclinometers. The work 
of the engineer is still to interpret and 
correlate the data, to identify construc-
tion impacts, and modify or improve 
designs through observation. The new 
programs simply make that job easier.

Wolf Creek Dam is located on the 
Cumberland River in the western part of 
Russell County, KY. Because of continued 
seepage problems, the U.S. Army Corps 
of Engineers designated the dam as 
high risk. In “Data Management System 
and Construction Monitoring Results 
from Wolf Creek Dam Rehabilitation,” 
the authors describe how the Wolf 
Creek Information Management 
System (WCIMS) was developed 
and implemented. The WCIMS is an 

innovative, GIS-based application that 
was developed to manage and visualize 
all construction and performance data. 
Based on the successful implementation 
of the WCIMS, the USACE’s Nashville 
District hopes that the IMS concept will 
become standard practice for future dam 
rehabilitation projects.

Advances in intelligent compaction 
(IC) have been compared to advances 
introduced to our industry by finite ele-
ment analysis in the 1970s. Taken against 
the backdrop of new IT capabilities, a lot 
is happening in the areas of compaction 
and in situ testing. David White discusses 
some of the IC advances and challenges 
in “Geotechnical IT Revolution: Intelligent 
Compaction and Beyond.” Given the 
rapid advancement of technology over the 
past 10 years, it’s exciting to think about 
what the next decade will hold.

The new Transbay Transit Center, 
now under construction in San 
Francisco, will reintroduce train service 
to the Transbay Center. The new Transit 
Center will include a multimodal 
terminal serving 11 transit systems, as 
well as future high-speed rail service. In 
“Transbay Transit Center: Innovations in 
Automated Monitoring,” Pierre Gouvin 
provides a glimpse of the challenges 
involved in monitoring a complex 
megaproject. Performance monitoring 
in an urban environment is always diffi-
cult, and the magnitude and seemingly 
chaotic nature of a megaproject adds to 
the overall complexity of the monitoring 
challenges. However, the additional 
project-wide communication that these 
tools provide helps to improve system 
integrity and the ultimate value of the 
project. The Transbay Transit Center 
project may be the start of a trend in 
smart monitoring approaches, and it 
has set the standard for state-of-the-art 
information dissemination.

In 1945, Karl Terzaghi wrote: “In the engi-

neering for such works as large foundations, 

tunnels, cuts, or earth dams, a vast amount 

of e�ort and labor goes into securing only 

roughly approximate values for the physical 

constants that appear in the equations. Many 

variables, such as the degree of continuity 

of important strata or the pressure con-

ditions in the water contained in the soils, 

remain unknown. Therefore, the results of 

computations are not more than working hypotheses, subject 

to confirmation or modification during construction.” Over the 

years, advances in technology have changed the way we collect 

data, during and after construction, to confirm our hypotheses. 

In this issue of GEOSTRATA, we explore some of the advances in 

performance monitoring.

VIKI STREICH
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A unique diffi culty of deep 
foundation projects is the inability to 
see what’s being built at depth. To help 
confi rm the certainty of what and how 
well a below-ground feature is being 
constructed, some foundation equip-
ment manufacturers have integrated 
electronic monitoring, control, and 
visualization systems into their drill rigs 
to help rig operators “see underground.” 
In “Improving Construction Quality by 
Seeing What’s Hidden Underground,” 
Matt Pomfret, Andrea Dellamore, and 
Vincent Jue explain the role of electronic 
monitoring systems in construction of 
Copenhagen’s metro expansion project 
and during the rehabilitation of the Wolf 
Creek Dam. The use of these electronic 
systems is becoming fundamental to the 
drilling industry, based on their success 
on jobsites throughout the world. 
Analysis of the collected data will help 
improve construction quality and jobsite 
productivity, while providing hard 
evidence to validate that a job is being 
properly executed.

Also in this issue: Lafayette College 
undergraduate students Leikune 
Aragaw, Julia Kripas, and Hailey Votta 
contribute “Lessons Learned from 
Geo-Legends: Robert Koerner,” and our 
GeoCurmudgeon provides a warning in 
“Practice Management: Don’t Learn the 
Hard Way.” 

This message was prepared by VERONICA 

STREICH, PE, M.ASCE. She can be reached at 

vstreich@hntb.com 

Performance 

monitoring has 

been part of 

geotechnical 

engineering from 

its beginnings as a 

formal discipline. 

PERFORMANCE MONITORING OF 
GEOTECHNICAL STRUCTURES

SEPT/OCT

2014

An instrumentation engineer with 

GEO-Instruments fi eld confi gures an 

automated total station, monitoring 

elements of a deep excavation for the 

Transbay Transit Center project in San 

Francisco.
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engineering department’s committee on 

graduate studies, visiting senior scientist, 

director of the Center for Scientific 

Excellence in O�shore Engineering, and 

graduate admissions o�cer. 

Professor Ladd was the patriarch of 

a large and tightly-knit family. He, and 

his late wife, Carol, enjoyed taking their 

family on winter cruises and treating 

their extended family to yearly summer 

vacations. Up until his hospitalization on 

August 1, he had been happily working 

on a soil behavior book and a challenging 

soft clay embankment stability problem in 

Mexico City.

Editor’s note: Read the Ladd 

GeoLegend article in the January/February 

2013 issue of GEOSTRATA or log-in and 

read it online at www.asce.org.

Simmons Joins Menard as 
Business Development Manager

Greg Simmons, MSCE, 

PE, M.ASCE, recently 

joined Menard USA as 

the Mid-Atlantic Region 

business development 

manager. His is actively 

promoting and securing 

contracts for all of Menard’s design-build 

ground improvement solutions, including 

Controlled Modulus Columns™ (CMC™), 

stone columns, aggregate piers, Dynamic 

Compaction™, soil mixing, and wick drains. 

Simmons has more than 25 years 

of experience in general construction, 

geotechnical consulting, and ground 

improvement and holds a PE license in 

several states. He received his B.S. in 

civil engineering and a M.S. in geotech-

nical engineering from Virginia Tech. 

Simmons is chair of the Maryland 

Section of the Geo-Institute and an 

Organizing Committee Member of the 

GeoVirginia Conference.

COREBITS PEOPLE

In Memoriam 
Charles C. Ladd III (1933-2014)

Civil engineering lost an icon and Geo-Legend with the passing 

of Professor Charles (Chuck) Cushing Ladd III, Sc.D, PE, D.GE, 

NAE, Dist.M.ASCE, age 81, at his home on Monday, August 4, 

2014.  Professor Ladd was renowned as a gifted teacher (with a 

style emulated by many former students who became faculty 

members), and an innovative researcher on advanced technical 

topics in geotechnical engineering, particularly the engineering 

properties of soft clays. He also was internationally called on as a 

consultant on large, complex civil projects involving soft ground. 

Among his numerous professional achievements, Ladd was elected to the US 

National Academy of Engineering in 1983 and was the recipient of many research 

awards from the ASCE; including the Walter L. Huber Civil Engineering Research 

Prize, the Croes Medal, the Thomas A. Middlebrooks Award, the Norman Medal, and 

the Terzaghi Lecture Award. In 1995, he received the Hogentogler Award from the 

American Society for Testing and Materials. In 2012, Ladd was awarded the ASCE 

Outstanding Project and Leaders lifetime achievement award for his contributions 

to engineering education, an accomplishment of which he was most proud. He 

also contributed his time and expertise to a number of ASCE committees, among 

them the Committee on Curricula and Accreditation, the Geotechnical Engineering 

Division’s Publications Committee, the Awards Committee, and a soil properties 

committee. He also served on the Geo-Institute’s Board of Governors. 

Professor Ladd was an inspiring, committed teacher legendary for his attention 

to detail, focused thinking, and integrity. His lectures in soil mechanics and soil 

behavior were meticulously prepared, accompanied by his handwritten notes bearing 

his initials and revision dates in the upper right hand corner of each sheet. See 

an example of these famous pages by examining his course notes for 1.322 - Soil 

Behavior, available at ocw.mit.edu.  He challenged his students to rise to higher levels 

of performance and determination. One of his most important contributions was 

the development of SHANSEP, an acronym for Stress History and Normalized Soil 

Engineering Properties, which is widely used for evaluating the undrained stability 

of construction on and in soft clays. This work grew from a 1960 consulting project 

in Japan, which involved oil storage tanks on deep soft soils and evolved into 50 

years of research and practice with major contributions on stress-strain-strength 

anisotropy, sample disturbance, and strain rate e�ects.

He received a B.A. (cum laude) in mathematics and physics from Bowdoin College 

in 1955, and a B.S. in building engineering and construction from M.I.T. the same year. 

In 1957, he earned his M.S. in civil engineering from M.I.T. and Doctor of Science in soil 

engineering in 1961.  He soon joined the M.I.T. faculty and served there until he retired 

in 2001 as the Edmund K. Turner Professor of Civil and Environmental Engineering. He 

was as instructor, assistant professor, associate professor, full professor, visiting con-

sultant, acting head of the geotechnical division, chair of the civil and environmental 
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Ken Kniss Named Engineer 
for Hayward Baker’s Northeast 
U.S. Region

Ken Kniss, PE, M.ASCE , 

Hayward Baker Inc. (HBI), 

was promoted from 

project manager to engi-

neer at the company’s 

Baltimore, MD regional 

o�ce. In this position, 

Kniss will focus on delivering technical 

feedback and design expertise throughout 

the Northeast U.S. Region.

Kniss joined HBI in 2007 as a field 

engineer in the company’s Greensboro, 

N.C. o�ce and three years later, was 

promoted to project manager and ground 

improvement designer at the firm’s 

Greensboro o�ce.

He earned his B.S. in civil engineering 

from Bucknell University and his M.S. in 

civil engineering with a focus in geotech-

nical engineering from the University of 

Texas at Austin. He holds a PE license in 

North Carolina and is an active member 

of industry associations and organizations. 

He has additionally presented at state and 

local ASCE conferences in NC, TN, and 

TX, and spoke at the 2011 DFI Soil Mixing 

Seminar in New Orleans, LA.

Rothbauer Joins Nicholson 
Construction as Regional 
Manager

Mark Rothbauer, PE, 

M.ASCE, recently joined 

Nicholson Construction 

as the mid-Atlantic divi-

sion’s regional manager. 

In his new role, he will 

oversee all business 

development and operations-related 

activities for the company’s projects in PA, 

DE, MD, VA, W.VA, and D.C.

Rothbauer previously worked as a 

project manager for a nationally-recog-

nized ground improvement specialist,and 

Nicholson’s sister company, Menard 

USA. He brings more than 15 years of 

geotechnical construction knowledge to 

his new role, having worked previously 

for Nicholson as a project engineer early 

in his career. He holds a B.S. degree in 

civil engineering from Johns Hopkins 

University and an MBA degree from the 

University of Pittsburgh.

Head Appointed to GBA Board
Charles L. “Charlie” Head, PE, PG, 

M.ASCE, was recently appointed by the 

Geoprofessional Business Association 

to fill the Board vacancy created by the 

resignation of Stewart G. Osgood, PE, of 

DOWL HKM. Head is the president and 

CEO of Sanborn, Head & Associates, Inc., 

a multidisciplinary, New Hampshire-based 

firm serving industry, development, 

solid-waste, and energy clients nationally 

and internationally. Head brings his creative 

problem-solving and collaboration skills 

to the position in helping to create new 

opportunity for the members. 

COREBITS STUDENTS
Tuition Assistance 
Available for Qualified 
Applicants
Students are invited to apply 

for valuable ASCE scholar-

ships and fellowships for Fall 

2015. Undergrads can apply 

for the Lawrence W. and 

Francis W. Cox Scholarship; 

Eugene C. Figg, Jr. Civil 

Engineering Scholarship; 

John Lenard Civil 

Engineering Scholarship; 

Robert B. B. and Josephine 

N. Moorman Scholarship; 

Samuel Fletcher Tapman 

ASCE Student Chapter 

Scholarship; and/or the 

Y.C. Yang Civil Engineering 

Scholarship.

ASCE practicing engineers 

or earth scientists, professors 

or graduate students who are 

exploring new applications of 

geotechnical engineering or 

the earth sciences to social, 

economic, environmental 

and political issues, should 

consider applying for the 

Trent R. Dames and William 

W. Moore Fellowship. Other 

opportunities exist with 

the Freeman Fellowship; 

J. Waldo Smith Hydraulic 

Fellowship; and Arthur S. 

Tuttle Fellowship.

Completed applications 

are due February 10, 

2015.  For information: www.

asce.org/scholarships or 

contact the ASCE Awards 

Program at awards@asce.org 

Bond and Keck 
Receive ASDSO 
Awards Dam Safety 
Scholarships
Jamie Bond, S.M.ASCE, and 

Emily Keck, S.M.ASCE, are the 

recipients of the Association 

of State Dam Safety O�cials 

(ASDSO) 2014-2015 senior 

undergraduate scholarships. 

Each will receive a $5,000 

scholarship for the 2014-2015 

academic year, as well as 

a complimentary one-year 

ASDSO student membership, 

and a free registration to 

the ASDSO 2014 annual 

conference on September 

21-25 in San Diego, CA. 

This is the twenty-third 

year of the scholarship 

program, which awards up 

to $10,000 to US citizens 

enrolled in accredited 

programs in engineering or 

related fields and planning 

careers related to the design, 

construction, or operation of 

dams. Bond and Keck were 

chosen from 34 submittals. 

Bond is a senior at 

the Oregon Institute of 

Technology, majoring in civil 

engineering. Keck is a senior 

at Rowan University, major-

ing in civil and environmental 

engineering.
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Performance monitoring has been part of geotechnical 

engineering from its beginnings as a formal discipline. The 

“observational method” was espoused by Professor Peck as a 

means for adjusting construction or varying design details based 

upon observations and measurements made as construction 

proceeds. This approach inherently recognizes the spatial 

variability of geologic materials in nature and its attendant e�ects 

on engineering parameters used for characterization. It also rec-

ognizes the changes that often occur in construction methods 

from design to the as-built condition of a project. These issues 

are ubiquitous today, and present the same types of challenges 

as they did for the pioneers of our field.

Performance Monitoring 
of Geotechnical Structures

As I See It

By Richard J. Finno, PhD, PE, D.GE, M.ASCE

Judicious application of the 
observational method has allowed the 
profession to advance over the years by 
establishing key parameters based on 
observed performance of a constructed 
facility. The knowledge gained through 
these advances has become the basis 
of many design methods. As new 
technologies continue to be introduced 
in geotechnical construction, results of 
well-conceived performance monitoring 
programs will continue to benefit 
geotechnical practice. Performance 
monitoring also provides value when 
verifying design assumptions in 
challenging projects, meeting regulatory 
requirements, and providing data to 
minimize potential litigation costs.

Speed of communication is 
essential to keep pace with activities 
at construction sites. Developments in 
information technology, automated data 
collection and remote monitoring have 
made real-time information systems 
possible. There is a clear trend for 
automated systems being employed in 
practice, as noted in the periodic state-
of-the-art reviews in the proceedings 
of the International Symposia on Field 
Measurements in Geomechanics.

Several examples of exciting devel-
opments in performance monitoring 
include:

 o Remotely-operated, robotic, total sur-
vey stations to monitor the displacement 
of optical prisms.



15www.asce.org/geo

o In-place inclinometers to remotely 
measure lateral movements with depth 
or vertical displacement within the 
ground, although systems which are 
stable over the time periods associated 
with many geotechnical applications are 
still expensive.

 o Piezometers to monitor pore water 
pressures.

 o Strain gauges of various types 
mounted on structural supports.

 o Tiltmeters placed on structural 
elements to monitor the distortion of a 
structure.

 o Fiber optics instrumentation using 
Brillouin optical time domain reflectom-
etry (BOTDR) to measure longitudinal 
and transverse cross-sectional defor-
mations of tunnel linings and strains in 
structural elements.

 o In-ground time domain reflectom-
etry (TDR) cables to detect localized 
shearing.

 o Internet-accessible, weather-resistant 
video cameras to allow remote 
visualization of the construction process 
in real-time, as well as a dated, photo-
graphic record of construction.

 o 3-D laser scans to capture an accurate 
image of the geometry of an excavation 
to provide an accurate, as-built digital 
record of construction.

Wireless communications have 
enabled real-time data transmission 
to host computers where data are 
uploaded on websites accessible to 
interested parties. Examples of applica-
tions include: (1) monitoring the effects 
of construction of deep excavations and 
tunnels in urban areas when deforma-
tions can impact existing structures and 
utilities; (2) monitoring the performance 
of an embankment dam during con-
struction and over its operating life; (3) 
detecting scour adjacent to bridge piers; 
and (4) evaluating abandoned mine 
collapse potential.

In fact, use of monitoring systems 
has been codified in some locales. For 
example, the observational approach is 
recognized as a valid approach to service-
ability requirements in Eurocode 7. This is 
particularly applicable to deep excavation 

projects because of the assumptions 
made when numerical modelling is 
included in the design calculations, espe-
cially when various construction activities 
are not explicitly modeled.

While automated monitoring devices 
have been incorporated into practice, 

the potential exists for getting more out 
of automated systems. Developments 
in sensor technology, information 
technology, and numerical analyses allow 
one to automate the cycle of observation 
and performance prediction updating 
and apply it to a variety of problems in 
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There’s no such thing as restricted access anymore.
 and get to work. 

When you’re drilling for soil samples, environmental 
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geotechnical engineering. This automated 
observational approach can be thought 
of as adaptive management. Field per-
formance data can be incorporated into 
the optimization routine as observations 
against which the numerical predictions 
are evaluated. Optimization is central to 
the process of adaptive management of 
geotechnical systems. Therein, various 
parts of a model are changed so that the 
measured values are matched by equiva-
lent computed values until the resulting 
calibrated model accurately represents 
the main aspects of the actual system. 
Optimization tools are readily available, 
which can be linked with commercial 
finite element codes. A truly automated 
system of real-time, remotely monitored 
performance and updated predictions is 
on the horizon.

To date, adaptive management 
techniques have focused on mechanical 

and hydrodynamic coupling effects 
on soil-structure interaction of under-
ground structures, primarily related 
to design and construction. A focus of 
future work lies in the long-term perfor-
mance of underground infrastructure 
and the identification of potential failure 
mechanisms as a result of coupled 
ground phenomena, including chemical 
and electrical effects, and their impacts 
on long-term performance.

Performance monitoring has 
advanced tremendously since Terzaghi 
and Peck’s efforts during construction of 
the Chicago subways in the 1940s. With 
pressing societal needs in infrastructure 
development and renovation, energy 
development and use, and mitigating the 
effects of climate change looming on the 
horizon, the many forms of advanced 
performance monitoring will allow 
geotechnical engineers to continue to 
add value to their clients and society.  

j RICHARD J. FINNO, PhD, PE, D.GE, 

M.ASCE, is professor of Civil and 

Environmental Engineering at Northwestern 

University in Evanston, IL. His research 

interests focus on combining theory 

and practice to reconcile full-scale field 

performance with analytical and numerical 

predictions. He can be reached at r-finno@

northwestern.edu

Optimization 
is central to 
the process 
of adaptive 

management 
of geotechnical 

systems.

As I See It
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Dr. Robert M. Koerner is a leading 
engineer, professor, and researcher 
who has dedicated nearly 40 years to 
the advancement of geosynthetics 
in civil engineering. Born in the U.S. 
to naturalized citizens from Austria 
and Germany in 1933, Dr. Koerner’s 
training in engineering began at 
Drexel University, where he earned 
his B.S. and M.S. degrees in civil 
engineering. After working in the 
construction industry from 1956-65, 
Dr. Koerner earned his PhD in civil 
engineering from Duke University in 
1968. That year, he returned to Drexel 
as a member of the faculty in the Civil 
Engineering Department, eventually 
earning the rank of Professor Emeritus 
in what is now the Department of Civil, 
Architectural, and Environmental 
Engineering.

Dr. Koerner’s work in the field of 
geosynthetics began during the late 
1970s while working as a consultant 
for the construction industry. In 1980, 
interest in Dr. Koerner’s work quickly 
took off after he published a book 
titled Construction and Geotechnical 
Engineering Using Synthetic Fabrics, 
written with a colleague, Joseph P. Welsh. 

By then, he had focused his research 
exclusively on the use of geosynthetics 
in a wide range of civil engineering 
applications. Much of Dr. Koerner’s 
work addressed fundamental questions 
related to the performance and durabil-
ity of geosynthetics that was essential 
for mainstream acceptance. In 1986, 
Dr. Koerner founded the Geosynthetic 
Research Institute (GRI) to strengthen 

collaboration between researchers in 
the field. The GRI reorganized as the 
Geosynthetic Institute (GSI) in 1991 
and, with the support of 71 member 
organizations, grew to become a leading 
source of knowledge on the subject of 
geosynthetics.

Dr. Koerner has shared his 
extensive research and experience 
with geosynthetics through hundreds 

Robert M. Koerner, PhD, PE, 
D.GE, NAE, Dist.M.ASCE

Geo-Legends

By Leikune Aragaw, S.M.ASCE, Julia M. Kripas, S.M.ASCE, 
and Hailey E. Votta, S.M.ASCE

Editor’s Note: This Geo-Legends article is the first written by undergraduate students 
with the support of their faculty advisor, Michael P. McGuire, PhD, PE, M.ASCE.

Julia Kripas, Hailey Votta, Dr. Robert Koerner, and Leikune Aragaw
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of publications. He has published 
over 500 technical reports and journal 
articles, written over 250 symposia and 
conference publications, contributed 
to 130 book chapters, and authored 
or co-authored 42 books. His books 
include the widely adopted textbook 
Designing with Geosynthetics and the 
autobiography Bob and Paula Koerner: 
A Success Story. Dr. Koerner has served 
as president of the North American 

Geosynthetics Society, serves on the 
advisory board for many colleges, and 
was part of the first class of the Academy 
of Geo-Professionals.

For his contributions, Dr. Koerner 
has received numerous honors and 
awards. Drexel recognized him with the 
Lindback Award for teaching excellence 
in 1974, a Lifetime Achievement Award 
in 2003, and named him Engineer 
Leader of the Year at Drexel in 2006. 
He was also named an Outstanding 
Educator of America in 1972, received 
the James R. Croes Medal from ASCE 
in 2000, and was honored with a Hero 
Award from the Geo-Institute in 2005. 
He is a Distinguished Member of ASCE, 
a member of the National Academy 
of Engineering, a Diplomate of the 
Academy of Geo-Professionals, and an 
Honorary Member of the International 
Geosynthetics Society (IGS). Finally Dr. 
Koerner has given many prestigious 
lectures, including the first Mercer 
Lecture sponsored by the International 
Society for Soil Mechanics and 

Geotechnical Engineering, the first 
Giroud Lecture sponsored by the IGS, 
and the 32nd Terzaghi Lecture.

Q: Has the cultural influence from 

growing up with foreign-born par-

ents, and living with your wife who 

migrated from Germany, a�ected 

your life?

Most definitely. My father immigrated 
to the U.S. from Austria at the age of 14, 

and my mother came later by herself at 
age 13 from Germany. They were two 
determined people who really wanted 
to become Americans. They were 
hard-working parents who loved one 
another and me as well. They told me 
that my job was doing well in school 
and behaving respectfully. When it came 
time for college, and I selected Drexel, I 
was told that most students there were 
engineers, so I said to myself, “Okay, let’s 
go with engineering.”

Interestingly, I met my wife at the 
same German-American club where my 
parents had met 28 years before. From 
the outset I knew she was the one. My 
wife was, and is, pivotal in my life. Most 
of our major decisions were initiated or 
at least prompted by her.

Q: You’ve raised three children who 

have all become engineers. What is it 

like living in an engineer-dominated 

family?

Pauline, George, and Michael all went to 
Drexel for their undergraduate degrees 

(George for all three). They each have 
two children, a boy and a girl. Five of 
the six grandchildren are also going into 
engineering. The sixth is still too young 
for the decision. We have a lot of fun 
together, but the discussions we have 
would be considered somewhat strange 
to others; it’s sometimes referred to as 
“combat conversation.” The discussions 
are quite technical and often need 
frequent Wikipedia checks when a 
challenge arises.

Q: How is it doing research and work-

ing with your son George, who is also 

a prominent geotechnical engineer?

It’s a joy. And he’s now my boss — he has 
taken over as director of the GRI, and 
that’s wonderful. For example, George, 
his son Max, and I have just authored 
our first “Koerner cubed” paper. Yes, it’s 
childish, but it’s also pretty cool!

Q: What are your interests outside of 

the academic world?

There is only one, and it’s road running. 
A running club started near my home 
in 1972, and it turned out that it 
was wonderful for the entire family. 
Running is a very efficient sport. You 
can do it anywhere, and all you need is 
a pair of running shoes. I’ve run around 
hotels in the middle of a snowy winter 
just to get mileage in. One thing led 
to another, and from jogging one goes 
into road races, and from road races, to 
half marathons, and then marathons. 
At this point, we’ve all done marathons 
and everyone is still involved, although 
by now I have reverted back to jogging.

Q: What led you to pursue geotechni-

cal engineering?

Part-time working in the soils lab at 
Drexel was the stimulus. I also had a 
great book written by Donald Taylor for 
one of my courses, and it put the inkling 
of foundations and soils in my mind. The 
seven jobs that I had in the nine-year 
period after graduating from Drexel 
all dealt with heavy construction, tank 
farms, or foundations. So they were all 
soils-related.

When it came time for college, and  

I selected Drexel, I was told that most 

students there were engineers, so  

I said to myself, “Okay, let’s go with 

engineering.”
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Q: How did you end up specializing in 

geosynthetics?

While working for Dr. Aleksandar Vesić, 
my PhD advisor at Duke, my work was 
focused in his specialty area of soil 
mechanics and foundations. So when I 
joined Drexel in 1968, my first research 
funding was an NSF grant on deep foun-
dations of pile groups. Later, I realized, 
perhaps subliminally, that I couldn’t 
compete with the major research schools 
and their renowned faculty. So I focused 

on atypical soils research. The first thing 
I did was somewhat bizarre; I listened 
to soils. The materials people called it 
“acoustic emissions.” With a physics 
colleague, I got a grant from the EPA to 
monitor earth dams, and we wrote a 
lot of papers. From there we went into 
nondestructive soil exploration using 
ground penetrating radar. Then I got 
into compacting metal powders, coal 
briquettes, and even pharmaceutical 
powders, namely stick deodorants for 
their cantilever strengths. Along the way, 
there were many papers and presenta-
tions. It was, and continues to be, a joy to 
both write and present.

In the late 1970s, the opportunity of 
testing a plastic pond liner as well as 
characterizing the filtration properties 
of a fabric for a textile manufacturer 
came about. Following these two small 
projects, along with the follow-up 
conference papers, I was asked to 
write a monograph on what is now 
called geosynthetics. This was in 
1979. So I co-wrote a little book, and 

the telephone never stopped ringing. 
Federal and state agencies, facility 
owners, consultants, manufacturers, 
and installers all were interested since 
the timing was perfect. It was clearly 
serendipity!

In 1986 we formed the Geosynthetic 
Research Institute at Drexel. It grew very 
fast with federal grants and contracts, 
and then became a consortium. Over 
time, the industrial members wanted 
more than just research. They wanted 

certification, accreditation, information, 
and education, so we then formed the 
Geosynthetic Institute (GSI) as an inde-
pendent entity. GSI has since moved off 
campus and continues to this day.

Q: What challenges have you faced 

within your research in the newly 

established field of geosynthetics?

In the late 1970s, when I looked at these 
sheets of polymers, whether in fabric 
form, membrane form, net form, or grid 
form, I was quite sure that they wouldn’t 
last very long, but they were easy to 
install in the ground. Remember, in 
the beginning plastics had a bad name 
and were considered both cheap and 
temporary. Today, they are lasting far 
longer than I ever could have imagined, 
but they are quite unforgiving in their 
placement. You would think they should 
be easy to place; you unload the roll and 
roll it out. However, punctures in mem-
branes, folds in geogrids, and improperly 
oriented geonets are just some of the 
major installation challenges.

Q: What do you see for the future of 

geosynthetics?

What’s wonderful to me is that we have 
merged into many more areas than the 
original geotechnical, environmental, 
transportation, and hydraulic applica-
tions. Currently, there are applications 
in shale gas fracking that include 
fresh water, frack water, production 
water, and the well tailings ponds. A 
second area is containment of coal ash 
residuals, both dry and slurried. A third 
area is heap leach mining. This is where 
you take excavated rock, make it into a 
big heap, and then leach it with either 
cyanide or sulfuric acid to get the gold, 
silver, and copper out of it. You need 
to put a geomembrane and a drainage 
system below the pile. You also need 
pond liners for two different types of 
surface impoundments. Finally, both 
agriculture and aquaculture use large 
quantities of geosynthetic materials. 
These are all applications I never 
dreamed of as little as 15 years ago.

Q: What do you consider to be your 

greatest career achievement?

Certainly, my election to the National 
Academy of Engineering is the highest 
honor I have received. That said, I am 
sure it was stimulated through my pub-
lications of the textbook Designing with 
Geosynthetics, now in its sixth edition. I 
feel fortunate that many other honors also 
accrued of which I am thankful. Along the 
way, I have met and interacted with many 
wonderful people, both here and abroad.

Q: What drew you into academia?

My wife recognized that I was unfulfilled 
in both my consulting and industry 
jobs. And she said, “You have to settle 
down jobwise.” After we had our three 
children, she thought that the academic 
pattern would fit in nicely with the 
young family calendar. So I took a little 
job teaching at Widener University. 
The dean told me that I needed to get a 
doctoral degree if I wanted to continue 
academically. He told this to my wife, 
too. So she said, “Bob, you need to 
get your PhD.” In so doing, I became 

Where do you do research? Well you could 

do it at a government laboratory or in an 

industrial atmosphere, but academia works 

great in this regard, particularly since one 

can choose his/her own topic area.

GeoLegends
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entranced with research. I really like 
when curves work out as anticipated 
or verifying that a geosynthetics 
experiment fits a geotechnical model. 
And where do you do research? Well you 
could do it at a government laboratory 
or in an industrial atmosphere, but 
academia works great in this regard, 
particularly since one can choose his/
her own topic area.

Q: What do you feel is the future of 

civil engineering education?

First of all, the future of all types of 
engineering is awesome. The job 
situation is good and appears to be 
increasing as the recent recession 
recovers. But, in academia, I sense 
somewhat of a disconnect between civil 
and the other engineering disciplines in 
which corporate funding propels major 
research efforts. As civil engineers, 

we focus on transportation and 
environmental budgets and other kinds 
of government spending much more 
than other engineering disciplines, 
resulting in less research at universities 
being done in civil compared to other 
departments. This makes it difficult, 
particularly for faculty, insofar as 
advancement is concerned.

Q: What advice would you give to a 

young engineer in this field?

I would definitely set my sights on a 
master’s degree, preferably full-time, 
rather than part-time. My master’s degree 
stretched over seven years, and it was a 
strain on everyone involved. Next, do you 
go on for a PhD? It’s situation-specific 
and also individually specific. If you go 
for money, there are studies that show 
that it’s often not worth it. On an emo-
tional basis, however, I challenge that 

narrow view. There are intrinsic values in 
attaining one’s full mental potential, and 
one does not usually get the chance to 
turn time back on itself. Go for it, and the 
sooner the better! 

j LEIKUNE ARAGAW, S.M.ASCE, is an 
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Figure 1. AMTS powered by solar panels.
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I
n the past 15 years, the tools and techniques used 

to monitor the performance of existing ground and 

surrounding structures during construction have improved 

signifi cantly. Practice is trending from manual intrusive 

instruments to more automatic, remote sensing, real 

time, and refl ectorless techniques. Optical and radar 

signals are now commonly used for a wide range of 

high-accuracy movement detection and measurement. 

The improvement of data processing methods and 

capabilities helps to manage project risk. After all, mitigating 

settlement risk is almost always the top geotechnical 

concern during construction. While other sectors adopted 

smart technology long ago into their risk management 

decision-making processes, the civil engineering industry 

is only now reaping the full benefi ts of instrumentation and 

monitoring applied to all phases of a construction project.

By Boris Caro Vargas, M.ASCE

THE FUTURE OF 
UNDERGROUND 
CONSTRUCTION 
MONITORING
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Today’s and Tomorrow’s 
Geotechnical Monitoring Systems
Underground construction, especially in urban areas, faces 
myriad challenges. Downtown areas are more and more 
crowded with layers of existing underground construction 
already overlapping each other. In addition to the technical 
challenges associated with the presence of nearby under- and 
above-ground structures, monitoring the impact of an urban 
underground construction involves the installation of sensors 
on these structures or their vicinity. The increasing costs of 
manpower and the indirect costs related to more intrusive 
techniques have pushed the monitoring firms to seek out 
less-intrusive solutions, either by adapting existing techniques 
or inventing new tools.

Wireless Communication and Power Consumption 
Data communication is always specific to an instrument 
location, and every new installation brings a specific challenge. 
Historically, radio communication has been the preferred 
solution for data transmission between a sensor location and 
the base station since cabling, trenching, and restoration can be 
cost-prohibitive. However, the lack of reliability of such signals 
and the distance limitations, especially in heavily urbanized 
areas, restrict the use of radios. Decreasing cellular phone 
communication costs and increasing reliability and network 
coverage in most urban areas makes this type of communication 
the best solution for data transmission. 4G is now available and 
being used successfully for large data transfers. Remote commu-
nication also can be installed for underground instrumentation 
without the need of trenching converting each instrumented 
borehole into an autonomous stand-alone monitoring location.

The second area of improvement not related to sensor 
technology itself is power consumption. Power loss is a risk 
that data can be lost, something that’s unacceptable for any 
monitoring program. That is why there have been significant 
improvements in reducing the power consumption of most of 
the control units. Additional components are used to switch 
between active and passive modes, depending on the data 
collection frequency. The use of solar panels is common 
in most areas, even with low sunlight. Future applications 
and optimization will further reduce power demands with 
smaller, more efficient batteries and charging systems. These 
improvements will reduce the presence of cables and advance 
the autonomy and reliability of the monitoring systems.

The Emergence of Remote Sensing with Automatic, 
Motorized Total Stations 
The impact of underground construction can be monitored by 
installing sensors in the ground that directly measure the change 
of a parameter, translating it into a signal at a specific location 
above or below ground. The sensor could also measure dis-
placements of specific points using standard survey techniques. 
The technological computer revolution that transformed the 

tools used by surveyors has had a profound impact on both the 
hardware and software, whereas the change for geotechnical 
instruments mostly affected the “software,” or the way to collect 
and process data. These changes are best illustrated in the use of 
specific equipment: Automatic Motorized Total Stations (AMTS), 
aka Robotic Total Stations (RTS).

This equipment has the ability to monitor absolute 3-D 
movements 24/7, automatically, and remotely. The equipment 
hardware has improved significantly over the last 15 years 
and today is more precise, robust, reliable, and quiet. It is now 
possible to automatically monitor 50, 3-D, precise targets at a 
100-m distance with accuracy better than 1 mm in each of the 
three dimensions in less than one hour. In terms of software, 
the improvement in computer processing speed has reduced 
the calculation time to obtain absolute monitoring 3-D dis-
placements in “near” real time and has allowed more complex 
calculations using AMTS networks instead of single units. 
Figure 1 shows a typical AMTS setup powered by solar panels 
during underground construction below an existing road. Even 
though the AMTS and all other remote sensing techniques 
cannot totally replace the underground sensors — as they 
cannot monitor below the surface — networks of AMTS are 
now the preferred monitoring tool on most large projects.

Other Non-intrusive Monitoring Techniques 
AMTS is the first remote sensing tool for which the data 
acquisition is totally separated from the monitoring point. 

Figure 2. InSAR data on large-scale 
output for settlement monitoring.
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In this case, at the monitoring location, no specific sensor is 
installed… only a prism that reflects the laser signal sent by 
the AMTS. Another survey tool, the laser scanner, often called 
LiDAR, is being used to monitor deformation. Mostly used in 
the mining industry, LiDAR has limited application in civil con-
struction due to accuracy and data processing requirements. 
Another technology, which uses radar interferometry, has 
been widely used for slope stability. The technology is accurate 
within 3 to 5 mm and is used to monitor beyond the traditional 
zone of influence of a construction project in time and space. 
The capability to process images from the past and the size 
each image can cover (5 km x 5 km with a density of 10,000 
points/km2 or more) make it a very usable tool to complete 
existing monitoring programs at a lower cost than traditional 
techniques. A typical application is shown in Figure 2.

These three techniques and their variations are the 
present and future of non-intrusive monitoring tools. The 
last technique worth mentioning is the use of GPS sensors; 
however, their principle is closer to standard sensors where 
each monitoring point is an independent sensor. Although 
there has been a clear improvement in accuracy and data 
processing times, their cost and intrusiveness is comparable 
to traditional structural sensors. All these tools will not 
replace standard instrumentation, but, as data processing 
times decrease and accuracy increases, they will eventually 
become a part of typical underground construction monitor-
ing programs.

Evolution of Data Management
History and Geography of Geotechnical Data 
Management
Before the 1990s, the monitoring of geotechnical parameters and 
underground construction impacts were recorded through man-
ually read instruments. The only applications of automated or 
semi-automated geotechnical sensors were found in dam works. 
Most of the manual instrument types and sensor technology are 
still widely used today, from observation wells to manual incli-
nometers. Only a few new sensor technologies have emerged, like 
Micro Electro Mechanical Systems (MEMS) or fiber optics, and 
most of that evolution is due to improvements in data collection, 
processing, and management. As in many other industries, the 
geotechnical monitoring is engulfed in the computerized revo-
lution and has widely benefited from the exponential increase in 
data collection and processing capabilities… not to mention birth 
of the Internet. Managing databases of several gigabytes is now 
common, but was impossible in the 1990s. 

Drilling, excavating, and grouting equipment are now 
wired with computers to control some of the most sensitive 
construction processes, such as compensation grouting or 
mechanized tunneling. This advancement has given birth to a 
new era of real time risk and data management. For example, 
the Jubilee Line Project in London was constructed between 
1994 and 1997 under the scrutiny of hundreds of electrolevel 
beams connected to Automatic Data Acquisition Systems 
(ADAS), and other various instruments. The computerized 

AMTS is the first remote 

sensing tool for which 

the data acquisition is 

totally separated from the 

monitoring point. In this 

case, at the monitoring 

location, no specific sensor 

is installed… only a prism 

that reflects the laser signal 

sent by the AMTS.
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grout control process, combined with 
the automatic data acquisition and 
processing of geotechnical instrumen-
tation, was the first implementation of 
real-time risk management for an urban 
underground construction project. 
The data management and IT room is 
shown on Figure 3.

The first significant use of auto-
mated geotechnical instruments on a 
construction project was performed 
on the East Side access in NYC in 
1999, as well as in Puerto Rico in 1998 
on the Rio Piedras Station. The real-
time monitoring in the U.S. and the 
application of the latest data collection/
processing techniques has been lagging 
behind compared to Southeast Asia 
and Europe. Database sizes of several 
gigabytes (up to 120GB in Barcelona L5) 
have not been seen until very recently in 
the U.S. However, due to recent global 
economic changes and the complexity 
of some recent urban construction 
projects, the U.S. has closed its “techno-
logical” gap and has seen similar data 
collection applications. Today, many 

different software programs are available to collect, store, 
manage, and report geotechnical instrumentation data.

Today’s Challenge: From Data to Information 
In large underground construction projects, where very dif-
ferent soils and groundwater conditions can be encountered, 
the interpretation of the data retrieved from sensors requires a 
high level of local geotechnical expertise. Also, the correlation 
between the construction sequence and its impact on existing 
surrounding structures requires deep knowledge of pre-design 
and post-construction data analysis. The geotechnical 
engineer cannot be a slave to the data; the data and the related 
instrumentation program must be a tool at the service of the 
engineer. Since the middle of the 2000s, there was an illusion 
that real-time data management could prevent any major 
collapse from happening and that the more sensors and data 
that could be collected, the safer the project would be.

However, this proved to be wrong in Cologne, during the 
2009 construction of one of the crossover passages of a new 
light rail underground project, where an extensive monitoring 
program had been implemented. Two buildings collapsed in 
the vicinity of the construction of a shaft on March 3, 2009, 
killing two people. In Amsterdam, during the construction 
of the North/South subway line — and despite the largest 
monitoring program implemented up to that date — several 
buildings sank several centimeters in September 2008 during 

Figure 3. Data management “room” at the early stages.

The next step in global 

integration is to anticipate 

ground behavior and 

perform automated 

design analysis with the 

construction monitoring 

data in near real time to 

allow for modification to 

the design and or means/

methods.
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the construction of the Vijzelgracht Station. In both cases, 
buildings, ground, and groundwater were heavily scrutinized. 
One of the main lessons learned from those events was that 
data has to be processed into information and fed into early 
warning systems in order to become an efficient tool for risk 
management. Figure 4 shows one of the latest evolutions of 
data management software for underground construction 
where the goal is to present the most relevant information on 
one single screen to allow the Engineers to interpret the data 
and make decisions in “near real time”. After two decades of 
the limitless increase in the amount of data collected (“quan-
tity”), one of the major challenges is learning how to extract the 
relevant information (“quality”), and sift through and interpret 
the data accurately.

Global Data Integration and Decision-making Tool
The software revolution has impacted the entire construction 
process. Most of the modern heavy construction equipment 
includes a personal computer or black box that records all the 
important parameters necessary to understand the mechanical 
behavior and performance of the machine. In addition to these 
internal dataloggers and the standard monitoring techniques, 
the whole impact of the construction has to be monitored, 
recorded, and compared to acceptable standards. Apart from 
vibration limits, each city or jurisdiction has noise and dust 
limits that construction operations cannot exceed. Monitoring 
is becoming a requirement for a majority of underground 
construction projects, including:

 o Real-time geotechnical instrumentation sensors
 o Equipment performance parameters
 o Environmental data

All three monitoring systems can function independently of 
each other — yet have a clear interaction with one another to 
ultimately mitigate risk. This global integration started with proj-
ects where compensation grouting data had to be combined and 
compared with real-time settlement at each specific monitoring 
point location, such as the Jubilee Line Project in London in 1993. 
The concepts are now widely used on construction projects where 
the typical excavation equipment parameters are combined with 
settlement data to allow for a better adjustment of construction 
parameters in real time. The next step in global integration is 
to anticipate ground behavior and perform automated design 
analysis with the construction monitoring data in near real time 
to allow for modification to the design and or means/methods.

We Are Still at the Early Stages…
It is clear that the monitoring of urban underground construc-
tion is a “work in progress.” Mistakes have been made along 
the way; however, emerging technologies are creating auto-
mated, reliable, accurate, and real-time monitoring programs. 
Priority should be placed on the quality of the information 
rather than the quantity. After a period of exponential growth 
in data collection, the focus is now on making sure that the 
right information is communicated to the right person at 
the right time. The work of the engineer is still to interpret 

Figure 4. Global data integration and alert management.
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and correlate the data, to identify construction impacts, and 
modify or improve designs through observation. The new 
programs simply make that job easier.

It is also important to select the right monitoring com-
pany because these systems are becoming more and more 
complex, and the need for reliable data is becoming ever 
more critical. Should the monitoring firm be selected by the 
general contractor based solely on “low price,” as with other 
standard construction contracting processes, or does the 
risk involved with the criticality of the information make it 
worth exploring other options? We should be very clear with 
our clients about the benefits and drawbacks of who should 

be responsible for monitoring and instrumentation during 
construction. The people who have the greatest interest in 
the monitoring and instrumentation data should be given 
direct responsibility for obtaining the data. 

j BORIS CARO VARGAS, M.ASCE, general manager for Soldata 
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data and the related instrumentation program must be a tool 
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DATA MANAGEMENT SYSTEM AND 
CONSTRUCTION MONITORING RESULTS FROM 

WOLF CREEK DAM REHABILITATION

Figure 1. Completing deep seepage cuto�  wall construction in tight quarters.
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Wolf Creek Dam 
is located on the 
Cumberland River in 
the western part of 
Russell County, KY.

Completed in 1951, the dam was oper-
ated with few visible distress signals 
until 1967. Following muddy fl ows in 
the tailrace and two sinkholes in 1967-
1968, an emergency grouting program 
was completed, and a seepage cutoff 
wall was installed through the crest and 
in the switchyard in the 1970s. Since 
that time, the dam has been closely 
monitored. Based on instrumentation readings, subsequent 
investigations, and visual observations, it became apparent 
that there were seepage pathways which could cause failure of 
the dam that were left untreated by the original seepage cutoff 
walls and emergency grouting. Due to these more recently 
developing distress indicators and concerns, as well as the 
consequences should the dam fail, rehabilitation of the Wolf 
Creek Dam became a top priority for its owner, the Nashville 
District of the U.S. Army Corps of Engineers (USACE). At its full 
fl ood control pool, Wolf Creek Dam impounds over 6 million 
acre ft of water. Were the dam to fail, there would be signifi cant 
consequences for the downstream communities, including the 
city of Nashville, TN. In January 2007, USACE placed the dam in 
Dam Safety Action Class (DSAC) I, a designation applied when 
there is a “high risk” for failure.

The recently completed rehabilitation of the Wolf Creek 
Dam included a seepage cutoff wall installed on the upstream 
side of the dam that was signifi cantly longer and deeper than 

the originally installed wall (Editor’s note: see GEOSTRATA, 
January/February 2013, pp. 40-42, 44 for additional 
background). It included grout lines installed immediately 
upstream and downstream of the new wall and a 180-ft deep, 
supplementary cutoff wall in the switchyard. The primary 
rehabilitation feature of the $594 million project was the 
980,000-sq-ft, concrete barrier wall installed on the upstream 
side of the dam that was 3,800 ft long, 275 ft deep at the 
maximum depth, and a minimum of 2 ft thick.

The USACE design and management team collaborated 
with the barrier wall construction team, comprising a joint 
venture (JV) between Treviicos and Soletanche Bachy, on 
developing, implementing, and maintaining the Wolf Creek 
Information Management System (WCIMS). WCIMS is an 
innovative, Geographic Information Systems (GIS)-based 
application that was developed to manage and visualize all 
construction and performance data. Timely access to this 
information was critical to the project’s quality assurance 

Figure 2. Simplifi ed data fl ow diagram.

The cross-section along the profi le of the wall was 

a particularly useful innovation; it allowed for better 

visualization of the wall as it proceeded and made for 

more useful spatial analysis maps than would have been 

achievable using the more traditional GIS plan view.
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program to monitor the dam safety and to assess the progress 
toward successful completion.  Figure 1 shows equipment used 
by the JV in several stages of the seepage cutoff wall construc-
tion through the embankment and into the rock foundation 
from the upstream platform requiring careful coordination of 
all work elements on a congested platform.

The Need for the WCIMS
As you might imagine, the USACE had numerous specifi ca-
tions for this large project, so managing quality assurance and 
quality control (QA/QC) became complex. Using “traditional” 
disparate techniques would have required multiple spread-
sheets, CAD fi les, fi eld forms, numerous paper documents, and 
other information to be collected and managed. Each barrier 
wall element had multiple records that captured the excava-
tion, orientation, verticality measurements, QA/QC checklists, 
concrete batch tickets, concrete testing records, and tremie 
concreting records. Each of the 1,145 barrier wall elements 
making up the barrier wall alone required many pages of doc-
uments, records, and data — all generated by numerous pieces 
of equipment, inspectors, tests, and batching operations.

To illustrate the scale of the data, the barrier wall thickness 
had to be calculated in more than 10,000 locations across the 
wall in horizontal section cuts every 30 vertical feet for each 
barrier wall element. More than 8,000 concrete cylinders 
were tested for 28-day strength, and those results had to be 
correlated to each barrier wall element. Without the WCIMS, 
this information would have been managed on paper, and 
it would have been necessary to re-enter or “cut-and-paste” 
much of the information multiple times into different forms 
for analyses, for inclusion in as-built CAD drawings, and to 
complete fi nal reports for each element. The project team 
sought an innovative alternative to this labor-intensive data 
management strategy by considering modern technologies 
that could be employed to address the specifi cation require-
ments and important functional considerations:

o Ability to handle many disparate data sources
o Easy and immediate access to data
o Effective and clear data visualization
o Decision-making support capabilities
o Access to instrumentation data in the context of 
construction data

Components of the WCIMS
The primary design concept of the WCIMS was integration of 
a project-specifi c, relational database and a GIS site model 
in which disparate data types could be viewed in a common 
spatial view. The GIS draws information from the features’ 
data attributes and the shape and location of the feature. 
The following core components allowed the project team the 
ability to automatically create geographic data and visual 
feedback control:
o Enterprise database (EDB) and database management 
system (DBMS).  The heart of the WCIMS was a single, 
relational database used to store, relate, and serve all project 
data. A web-accessible, enterprise database (EDB) ensured that 
information was consistently up-to-date and available from a 
single authoritative source.
o Project website.  A secure project website was used as a 
portal to allow continual team, client, and owner access 
to information via interactive reporting tools and a map 
interface. For real-time data streaming using sensors and 
monitoring devices, the project website served as an online 
dashboard, displaying time series plots and statistical 
analysis results.
o Secure FTP site (or other fi le transfer and repository).  A 
secure fi le transfer protocol (SFTP) was required by the project 
specifi cations and was used to move and store documents, raw 
data fi les, and database outputs.
o Desktop software.  Where offl ine data access was needed, 
well-documented desktop applications were developed to 
allow visualization and reporting on remote user computers. 

Figure 3. Plan View depiction of site data displayed with background aerial imagery using GIS.  

Also pictured here are “hyperlink” and “identify” windows available in GIS.
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Free GIS viewers or full GIS environments were used to display 
spatial models and graphic/tabular data summaries. The 
supporting data behind the GIS viewer or the full-scale GIS 
could be updated at any time, allowing USACE users to quickly 
and efficiently create new maps and perform spatial analyses 
as the project proceeded.

Data Flows and Processing
Depending on the type of data being captured, a variety of 
methods were used to transfer the information into and out of 
the project database. Data proceeded through four processing 
stages before being ready for visualization and interpretation: 
(i) data collection, (ii) digital transfer, generally by SFTP or 
direct database table connections, (iii) data verification and 
compilation in the EDB, and (iv) geoprocessing to create 
geospatial features from database tables. See Figure 2 for a 
project work flow schematic.

Data Collection.  For data to be visualized in a GIS, the data 
had to either contain location information within the record 
or be relatable by feature identity to existing data with loca-
tion information. For example, stationing or coordinates had 
to be provided in a known geographic projection system for 
plan view mapping, and the elevation and a station reference 
were required for profile views. Data types were handled 
differently, as described below: 

 o Existing or historical site data.  Current and historical site 
data were consolidated into a single geodatabase, typically 
by converting from existing CAD or GIS files, digitizing from 
scanned drawings, or plotting tabular records using coordinate 
information.

 o Manually entered data.  Custom form tools were developed 
to facilitate manual data collection on a variety of devices, 
including laptops and mobile devices. Field applications were 
developed for either offline data entry (to be later uploaded 
and synchronized with the EDB) or for direct, web-accessible, 
data entry via online forms and tables.

 o Automated dataloggers.  Instruments that automatically log 
data required an “ingestor” to digitally import those datalogger 
files into the EDB for storage and visualization.

 o Laboratory data.  Laboratory data were delivered to the 
contractor directly from the geotechnical/materials laboratory 
via electronic database files.

File Transfer.  The secure SFTP site was used to collect raw 
data files and project documents to distribute processed 
geographic data to the end users.

Data Verification and Compilation.  The DBMS first verified 
all imported data for completeness and integrity before adding 
the information to the EDB. The verification process checked 
to make sure that any required fields were present and con-

Figure 4. Profile view of wall construction.

Figure 5. Spatial trends in concrete core strength.

tained proper nomenclature, and that data values were within 
appropriate ranges. Metadata were also captured during the 
append process.

Automated Geoprocessing.  Geoprocessing included 
functions and procedures that created new geographic data 
points, lines, and polygons based on raw or processed input 
data in the EDB. These input data often contained properties, 
measurements, and location/geometry information. Using 
this information, geometries of the features were built by 
connecting lines to create polygons in real-world space that 
represented a plan view or profile perspective of the barrier 
wall elements. Because geoprocessing routines could measure 
and store information regarding the proximity and overlap of 
different features, they could be automatically symbolized by 
color, patterns, or other visual cues according to important 
ranges or properties of the data.
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Data Visualization, Reporting, and Analysis
One of the most beneficial features of the WCIMS for 
the project team was the ability to assess and visualize 
construction progress and QA/QC data and to view the field 
instrumentation results. The visualization and reporting 
functionality were provided using direct access to the EDB 
for: (i) non-spatial records and analysis results; and (ii)  
spatial data through either a simplified GIS map or a  
full-scale GIS. The simplified interface was provided  
through a web-based map and by using a free GIS viewer  
to access documents.

Construction Data Viewing and Access.  Interactive  
mapping tools gave the project team the ability to use the 
GIS model to visualize dam construction data in either a  
plan (Figure 3) or cross-section (Figure 4) views. The cross- 
section along the profile of the wall was a particularly useful 
innovation; it allowed for better visualization of the wall as it 
proceeded and made for more useful spatial analysis maps 
than would have been achievable using the more traditional 
GIS plan view. Because the data were always available 
through the full-scale GIS, supplemental, archived data 
could be integrated to make new maps and drawings  
to meet current needs.

The functionality of the GIS viewers used in the WCIMS 
complemented the analysis capabilities of GIS technology by 
allowing users to: 

 o select specific layers that were displayed on the screen;
 o navigate around the screen by using pan and zoom tools, 

or by selecting a pre-saved spatial “bookmark”;
 o view the map scale and cursor position; and
 o click on a feature to reveal data associated with that 

component or to open any file or report associated with that 
component.

Construction Performance Analysis with GIS.  From a 
dam safety and QA/QC perspective, the ability to visualize 
the collected and geoprocessed data proved to be one of 
the most utilized features in the WCIMS. Instrumentation 
readings could be compared to construction activities, 
and any impacts upon dam safety of those activities could 
be immediately assessed. When construction activity was 
occurring at depth, it was critically important to understand 
any instruments that reacted to the work, as this could 
protect dam safety during construction. Barrier wall quality 
control was identified in the specifications by vertical control 
piles and other elements. Deviations from the vertical at 
any depth could be calculated from input data during the 
geoprocessing stage and subsequently visualized in GIS. This 
allowed the contractor and USACE to quickly produce maps 
and drawings to illustrate that the barrier wall thickness 
goals were met on the project.

Construction Management and Tracking using GIS.  Visu-
alization of dam construction records allowed a quick and 
comprehensive way to present the current status of construc-
tion, a metric of great interest in large-scale, fast-paced projects. 
Status at any point in time was visualized simply by displaying 
the barrier wall in plan and profile view, with one color used 
for proposed/design elements and a second color used for 
completed elements. This simple approach was effective in 
immediately communicating the extent to which a wall was 
built, and when it was built, by comparing to earlier versions 
of the same image. Access to the EDB allowed USACE to easily 
produce and track histograms and adherence to specifications 
for concrete cores, concrete cylinders, and other test reports 
generated during execution of the project.

GIS Reports and As-built Drawings.  In addition to viewing 
information in a spatial context, once data had been com-
piled in the EDB, it was common to automate the process 
of generating tabular and graph-based reports from the 
selected data. For example, interactive reports hosted on the 
web, or desktop tools connected to (or using data exported 
from) the EDB, allowed users to view and filter construction 
progress data, statistical reports, and charts using the most 

The primary design 

concept of the WCIMS 

was integration of 

a project-specific, 

relational database and a 

GIS site model in which 

disparate data types 

could be viewed in a 

common spatial view.
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current information available, as shown in Figure 5.
With the WCIMS, regular progress reports and as-built 

drawings were generated quickly, with the same stylistic 
representations as used in the interactive mapping application. 
Information from the EDB could be formatted for direct 
batch input into AutoCAD or MicroStation for presentation of 
as-built drawings in accordance with project specifications.

Collaboration and Standardization 
Are Key to Future Innovation
The geotechnical profession has long recognized that 
collaboration between geo-professionals, owners, and con-
tractors plays a vital role in the successful execution of major 
infrastructure projects. It is time that the profession recognizes 
that the integration and adoption of new and innovative 
technologies into our practice can result in a “step-function” 
improvement to our practice. This will necessitate the collabo-
ration of data management specialists and the introduction of 
data management training to all geo-practitioners.

Success will also be facilitated by changing our current 
“paper driven” information and project management strate-
gies in favor of strategies that treat information as “data” that 
can be readily accessed and assessed. Had the USACE not 
recognized the potential value of the WCIMS, the technical 
and construction success at Wolf Creek would have been 
much more difficult and labor-intensive to demonstrate. 
The WCIMS allowed the project team to efficiently collate 
and manage over one million files and database records that 
included historical and recent geotechnical information 
from USACE “paper” files, barrier design and construction 
documents, geotechnical instrumentation data, and project 
management information.

The system’s utility was demonstrated in the post– 
construction, evaluation process that remedial projects of 
this type must undergo. Just eight days after installation of 
the last barrier wall element, the Nashville District was able 
to provide a comprehensive assessment and conclude that a 
high quality barrier wall had been constructed which met or 
exceeded project requirements. As a result, the project team 
agreed that the water level in the reservoir could be raised 
and that the Wolf Creek Dam could commence its normal 
operations. Without the WCIMS, this process would have 
taken many man-months of effort to accomplish.

The functionality of the WCIMS is directly applicable to 
other projects USACE-wide. Based on lessons learned from 
the WCIMS development, a standardized data management 
strategy, including a standard database schema, is being 
developed that can be applied to future barrier wall 
construction projects. For USACE projects and other major 
infrastructure projects, this transition to standardization 
and data management will require a cultural change that 
embraces non-traditional strategies. However, it is easy to 
see how the lessons and strategies that were successfully 

From a dam safety and 

QA/QC perspective, 

the ability to visualize 

the collected and 

geoprocessed data 

proved to be one 

of the most utilized 

features in the WCIMS.

implemented into the WCIMS for the Wolf Creek Dam 
Rehabilitation Project could be adopted and used  
successfully on all types of large civil and geotechnical 
engineering projects. 
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Geotechnical IT Revolution: 
INTELLIGENT COMPACTION and Beyond
By David J. White, PhD, PE, M.ASCE

T
he explosion of innovative developments in the IT industry is 
making many of us geotechnical engineers green with envy. 
We want some new technology, too! Luckily, advances in 
sensors and wireless communication capabilities are making 
possible many innovations in geotechnical engineering and 
construction. Just as finite element analyses transformed our 
industry starting in the 1970s, intelligent compaction (IC) 
is slowly turning traditional earthwork observations upside 
down. Sounds great, doesn’t it, but what exactly is IC?

Although its origin dates to the late 1970s and early 1980s, IC has become 
an increasingly popular focus of research, demonstration projects, and 
updated specifications in the U.S. and elsewhere. Most compactor manufac-
turers now offer an integrated version of IC capability with new machines, and 
a few technology providers retrofit existing machines. Importantly for us, a 
firm grasp of IC technology will be valuable as we transform our industry.

Our digital revolution does not stop with IC technology. Recent advances 
in IC technology parallel advances in measuring in situ modulus of com-
pacted materials as a better link to mechanistic pavement design, significant 
improvements to instrumentation with wireless communication, and 
geospatial visualization and mapping of data. Accompanying this trend are 
the concepts of using IC in the public sector for performance specifications 
and testing for earthwork construction. Performance specifications are being 
written that focus on controlling the field process and guiding the selection of 
geomaterials to meet stiffness-based design requirements.

Driving some of the motivation to move toward performance assessment is 
that many agencies are trying to move away from what has been the backbone 
of compaction inspection—the nuclear density gauge. Taken together against 
the backdrop of new IT capabilities, a lot is happening in the areas of compac-
tion equipment and in situ testing.
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Figure 1. Operator display in compactor 

outfi tted with IC system.
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Figure 2. Geospatially referenced IC color map.

What Is Intelligent Compaction?
The words “intelligent compaction” mean different things to 
some industries or agencies. IC was originally called “contin-
uous compaction control” (CCC) as defined in Europe, where 
IC was reserved for CCC compactors with integrated control 
algorithms that automatically adjust vibration amplitude 
and/or vibration frequency. The automatic feedback was the 
“intelligent” aspect and was primarily used to prevent chaotic 
motion while vibrating on hard ground. However, CCC was 
limited because the “control” aspect did not exactly reflect 
control of the actual compaction. Further, CCC and IC defini-
tions were limited only to compactors that vibrated, whereas 
new technologies provide measurements in the non-vibratory 
mode. Consequently, the word “intelligent” became trendy as 
shorthand used at meetings and conferences, which contrib-
uted to the confusion.

Now IC represents a catch-all category of compactors with 
integrated sensors that measure machine-ground interaction 
properties and various machine operational (e.g., pass count) 
and position measurements. Figure 1 provides the operator 
perspective of the real-time IC monitoring screen. Currently, 
three approaches relate machine-integrated measurements 
to ground properties: 1) vibration frequency domain analysis; 
2) vibration analysis coupled with dynamic modeling; and 3) 
non-vibratory machine drive power measurement. There will 
probably be new approaches developed in the future as well. 
Without going into the equations, the goal of the different 
approaches is the same: to output IC values that can be linked 

to engineering measurements that contractors can use to 
monitor compaction productivity and inspection personnel 
can use to maintain an effective QC/QA process. That said, IC 
values are machine-specific and require site calibration with 
independent testing.

Figure 2 shows how IC measurement data can be 
presented as a color-coded, GPS-referenced spatial map. 
The color scale can be calibrated using stiffness-based in 
situ testing, such as plate load tests. In general, density 
is not used to calibrate IC values for earthworks, but has 
been reportedly used with some success on asphalt. Many 
reports and papers describe the limits of IC correlations for 
earthwork operations (e.g., NCHRP Report 676, Intelligent 
Soil Compaction Systems).

The data generated from IC measurements include a 
measurement value, machine position, speed, direction, 
vibration settings and time of measurement. Figure 3 shows 
an example of IC data from a project involving compaction 
of coal combustion waste. The color scale was set so that the 
green and blue areas met the minimum compaction criteria 
based on calibration with a dynamic cone penetrometer. In 
general, areas colored yellow or red have low strength due to 
high moisture content or inadequate compaction. Presenting 
the results in this fashion allows operators to spatially identify 
areas of non-compliance.

Plots of the compactor coverage and pass count can also 
be produced. This approach can be useful to contractors 
that have a method specification (e.g., one pass per inch of 
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Figure 3. IC data from study on compaction of 

CCPs showing weak areas.

Figure 4. Using IC as precision construction tool to identify 

and treat localized unstable areas.

Driving some of the motivation 

to move toward performance 

assessment is that many agencies 

are trying to move away from 

what has been the backbone 

of compaction inspection—the 

nuclear density gauge.

loose lift thickness) and to document compaction effort and 
lift thickness. This real-time information brings value to the 
contractor during the construction process, but should also 
have value longer term when things go bad and the attorneys 
start calling. Using the IC records as part of a defense has yet 
to be tested. In general, however, the method process of pass 
counting is losing favor to end-result acceptance criteria. What 
has been discovered is that the number of roller passes does 
not guarantee quality of compaction and can be inefficient and 
expensive for the contractor due to wasted rolling effort and 
fuel consumption.

Where Is Intelligent Compaction Being Used?
Recent data compiled by the Center for Earthworks Engin-
eering Research at Iowa State University (CEER) shows 
that IC has been used on more than 120 public-sector 
projects in the U.S. and that the annual number of projects 
is trending upward. These projects include construction of 
embankments, pavement subgrades and granular bases, 
chemically stabilized soils, hot-mix asphalt, earth-retaining 
structures, mechanically reinforced soils, and backfill com-
paction around box culverts. IC compactors used for asphalt 
compaction are additionally outfitted with sensors to report 
surface temperature. Additional details with case histories 
for many of these projects can be viewed at www.ceer.iastate.
edu. Additional details about uses for IC can be found at 
www.geotechtool.org and www.intelligentcompaction.com. 
The Federal Highway Administration is currently helping to 
implement IC technology nationwide, with a primary focus 
on asphalt (www.fhwa.dot.gov/everydaycounts).

The U.S. Army Corps of Engineers used IC in 2007 to build 
a runway in a remote location in Australia. Military projects 
are partly motivated by rapid construction requirements 
and limiting “boots on the ground.” In short, it appears that 
IC-equipped compactors can be used anywhere that compac-
tors are used.

What Are Some of the Challenges in 
Implementing IC?
Not unlike adoption of other innovative technologies, IC has 
suffered from slow implementation over the past 10 years. 
Barriers to implementation were compiled from workshops 
with more than 400 participants (primarily public agency 
engineers) through 2013. The barriers include:

 o Need for improved data management and analytical software 
tools

 o Lack of proper specifications
 o No understanding of calibration and in situ correlation 

testing
 o No guidance on dealing with non-uniformity of compacted 

materials
 o Limited training and no certification
 o Need for additional project scale demonstrations and case 

histories
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Today, intelligent compaction represents a catch-all 

category of compactors with integrated sensors that measure 

machine-ground interaction properties and various machine 

operational (e.g., pass count) and position measurements.

o Need for better in situ testing capabilities linked to 
mechanistic design

 o Desire for additional IC features and innovations

To address some of these implementation challenges, a 
group of state departments of transportation developed the 
Technology Transfer for Intelligent Compaction Consortium 
(TTICC), a Transportation Pooled Fund, TPF–5(233) to study 
implementation efforts. The Consortium created a video, 
“Intelligent Compaction 101,” which can be viewed at www.
youtube.com/watch?v=6ZIcBx21Txs. The video describes 
current challenges in earthwork operations and applications 
of IC to overcome limitations in testing. A downtrend in field 
inspection staff was identified in the video as a motivation for 
implementing IC technology. The video highlights features of 
IC and uses animations to explain the technology.

Figure 4 illustrates the concept of an IC map with colors that 
show an area with low stiffness. A geogrid is used to fix a “bad 
spot” before the next layer is placed. This simple illustration 
represents the powerful idea that local areas of non-compliance 
can be identified and fixed before they become more costly 
performance problems. When using traditional sampling 
techniques, which do not provide continuous coverage, these 
kinds of localized problem areas often go undetected.

In terms of data management and analytical software tools, 
IC technology provides the opportunity to collect and evaluate 
information for 100 percent of a project area, but it also produces 
very large data sets that create analysis, visualization, transfer, 
and archival challenges. Also, contractors and field inspection 
personnel generally are not interested in, nor do they have the 
time to be involved with, intensive data management and plot-
ting. This major challenge to widely spread IC implementation 
calls for new approaches for managing IC data. As a result, 
technology providers have ramped up the development and 
production of new data analysis tools and processes, such as 
sending data to the cloud, using local mesh networking for data 
sharing, and viewing data via hand-held technology. This is a 
very exciting time to be involved with IC compaction work!

As a reference for data management, IC data can be output 
in several formats (e.g., *.xls, *.txt, *.csv, and *.dbf). The mem-
ory required for data storage will vary with the file type and 
information collected. For example, IC data for a section with 
plan dimensions of approximately 1000 ft by 50 ft is normally 
less than one megabyte.

What Does IC Hold In the Future for Geotechs?
Given the significant investment on the part of equipment 
manufacturers and U.S. government agencies, the future is 
bright for continued adoption of IC technologies. There are a 
few early adaptor agencies such as the Minnesota Department 
of Transportation, and many other state agencies are in the 
process of adoption. Given the rapid advancement of tech-
nology over the past 10 years, it’s exciting to think about what 
the next decade will hold. It’s worth noting that the technology 
used in today’s mature precision agriculture industry and 
supporting agribusinesses represents a parallel revolution for 
the future of geo-construction, where instrumented construc-
tion machines providing geotechnical information can be 
supported by new geo-businesses.

Is it possible that IC compactors will be providing real-time 
analysis to your smart phone for projects anywhere in the 
world? Yes. Is it possible that the compaction process will 
become more automated/robotic? Yes. Is it possible that IC 
technology will contribute to longer lasting infrastructure? Yes. 
Will new business opportunities be created for contractors and 
engineers? Yes, definitely!

But some important questions remain. What roles will 
geotechnical engineers play in the process of IC adoption? What 
might happen if a new technology with less safety oversight 
requirements were to replace nuclear density gauge testing as 
the standard? Like all new things in life, acceptance will diverge. 
Some folks will hang on to long-established methods, while 
others will assert a new role for geotechnical engineers. One 
immediate opportunity will be the linkage between IC measure-
ments and geotechnical engineering properties. This process 
should involve geotechnical professionals and will likely lead to 
new business opportunities for field calibration and inspection.

Overall, adoption of new technologies may seem slow now, 
but technology advancements are arriving at an accelerated 
rate. Forward-thinking geotechnical professionals should be 
increasingly ready to take the lead in integrating new technolo-
gies. IC is one such technology that is ready now. Geotechnical 
IT innovation is upon us—what role will you play? 

j DAVID J. WHITE, PhD, PE, M.ASCE, is the R. L. Handy Professor 

in the Department of Civil, Construction, and Environmental 

Engineering and director of the Center for Earthworks Engineering 

Research (CEER) at Iowa State University of Science and Technology 

in Ames, IA. Contact him at djwhite@iastate.edu
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T
he new Transbay Transit Center, currently under 
construction between Mission and Howard 
Streets in San Francisco, CA, will reintroduce 
train service to the Transbay Center (Editor’s 
Note: see GEOSTRATA, May/June 2014, pp. 

22-26). The original Transbay Terminal was designed to serve 
millions of train travelers from the East Bay and Peninsula. 
Following World War II and the elimination of gas rationing, 
the population in the Bay Area became more automobile 
focused, and train ridership began to decrease steadily until 
rail service over the Bay Bridge was eliminated in 1958. 
During this time period, local transit evolved into a bus-
based system, and the Transbay Terminal was changed from 
a rail terminus to a terminus for the regional bus systems. 
The latest evolution of the terminal ties together the goals 
for reduced environmental impact, increased commuter 
capacity, and a redeveloped South of Market (SoMa) area 
with living and work space in the heart of San Francisco’s 
financial and technology sector.

The new Transbay Transit Center will include a multimodal 
terminal serving 11 transit systems and future high-speed 
rail from San Francisco to Los Angeles/Anaheim. This is an 

ambitious, forward-thinking project that will not only provide 
a much-needed upgrade to public transit, but will bolster the 
Bay Area’s economy by reducing traffic congestion and related 
traffic pollution. In addition, the project is expected to help 
transform the once blighted area around the old terminal into 
a vibrant community.

The new Transbay Transit Center will incorporate two levels 
above ground, including an elevated parking level, and three 
below-grade levels for commuter and Caltrain connections, 
shopping, and other services. Figure 1 is an artistic representa-
tion of the finished concept for the project.

Construction and Monitoring Logistics
Before construction of the new terminal could be started, the 
existing operating transit center had to be relocated. This phase 
of work was completed in 2010, and shortly thereafter the 
construction team started demolition of the original massive 
concrete structures that were built in the 1930s.

Following demolition, construction of the support of 
excavation (SOE) was started, consisting of a 105-ft-deep, 
steel reinforced, cement deep soil mixed (CDSM) wall around 
the perimeter of the excavation. As the CDSM walls were 

Transbay 
Transit Center 

INNOVATIONS IN  
AUTOMATED MONITORING

By Pierre W. Gouvin, Affl.M.ASCE
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completed, excavation and further demolition of foundation 
structures were completed. The new excavation is up to 
65-ft deep, and will be slightly larger in area than the original 
Transbay footprint. To facilitate the excavation, a trestle was 
built along the length of the excavation to allow staging for 
cranes and truck egress in a safe and effi cient manner.

A State-of-the-Art Monitoring System
To minimize risk and get an early understanding of SOE 
performance, project team members wanted to obtain accurate 
real-time measurements at the top of soldier piles, at walers, at 
the excavation trestle, and at some surrounding structures as 
excavation progressed. To accomplish this goal, they selected a 
specialist monitoring company to design, install, and implement 
a system to provide regular automated optical measurements of 
the SOE throughout the course of the project. Basic parameters 
for the monitoring program included monitoring up to 250 
points every two hours in a specifi c fi le format for use by the 
owner’s proprietary, graphical visualization software package.

The specialty monitoring company used Automated 
Motorized Total Stations (AMTS), with optical glass mea-
surement points, in conjunction with WiFi. A microwave 
data transfer and specialized, automatic, least square data 
processing software was used to make real-time corrections 
of the AMTS positions. Because the AMTS systems are all 
located in the zone of infl uence, (ZOI) – which is defi ned as 

the theoretical area that may be affected by the excavation, 
the real-time correction of the AMTS positions is crucial to 
delivery of accurate observations of the monitoring points. 
To acquire these measurements in an accurate and timely 
manner, the monitoring specialist set up a network of AMTS 
so that the network could see the SOE monitoring locations of 
interest, multiple control points outside the ZOI, and multiple 
measurement points in or around the ZOI. Each AMTS was 
fi tted with a custom 360° prism mount that rotated with the 
AMTS on its center axis. This feature, in conjunction with 
suitable redundant optical control outside the ZOI, created 
a tight geometric network which allowed very precise (better 
than 1 mm) accuracy on observed displacements in the ZOI.

In addition to the AMTS unit itself, each set-up included 
barometric and temperature sensors to optimize the AMTS 
optical measurements and to adjust these for climatic variables 
that affected the measurements. Additionally, each location 
included a solid-state computer, a WiFi node, and power reg-
ulation. Two locations included a 17-ft, solar-powered, gravity 
base tower which served as a mounting platform for the AMTS. 
The gravity base installation is shown in Figure 2.

To maximize the benefi ts to the monitoring plans, specifi c 
buildings neighboring the project site were selected as the best 
locations for the AMTS installations. The owner’s neighbor-
hood outreach program had already established rapport with 
the abutting property owners, resulting in a generally high level 

Figure 1. Rendering of the new Transbay Transit Center cross section (photo courtesy of Pelli Clark Pelli Architects).

1
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of community support. Most property owners gladly assisted, 
and the specialty monitoring company was able to install four 
AMTS systems on key structures. As a result, within the tight 
geometric network the AMTS was able to see all the needed 
measurement and control points. A schematic layout with 
AMTS control and monitoring points is shown in Figure 3.

To establish an accurate measurement system, a geo-
referencing system tied to the AMTS measurements and the 
project coordinate system was needed so project stakeholders 
could quickly understand structure and ground movements 
relative to a common benchmark. This was accomplished 
using a project-supplied, 350-ft-deep benchmark, existing 
known points, and a network of physical monuments 
around the project to establish where each AMTS was in 
space (“geo-referenced”). This physical monument reference 
network became especially important in the immediate 
vicinity of the project, where development is occurring almost 
continually and where ground subsidence and movement due 
to earthquakes are not uncommon. The establishment of a 
physical control network was invaluable to a monitoring pro-
gram that required geospatial referencing, and it proved to be 
the best practice for verifying AMTS network measurements. 
It would be particularly critical in the event of signifi cant 
external movement, such as that which would result from an 
earthquake. Without this step, no measurements of any value 
could be achieved. A typical monument is shown in Figure 4.

Figure 2. Gravity base AMTS installation with WiFi and system control box. Figure 3. AMTS network layout schematic, measurement, and 

control points. Figure 4. Typical control monument. Figure 5. AMTS installations at Shaw Alley (left) and 181 Fremont Street.
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Because the duration of the monitoring project could 
extend for up to five years, all AMTS components were 
selected to maximize value and reduce operating costs. 
Communication between each AMTS and the outside world 
was an important consideration. In addition to the data load 
required for the AMTS systems, the specialty monitoring 
company was also tasked with delivering data from a 
multitude of geotechnical sensors around the excavation. To 
maximize efficiencies, a project-wide WiFi system was set up 
for use in communicating between the AMTS locations and all 
of the geotechnical data loggers. This provided a secure, fast, 
and reliable network with ample data capacity. An internet 
gateway via microwave IP service was installed at one of the 
gateway locations for inbound and outbound data transfer 
and programming. Two typical installations on buildings are 
shown in Figure 5.

Project Challenges
Monitoring in an urban environment is always challenging. 
Considerations for safe installation, communication inter-
ference, proper lines-of-sight, power supply, and protection 
from theft and damage are all top priorities. For this project, 
additional complications arose from having to locate proper 
control points outside of the ZOI.

Another challenge, which is not normally encountered 
on most short-term (less than one year) projects, was that of 
new adjacent construction. This issue resulted in the loss of 
key control points due to line-of-sight obstruction from new 
buildings. In one extreme case, the AMTS installation had to be 
relocated due to the building’s pending demolition for a new 
high rise.

The magnitude and seemingly chaotic nature of these 
types of megaprojects add to their overall complexity. 
Locations that are suitable for a prism and AMTS one day 
may not be the next. For example, temporary bridge replace-
ments that were necessary to accommodate the excavation 
required the bases for some of the AMTS to be relocated. 
Fortunately, the system was flexible enough to allow for easy 
relocation of these units.

Because suitable AMTS control points proved to be unexpect-
edly challenging, the specialty monitoring company chose to 
take a conservative approach: adding as many control points as 
possible — knowing that some points would be lost due to point 
instability and/or loss of sight lines.

The system was highly successful as a risk management 
tool. It provided timely measurement and delivery of 
least-square adjusted, geo-referenced measurements from 
a network of six AMTS systems, every two hours. Each 
measurement cycle included up to 250 measurement points. 
This reliable and highly accurate measurement system resulted 
in a decision-making resource that offers stakeholders critical 
observational data for monitoring and adjusting operations 
and managing risks.

Communication Is Key
When it comes to complex, civil infrastructure projects, 
allowing for early communication and having an under-
standing of the “Big Picture” becomes extremely beneficial. 
It is rare to find an owner and engineer willing and eager to 
embrace the risk-management tools offered by real-time 
monitoring. Logistics can get complicated on jobs like these, 
as the monitoring set-up crew must be the first on-site and 
probably the last to leave. Throw in a project with an evolv-
ing construction sequence, and things become even more 
challenging. However, the additional project-wide commu-
nication that these tools provide clearly helps to improve 
system integrity and the ultimate value of the project.

The Transbay Transit Center project may be the start of a 
trend in smart monitoring approaches, and it has set the stan-
dard for state-of-the-art information dissemination. This may 
ultimately lead to real-time, instantaneous communication 
using sensors and system components not even dreamt of yet. 
As they say, “The sky is the limit,” and we have only just started 
to innovate in this area. What will you innovate to improve the 
current state of the practice? 

j PIERRE W. GOUVIN, AFFL. M.ASCE, is the president and founder 

of Geo-Instruments, Inc. He has a passion for geotechnical 

instrumentation, working in the field since 1987. He has been the 

project manager for the AMTS instrumentation at Transbay since 

the project commenced and can be reached at pierre@geo-

instruments.com

The establishment 

of a physical control 

network was invaluable 

to a monitoring program 

that required geospatial 

referencing, and it proved 

to be the best practice for 

verifying AMTS network 

measurements.



FULL PAGE AD

HOUSE



56 GEOSTRATA SEPTEMBER/OCTOBER 2014

IMPROVING 
CONSTRUCTION 
QUALITY BY SEEING 
WHAT’S HIDDEN 
UNDERGROUND
By Matt Pomfret, Andrea Dellamore, and Vincent Jue

Figure 2. Monitoring during construction 

of cased auger piles near Marmorkirken 

(Marble Church) helped ensure that this 

historic church was left undisturbed.
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ONE OF THE CHALLENGES of deep 

foundation projects is the inability 

to see what’s being built at depth. 

Construction is hidden below 

ground, in soil or rock conditions 

that are only partially known. 

To help overcome this inherent 

handicap, some foundation 

equipment manufacturers have 

integrated electronic monitoring, 

control, and visualization systems 

into their drill rigs to help rig 

operators “see underground.”
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These electronic systems are high-
tech, interactive tools with easy-to-use 
touchscreen interfaces located in the rig 
cabins, allowing rig operators to monitor 
and control the machines in real time. 
Data from an array of sensors and safety 
devices, located throughout the rig, are 
transmitted to the rig cabin and dis-
played on the touchscreen interface. An 
operator can use the system to monitor 
the overall operation of the machine, 
record alarms, perform troubleshooting, 
and plan maintenance.

Manufacturers of drilling and 
foundation equipment – Soilmec, 
Bauer, Casagrande, Liebherr, Keller, and 
others – have each developed their own 
electronic systems with different func-
tionalities. The electronic system comes 
standard on new equipment in most 
cases. Using the extensive data collected 
from these systems helps improve the 
quality of the work by providing the rig 
operator with active and precise instru-
ment control (Figure 1). Accurate drilling 
parameters can be set and monitored so 
that construction quality consistently 
meets project specifications.

Jobsite managers can also analyze the 
data offline to evaluate and document 
construction quality. For instance, some 
electronic systems have software that 
helps managers automatically create 
customizable jobsite, operational, and 
accounting reports. Managers can 
then use these data reports to make an 
in-depth assessment of construction 
quality throughout the jobsite, providing 
project owners and design engineers 
with greater confidence that their 
designs are being properly executed.

These electronic monitoring, control, 
and visualization systems have proved to 
be extremely useful on jobsites around 
the world.

Meeting the Challenges of 
Copenhagen’s Metro Expansion
The Cityringen Metro Team in 
Copenhagen is constructing a new 
underground metro line called 
“Cityringen.” It consists of a twin- 
tunneled, 9.6-mile, metro line circling 

the center of Copenhagen, with 17 new 
stations that will connect to the existing 
underground transit network. The new 
metro construction sites are wedged 
in between existing residences, narrow 
streets, and historic buildings throughout 
the heart of the city.

Trevi S.p.A (Trevi) is responsible for 
constructing the permanent supporting 
walls for all the Cityringen metro 
stations and service shafts. Depending 
on the depth, the walls are being 
constructed as hydromill panels (for the 
deeper walls up to 148 ft) or cased secant 
piles (for the shallower walls less than 92 
ft). This project has posed difficult sub-
surface conditions, strict environmental 
regulations, and challenging jobsite 
restrictions. A major construction obsta-
cle has been the variable soil conditions 
with boulder inclusions and intermittent 
bands of extremely hard flint rock 
(ranging from a couple of inches to 
several feet thick) within the underlying 
limestone bedrock. To meet these 
challenges, a large fleet of foundation 
rigs was used. These are equipped with 
Soilmec’s Drilling Mate System (DMS) to 
help maintain the production schedule 
and high safety record.

The foundations are being 
constructed in Copenhagen’s dense, 
historic downtown, very close to existing 
buildings. For instance, the walls for 
the Marmorkirken (“Marble Church”) 
metro station are only 4 in away from the 
walls of the 260-year old Marble Church. 
Therefore, it has been critical that 
accurate drilling parameters be set and 
monitored during the foundation work 
to ensure that the neighboring buildings 
are left undisturbed (Figure 2). Using 
the DMS in real time, high precision has 
been achieved in reaching target depths 
while maintaining target verticality for 
all panels and piles. Upon completion, 
the verticality of selected panels is being 
verified using an ultrasonic drilling 
monitor system.

The rig operators rely on the alarm 
signals from the electronic system to 
alert them when maintenance is needed. 
On the display screen, the operator 

In a Copenhagen 

project, where 

electronic 

monitoring is 

critical to success, 

jobsite managers 

can process and 

plot parameters 

such as pile 

profile, concrete 

pressure, and 

concrete flow 

as a function 

of depth. This 

identifies potential 

problems like 

voids in concrete, 

as well as 

provides proof 

of construction 

quality.
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is shown which component triggered 
the alarm, the severity of the alarm, 
and the alarm history. Monitoring 
maintenance issues has been essential 
in Copenhagen, where the layers of 
hard boulders and flint rock have 
caused daily breakage of the hydromill 
and cased secant pile tooling. Rapid 
troubleshooting to minimize downtime 
has been particularly critical in this city 
where work hours are severely limited 
due to strict noise regulations.

In addition to real-time monitoring 
by rig operators, the data recorded by 
the DMS can be stored on a flash drive 
or can be streamed via cellular networks 
to a computer, which allows jobsite 
managers located in a field trailer or 
remote office to monitor and process the 
information. Managers are able to check 
the progress or completion status of bored 
piles and panels. To assess construction 
quality, the recorded data can be plotted 
graphically as a function of depth or 
time. For instance, jobsite managers 
can process and plot critical parameters 

such as pile profile, concrete pressure, 
and concrete flow as a function of depth 
to identify potential problems like voids 
in concrete, as well as provide proof of 
construction quality. The managers can 
also use a three-dimensional (3-D) option 
that allows the data to be processed and 
displayed as a virtual 3-D model.

Analysis of the production data 
has provided real-time feedback to rig 
operators and jobsite managers, which 
has helped improve the drilling program 
and reduce equipment downtime 
during the Cityringen construction. For 
instance, intensive pre-drilling with a 
high-pressure water hammer is now used 
to break through the deep, hard layers 
of limestone rock and flint. This has 
doubled the production speed.

Enabling the Construction of 
Wolf Creek Dam
Sensing and measurement technologies 
played a pivotal role in the remediation 
of the Wolf Creek Dam, located in 
south-central Kentucky (Editor’s note: 

see GEOSTRATA, January/February 2013, 
pp. 40-42, 44; GEOSTRATA, September/
October 2014, pp. 32-40). The original 
dam was constructed in the 1940s; the 
limestone beneath the dam had been 
dissolving over the years due to carbonic 
acid found naturally in the underground 
water. Serious seepage problems 
beneath the dam were discovered within 
15 years of construction, resulting in a 
series of necessary repairs. In an attempt 
to prevent further seepage issues, the 
U.S. Army Corps of Engineers (Corps) 
built a new wall along the entire length 
of the dam’s embankment.

TREVIICOS-Solentanche Joint 
Venture (TSJV) constructed the new 
wall. It is composed of two parts: (1) a 
3900-ft long, 6-ft wide, and up to 150-ft 
deep protective concrete embankment 
wall seated into the top of the bedrock, 
and (2) a barrier wall consisting of 50-in 
diameter secant piles drilled 277-ft deep 
into the bedrock. A combination of 
grouting, predrilling, hydromilling, and 
secant piling technologies was used in 

Figure 1. A rig operator uses an electronic system to monitor construction of a hydromill diaphragm wall in Copenhagen.
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the construction (Figure 3). The success 
of the Wolf Creek Dam remediation 
project hinged on maintaining the 
structural integrity of the existing dam 
throughout all phases of wall construc-
tion, and ensuring that the new wall was 
continuous and impermeable.

During the initial phase of construc-
tion, soft contact areas at the interface 
of the soil embankment and rock 
were stabilized by drilling 760 holes 
and injecting 400,000 gallons of grout 
into them. The electronic monitoring 
conducted during this grouting stabi-
lization program also provided data 
about the underlying karst limestone 
foundation, such as identification of 
any cave-like voids. These data were 
combined with previously-collected 
information to create 3-D drawings 
of the dam’s foundation—drawings 
essential to designing the installation 
sequence of the barrier wall in critical 

Figure 3. Sensing and measurement technologies allowed multiple operations to be conducted on schedule and played a 

pivotal role in rebuilding the Wolf Creek Dam.

Figure 4. During the Wolf Creek Dam project, onboard monitoring from the drill 

rigs provided operators with real-time information as each hole was advanced, 

allowing piles to be precisely located.
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areas so the existing dam was not 
damaged. In addition, the use of the 
monitoring system was critical to the 
construction of a continuous, water-
tight wall. If the piles were not placed 
precisely, then an insufficient seal 
could cause seepage over time, as the 
Corps discovered at Wolf Creek Dam 
when a concrete diaphragm wall built 
in 1976 exhibited water seepage within 
20 years.

To ensure proper pile placement 
during the new barrier wall construc-
tion, 8-in diameter pilot holes were 
drilled 5 ft into the bedrock to keep 
the larger drilled piling aligned and on 
course. The alignment and verticality 
of each element – first during pilot hole 
drilling and then during piling excava-
tion – were monitored and controlled 
in real time using the onboard DMS. 
Upon completion of each stage, an 
external ultrasound monitoring system 
confirmed the real-time monitoring 
results. The real-time and ultrasonic 
data were used to create a 3-D drawing 
for each hole, verifying that proper 
alignment and overlap were achieved 
(Figure 4). Verticality was shown to 
have a maximum deviation of 0.24 
percent, which was well within the tight 
contract requirements.

Given the poor condition of Wolf 
Creek Dam’s foundation and the 
complexity of the project, monitoring 
and controlling the rigs in real time 
and analyzing the resulting data offline 
were critical to the success of the proj-
ect. The Wolf Creek Dam reconstruction 
project was completed in 2013, ahead 
of schedule, yet exceeding construction 
quality requirements.

Joining Future Trends
The use of modern electronic monitor-
ing, control, and visualization systems 
for both the Copenhagen and Wolf 
Creek Dam projects improved the con-
struction quality and productivity of the 
foundation work. The ability to monitor 
and rapidly troubleshoot maintenance 
issues reduced downtime, saving time 
and money. Offline computer analysis 

of the copious amounts of drilling data 
also increased the level of certainty in 
the projects’ success.

The use of these electronic systems 
is becoming fundamental to the drilling 
industry, based on their success on 
jobsites throughout the world. This is  
in keeping with worldwide trends 
in other industries – such as the 
technology and auto industries – which 
are moving toward more integrated, 
precise control of devices using 
user-friendly touchscreens. Customer 
support managers no longer have to 
hop on a plane to visit a jobsite in 
order to troubleshoot. Instead, they 
can respond remotely to help fix most 
problems, which saves both time and 
money. These electronic systems also 
lead to the challenges of Big Data, 
which need to be acquired, stored, 
transferred, analyzed, and visualized. 
Some electronic systems now allow 
virtual 3-D modeling of critical drilling 
data, and this trend will become even 
more critical as the size of data sets 
grow. Analysis of this Big Data will 
help improve construction quality and 
jobsite productivity, while providing 
hard evidence to validate that a job is 
being properly executed. 

j MATT POMFRET is service manager at 

American Equipment & Fabricating Corp in 

Providence, RI, where he is responsible for 

technical support and DMS troubleshooting 

for the Eastern US. He can be contacted at 

m.pomfret@american-equipment.com

j ANDREA DELLAMORE is DMS and 

instrumentation business unit manager 

at Soilmec S.p.A Trevi Group in Cesena, 

Italy, where he is responsible for technical 

and marketing development of DMS 

onboard instrumentation and software. 

He can be contacted at andrea.dellamore@

soilmec.it

j VINCENT JUE is vice president at 

Soilmec North America in Paramount, 

CA, where he is responsible for customer 

support for the Western US and Canada. 

He can be contacted at vjue@champion-

equipment.com

Electronic 

monitoring, 

control, and 

visualization 

systems are 

high-tech, 

interactive tools 

with easy-to-

use touchscreen 

interfaces located 

in the rig cabins, 

allowing rig 

operators to 

monitor and 

control the 

machines in  

real time.
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Practice Management: 
Don’t Learn the Hard Way

The GeoCurmudgeon

By John P. Bachner 

To what extent do you need 

to vet a first-time client before 

you accept its commission? To 

the maximum extent possible, 

because – unlike most clients 

and client representatives – you 

are personally liable for the 

services you provide, and that 

liability can outlive both your 

employer and you.

I realize that thousands of geopro-
fessionals are quickly bored by the 
risk-confrontation/business-optimization 
issues tackled by GBA; for them, technical 
developments are the only thing. But you 
cannot apply technical developments in 
a vacuum. Typically, someone has to pay 
for them – a client – and that someone 
will apply them because they generate 
benefits the client wants to receive. And 
when that happens, welcome to the world 
of professional practice, where success – if 
not survival – depends on knowledge of 
business and risk confrontation, because 
the world of professional practice can get 
really weird. Consider this case….

The head of a three-person civil- 
engineering firm contacted a well-estab-
lished GBA-Member Firm about providing 
specialty-engineering services for the reha-
bilitation of several county-airport aircraft 



hangars. The civil engineer needed 
help to redesign several hangar doors: 
The original designer failed to consider 
the properties of the soil beneath the 
doors, resulting in sill movement and 
jammed doors. The Member Firm’s 
project manager developed a $40,000 
proposal to develop a remediation plan 
for the hangar doors and conduct a 
geotechnical-engineering study for two 
new hangars.

The project proceeded smoothly and, 
in short order, the GBA Member Firm’s 
project manager and the civil-engineer-
ing fi rm’s CEO presented hangar-door 
remediation deliverables to the airport 
manager. The airport manager said he 
would add a few notes to the documents 
and return them to the civil engineer 
in about two weeks. The civil engineer 
would then furnish the drawings to the 
Member Firm’s project manager, who 
would seal them and return them to the 
civil engineer. The civil engineer would 
then be obligated to issue fi nal payment 
to the Member Firm, per their contract.

Two weeks turned into two months, 
but the civil engineer remained positive. 
He said the airport manager had given 
a back burner to fi nal approval and 
payment because of other priorities. The 
project manager, reassured, completed 
work on the two new hangars and sent 
his deliverables to the civil engineer.

One month later, the Member 
Firm’s principal in charge of accounts 
receivable contacted the civil engineer. 
He heard the same story the project 
manager heard and he, too, gave the 
civil engineer the benefi t of the doubt. 
One month later, the principal called 
again. This time the civil engineer said 
that any additional discussion would 
have to occur on an attorney-to-attorney 
basis… and the civil engineer’s attorney 
was his son! The principal spoke with the 
son later in the day. “Stop harassing my 
client,” the attorney/son said. “I will only 
speak with your attorney.”

Taken aback, the principal spoke with 
the airport manager, only to learn that 
the airport authority had paid the civil 
engineer several months before. The 
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airport manager added that he was sur-
prised when he saw the civil engineer’s 
seal on the Member Firm’s drawings. The 
next day, the Member Firm fi led a small-
claims lawsuit against the civil engineer.

Neither the defendant nor his counsel 
attended the fi rst hearing. At the second 
hearing, the civil engineer’s attorney/
son said he did not have enough time to 
assemble the relevant documents. The 
judge set another hearing date. The day 
before that hearing, the attorney/son 
called the principal to say the civil engi-
neer would pay 90% of the amount due 
the following week if only the principal 
would agree to delay the hearing. The 
principal agreed immediately and called 
the attorney/son the next day to read to 
him a document setting forth the settle-
ment agreement. When the principal got 
to the settlement amount, the attorney/
son said, “You misunderstood. The 

agreement was for a 90 percent discount, 
not payment of 90%.”

Infuriated, the principal nonetheless 
attended the third hearing. The judge 
gave the civil engineer 30 days to furnish 
fi nancial records, and then set the next 
hearing date.

The principal contacted the Member 
Firm’s attorney, who quickly prepared 
for the fourth hearing. There, unim-
pressed by the civil engineer’s perjured 

testimony, the attorney-arbitrators the 
judge had assigned gave the Member 
Firm everything it asked for.

Another matter was coming to a head 
at the same time.

During the course of litigation, the 
Member Firm’s principal petitioned 
the state engineering-licensure 
board to take action against the civil 
engineer for illegally sealing the project 
manager’s drawings for the sole purpose 
of committing fraud. The licensure 
board’s response? Pretty meek: It merely 
reprimanded the civil engineer, telling 
him, in essence, “Don’t do that again.”

Three weeks later, the attorney/son 
called the principal. His father, the civil 
engineer, had died suddenly, and he was 
preparing to sue the Member Firm for 
wrongful death. He said his father – who 
was found guilty of nothing – was killed 
by the stress of the hearings and by 
appearances before the licensure board.

What would you have done were you 
in the shoes of the GBA-Member Firm’s 
leaders? If you don’t know, you need to 
learn, because – as I said – there’s a lot 
more to geoprofessional practice than 
technical issues. 

j JOHN P. BACHNER is the executive vice 

president of the Geoprofessional Business 

Association (GBA), a not-for-profi t association 

of geoprofessional fi rms; i.e., fi rms that provide 

geotechnical, geologic, environmental, 

construction-materials engineering and testing 

(CoMET), and related professional services 

(en.wikipedia.org/wiki/Geoprofessions). GBA 

develops programs, services, and materials 

to help its members and their clients confront 

risk and optimize performance. Contact john@

geoprofessional.org

The GeoCurmudgeon

Welcome to the world of professional 

practice, where success – if not survival 

– depends on knowledge of business and 

risk confrontation, because the world of 

professional practice can get really weird...

Fully Automated Borehole Shear Test

Handy Geotechnical Instruments, Inc.
Madrid, Iowa 50156 U. S. A.

www.handygeotech.com

Fully Automated Borehole Shear Test
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Drained soft clay does have a friction angle. The first 
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regression. Courtesy of Dr. Jeramy Ashlock.
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Mary Ellen C. Bruce,  
PE, D.GE, M.ASCE 

Look Who’s a D.GE

By John P. Bachner 

Mary Ellen Bruce, technical activities 
manager for the Deep Foundations 
Institute (DFI), is responsible for assist-
ing technical aspects of committee 
work, research, publications, seminars, 
journal, magazine, and strategic 
planning. She holds a B.S. degree in 
civil engineering from the University 
of Maryland and an M.S. degree in 
geotechnical engineering from  
Cornell University. 

Bruce has more than 20 years 
of experience in geotechnical and 
environmental engineering consulting 
and has worked for major consulting 
engineering firms before founding 
Geotechnica, S.A., Inc. in 1998 – a 
certified, woman-owned, geotechnical 
engineering consultancy. 

She has authored/co-authored 
technical papers about micropiles, 
deep mixing, and ground anchors, and 
was involved in preparing an FHWA 
state-of-practice report and NHI teach-
ing course about micropiles. Bruce was 
the FHWA’s principal investigator for 
the recently published design manual 
about deep mixing for embankment 
and foundation support and holds a PE 
license in PA, NY, and MI. 

She is a member of Engineers 
Without Borders, Chi Epsilon, ADSC, 
DFI, and TRB’s AFS30 Committee, and 
serves as the technical lead for the 
International Society for Micropiles.

When did you know that you 

wanted to study civil engineering?  

What were the key factors in your 

decision to be a civil engineer?

In my family, it seemed that you 
either gravitated to being a teacher 
or an engineer. With my father, five 
uncles, one aunt, and two brothers 
already engineers, I followed along.  I 
grew up loving math and science, and 
particularly liked the orderliness of 
statics and physics. While geotechnical 
engineering is less predictable and 
ordered, I was inspired and motivated 
by Dr. Deborah Goodings at the 
University of Maryland, finding 
geotechnical engineering interesting 
and challenging.

What was the most fun project you 

worked on?

A favorite project was the design, 
installation, and ongoing monitoring 
and testing of staggered bond 
length anchors at a concrete dam in 
Michigan. I learned a tremendous 
amount about load transfer mech-
anisms, intricate testing methods, 
and long-term performance data 
from years of annual lift-off testing. I 
also learned the importance of com-
munication and partnering through 
working with a team of dedicated, 
bright, and professional international 
colleagues.

MARY ELLEN BRUCE
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Encouraging more 

of our colleagues to 

become Diplomates 

will increase awareness 

of the contributions of 

geotechnical engineers 

in creating successful 

communities and 

infrastructure.

What is your message to professional 

engineers out there regarding spe-

cialty certification that they should 

be aware of? 

Teaming with qualified specialists adds 
value to projects and owners, ultimately 
providing value to society. Recognizable 
professional credentials highlight the 
knowledge and training that can be 
provided by qualified practitioners. But, 
without having these credentials rec-
ognized by our clients and the industry, 
the full benefit of specialty certification 
may not be realized. Encouraging more 
of our colleagues to become Diplomates 
will increase awareness of the contri-
butions of geotechnical engineers in 
creating successful communities and 
infrastructure.

Why are you certified as a D.GE and 

what made you become a Diplomate 

in the Academy?

I was encouraged by Scot Litke, an AGP 
board member at the time, to apply.  I 
believe in the group’s intention to raise 
the level of understanding of the value of 
qualified geotechnical engineers. DFI’s 
more than 250 members of technical 
committees exhibit broad and balanced 
foundation design and construction 
expertise, and, as their technical staff 
representative, I felt it important to 
represent them with industry-recognized 
credentials.

What do you feel are the biggest 

challenges on the horizon for the 

profession? 

I believe that geotechnical engineers 
should accept the challenges of improv-
ing communication and archiving 
technology information. Foundations 
are critical components of any structure, 
and the better geotechnical engineers 
are able to communicate their knowl-
edge and understanding of the ground 
conditions and means and methods 
for constructing these elements, the 
better the value will be to society. 
Communication among all parties is 
paramount to improving quality, safety, 
cost effectiveness, and value. 
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Watch the G-I’s Award-Winning 
Lecture Videos
You and your employees can watch Geo-Institute’s award-winning lectures (Peck, Seed, 

and Terzaghi) that are now available for FREE on the new G-I YouTube site at:

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

Newly-released videos include the 2014 Terzaghi and Peck Lectures and other 

keynote presentations and highlights from the 2014 Geo-Congress in Atlanta. Be sure to 

click the “Subscribe” button and turn on “Updates” to be among the fi rst notifi ed about 

new videos.

Organizational Members: Let 
Us Follow You
The G-I not only follows its Organizational 

Members on Twitter, but retweets 

news and lists it at @GeoInstitute/

GIOrgMembers. We also follow OMs who 

are on Facebook. E-mail us at ecuscino@

asce.org when you join Facebook and 

Twitter. We will then follow you and add 

your name to our list. 

Haley & Aldrich Receive EBC 
Brownfi elds Project of the 
Year Award

Haley & Aldrich recently won the James 

D.P. Farrell Brownfi elds Project of the 

Year Award for the Massachusetts Green 

High Performance Computing Center 

project. The award, sponsored by the 

Environmental Business Council, was 

given to the project in recognition of the 

remediation and redevelopment of the 

former Mastex Industries site in Holyoke, 

MA. It was transformed into a new, state-

of-the-art, research data center dedicated 

to supporting the growing research 

computing needs of the most research 

intensive universities in the region.

By reusing a historically polluted 

industrial site, the project substantially 

improved an 8-acre block of downtown 

Holyoke, which included environmental 

Galisson Named General 
Manager of Soldata, North 
America

Loic Galisson was named 

the new general manager 

of the North American 

subsidiary of Soldata.

The fi rm is the leading 

provider of geotechnical, 

structural, and 

environmental management services for 

the construction process, environmental 

issues, and geotechnical purposes.

Galisson brings more than 14 years 

of experience to his new role. He most 

recently served as the operations manager 

for the company, where he coordinated all 

monitoring and surveying operations for 

the U.S. and Canada.  He was previously 

a project manager for LIDAR, an airborne 

laser scanning company located in 

France. He holds a master’s degree in 

geomorphology from the University Louis 

Pasteur, Strasbourg, France, and attended 

INSA Strasbourg for Engineering.

Galisson replaces former Soldata 

General Manager Boris Caro Vargas, 

who became the director of business 

development for Soldata’s sister company, 

Nicholson Construction Company.

Massachusetts Green High Performance 

Computing Center
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remediation, infrastructure improvements, 

and the new building. The site was 

first used for manufacturing textiles in 

the 1880s and had also been used to 

manufacture tools, cutlery, steam pumps, 

and trolley tracks. 

Demolition materials from the former 

mill buildings, which covered the site 

footprint, were incorporated into the 

new development. Ninety-seven percent 

of the demolition debris was reused on 

site, thereby keeping the material out of 

landfills. As a result, the building achieved 

LEED PLATINUM – the first university 

research data center to do so.

Verity Joins Terracon as 
National Account Manager

Andrew C. Verity, 

A�.M.ASCE, recently 

joined Terracon as a 

national account man-

ager based in Terracon’s 

Dallas, TX o�ce. Verity 

is responsible for high-

volume, select accounts. He will coordi-

nate clients’ projects among the more than 

140 Terracon o�ces and will also act as 

a liaison between the client and internal 

personnel to ensure that the needs of the 

client are consistently met, on time.

Verity brings more than 20 years of 

geotechnical engineering and business 

development experience to his new 

position. His former employment includes 

Gerdau Long Steel North America, 

where he held business development 

responsibilities for North America. He 

previously held geotechnical engineering 

and management positions of increasing 

responsibility in Europe and the U.S.

He earned a Bachelor of Engineering 

degree in civil engineering from the 

University of London, and attended 

Cambridge University (Kings College) on a 

research scholarship. He currently serves 

as chairman for the Driven Pile Committee 

of the Deep Foundations Institute. 

AECOM to Acquire URS 
Corporation
AECOM Technology Corporation and URS 

Corporation announced the execution 

“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://tinyurl.com/

geoinstituteorgmembers.

• 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://tinyurl.com/

geoinstituteorgmembers where you can download the Organizational 

Membership application.
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7 Kord Wissmann

of a definitive agreement under which 

AECOM will acquire all outstanding shares 

of URS for a combination of cash and 

stock valued at approximately $4 billion. 

Including the assumption of URS debt, the 

total enterprise value of the transaction is 

approximately $6 billion. 

The combined company will be a 

leading, fully integrated infrastructure and 

federal services provider with more than 

95,000 employees in 150 countries. 

“This combination creates an industry 

leader with the ability to deliver more 

capabilities from a broad global platform 

to reach more clients in more industry 

end markets,” said Michael S. Burke, 

AECOM president and chief executive 

o�cer. “Clients, employees, and stock-

holders of both companies will benefit 

from the opportunities created by these 

1

2 3 4

5 6 7
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expanded capabilities, broad global reach 

in key growth markets, and economies 

of scale. 

Martin M. Ko� el, chairman and chief 

executive o�  cer of URS, stated, “This is 

a compelling strategic combination 

that we believe will benefi t our clients, 

stockholders, and employees. URS 

stockholders will receive signifi cant, 

immediate value from the transaction and 

will be able to participate in the future 

prospects of the combined company, 

which we expect will be better positioned 

to compete for major, complex projects 

across a diverse range of end markets 

and geographic regions.”

Tensar Corporation Acquired by 
Castle Harlan
Tensar Corporation recently announced 

that it was acquired by Castle Harlan, Inc., 

a New York-based, middle-market, private 

equity fi rm.

“By inventing and bringing to market 

superior cost and technically performing 

soil and pavement stabilization solutions, 

Tensar Corporation, through its Tensar 

International Corporation, Geopier 

Foundation Company, and North 

American Green business units, has 

grown into a worldwide provider for 

key infrastructure markets, including 

transportation, commercial, residential, 

industrial and municipal properties, 

environmental, mining and well sites,” 

said Don Meltzer, president and CEO 

of Tensar Corporation. “Castle Harlan’s 

confi dence in us is a testament to our 

market leadership and the Company’s 

tremendous prospects for growth.  This 

transaction brings with it in Castle Harlan 

a true partner who understands the value 

Tensar brings.”

Founded in 1987, Castle Harlan, Inc. is 

based in New York City and has o�  ces in 

Sydney and Singapore through its global 

a�  liate CHAMP Private Equity.

CH2M HILL Committed to 25 
Percent Carbon Footprint 
Reduction by 2017
Inspired by its clients and partners, CH2M 

HILL has taken two bold steps in 2014 

as described in its Sustainability and 

Corporate Citizenship Report.

By 2017, CH2M HILL will reduce its 

carbon footprint by 25 percent starting 

from a 2012 baseline year. Inspired by 

the creative ways its clients and partners 

are committed to creating a healthy and 

vibrant economy, society, and environ-

ment for future generations, the fi rm 

established a 5 percent annual reduction 

commitment and urges other companies 

and organizations to join in.

CH2M HILL’s sixth annual Sustainability 

and Corporate Citizenship Report follows 

the new Global Reporting Initiative™ (GRI) 

G4 sustainability reporting guidelines. 

International nonprofi t GRI pioneered 

and developed the comprehensive 

Sustainability Reporting Framework used 

around the world. As one of 84 GRI G4 

Pioneers in 38 countries, CH2M HILL is 

leading the way to increased accessibility, 

transparency, and relevance in sustainabil-

ity reporting and hopes to share lessons 

learned with its clients. 

Hussin Represents OMC 
Interests
G-I Organization Council Member James 

Hussin of Hayward Baker is serving on the 

G-I GeoCongress Organizing Committee 

to bring practitioner needs to the group 

and examine ways to enhance practitioner 

attendance at the annual congress. 
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Berkel & Co. Contractors’ 
Reston Station - Reston, 
Virginia

A multi-use, urban employment center was 

developed around the Reston, VA Station 

Metro facility with 7 levels of underground 

parking. The design build shoring project 

encompassed an excavation of over 5 

acres, with excavation depths up to 85 ft. 

The project was designed and executed 

using soldier piles, lagging, and tiebacks 

requiring 310 soldier piles and 1,200 tie-

backs. The wall was used as the backform 

for the permanent concrete walls requiring 

100 percent accuracy in its locations to 

meet the needs of the general contractor.

ECS Touts Its Recruitment 
Program

ECS recruits at several colleges and 

universities to identify and hire top-quality 

graduating students. The firm’s recruiting 

program and approach is successful, in 

large part, because of its well-thought-out 

strategy. Alumni typically recruit from their 

own alma mater, thus initiating professional 

mentoring with candidates almost 

immediately. This level of engagement and 

personal involvement by and from ECS 

principals (and future principals) are critical 

components of the program. 

One recent e�ort involved Clarkson 

University in Potsdam, NY. To read one 

such recruiting experience – from the 

perspective of both parties – that led to 

a hire, go to www.ecslimited.com/blog/

clarkson-connection

Zetas Corporate Movie Holds 
Viewer Attention
Zetas Zemin Teknolojisi A.S., a subsidiary 

of Soletanche Freyssinet, o�ers an inter-

esting technological perspective of its 

corporate capabilities in a movie posted on 

its website at www.zetas.com.tr

Nicholson Named Prime 
Contractor for MnDOT Slope 
Stabilization

Nicholson Construction was 

recently named the prime contractor 

for the Minnesota Department of 

Transportation’s (MnDOT) slope stabili-

zation project, located alongside Trunk 

Highway 2 (TH 2).

The goal of the project, which is 

valued at just over $6 million, is to design 

and construct an engineering solution 

that will stabilize the slope failure 

between Red Lake River and TH 2 in 

Crookston, MN. Additionally, the scope of 

the project includes permit coordination, 

quality management and restoration of 

the current ground surface condition, 

instrumentation, and a warranty period.

Reston Station Project, Reston, VA

ECS rep chats with student during 2014 

Geo-Congress.

MN DOT slope stabilization project 

alongside Trunk HWY 2. 
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The project will follow the 

design-build process, which is a more 

collaborative, streamlined approach to 

construction that engages designers and 

contractors earlier than a typical design-

bid-build process. 

“Design-build projects really give 

us a chance to use our expertise and 

to design unique solutions,” said Dan 

Thome, PE, M.ASCE, regional manager, 

Nicholson Construction. “We’re looking 

forward to the opportunity to work closely 

with MnDOT and all of our contractors 

throughout this project.”

The work is projected to be completed 

by the spring/summer of 2015.

Fugro Consultants Awarded 
Southern Region Long-Term 
Pavement Performance 
Contract
Fugro Consultants, Inc. was selected 

for the sixth continuous time as the 

Southern Region Long-Term Pavement 

Performance (LTPP) contractor with 

FHWA.  The $6.9M contract is for five 

years with an additional $1.3M in funding 

for IDIQ tasks (Total $8.2M). Under 

this contract, Fugro will monitor the 

performance of pavement test sections 

(Distress, Profile, Structural, Materials 

Testing), provide data quality control 

and quality assurance, assist with the 

nomination and selection of additional 

test sections for new experiments, and 

provide data analysis services. This 

contract is the largest single contract for 

the firm’s Pavements Group.

Neuhaus Named to ACEC 
Executive Committee

S&ME’s Executive 

Vice President Randy 

Neuhaus, PE, M.ASCE, 

was elected to serve 

as vice chair of the 

American Council of 

Engineering Companies’ 

(ACEC) National Executive Committee for 

a two-year term.

The Executive Committee acts 

on behalf of the Board of Directors, 

providing guidance in carrying out 

Board-approved policies and programs. 

Nine volunteer o�cers comprise the 

Committee’s voting members, whose 

terms begin each year at the conclusion 

of the Board of Directors meeting at the 

Annual Convention. The voting members 

of the Executive Committee are also vot-

ing members of the Board of Directors.

Neuhaus has been active in ACEC 

on a state and national level since 1998. 

His volunteer work began in Tennessee, 

where he rose through the ranks to the 

president-elect position in 2005. After 

moving to North Carolina to take his 

position as executive vice president of 

S&ME, he remained active in the ACEC/

NC, working his way to president in 2013. 

During October 2013, Neuhaus delivered 

“A Culture of Unconditional Dedication to 

Safety” at the ACEC National Conference 

in Boston.

Insulfoam EPS Geofoam Helps 
to Build Maggie Daley Park

With construction underway since October 

2012, the former Daley Bicentennial Plaza 

(next to Millennium Park in Chicago, IL) is 

on its way to being one of the “greenest” 

parks in America. The 45-50 acre Maggie 

Daley Park sits atop the large East Monroe 

Street Parking Garage and o�ers sweeping 

views of Lake Michigan.

With about 60 percent of earthworks 

completed, crews have removed 82,000 

cu yds of existing fill (that existed 

beneath the soil for decades). Some 

of this is lightweight fill and is material 

similar to Geofoam. It is still in excellent 

condition and can be recycled for reuse 

to create “hills” in the park. Geofoam will 

support the base below new paths for 

bikers and walkers to get through to the 

lake paths.

Bob O’Neill, president of Grant Park 

Conservancy, in an article from the 

Chicago Sun Times, called the park 

“more natural and much more informal” 

than Daley Bicentennial Park. It also is 

very kid-friendly, featuring a three-acre 

play garden, a rock climbing wall, and 

a skating rink in the shape of a ribbon. 

You’ll be able to walk up hills and see the 

lake,” O’Neill said. “When this is done… it’s 

going to have a much more green, sort of 

organic flow.

For information: http://

maggiedaleyparkconstruction.org/

construction.php?page=view

Gannett Fleming Expands 
Geotechnical Operations in 
Florida 
Gannett Fleming is relocating its Tampa 

Bay area operations to a 10,000-sq.-ft, 

state-of-the-art facility in Pinellas 

Park, which is dedicated exclusively to 

geotechnical services. The new space 

features fully-equipped laboratory 

facilities, including a clean lab and a 

dirty lab that will be certified by multiple 

agencies, including the U.S. Army Corps 

of Engineers, Florida Department of 

Transportation, Construction Materials 

Engineering Council, and the American 

Association of State Highway and 

Transportation O�cials’ Materials 

Reference Laboratory. 

In addition to its new facility, the firm 

made a $1 million investment in its fleet 

of drilling equipment with the purchase 

of new drill rigs.  

“Geotechnical engineering is a 

cornerstone of the firm and is one of the 

firm’s special competencies in which we 

use only the most advanced facilities, 

equipment, and technology,” said David 

Rancman, PE, geotechnical operations 

manager. “The firm’s investment in and 

expansion of geotechnical services 

enables our continued delivery of excel-

lence in geotech to our Florida clients.”

G-I ORGANIZATIONAL  MEMBER NEWS

Geofoam has multiple uses in 

Chicago park.
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meet the need for information and data 

asset management, and allow data to be 

easily shared. This will save state DOTs and 

other organizations millions of dollars in 

drilling costs and laboratory analysis. 

The DIGGS project has been ongoing 

since 2005 via the e�orts of a pool fund 

study managed by the ODOT. DIGGS 2.0 

was completed in July 2012. It is envisioned 

that the G-I will continue to manage DIGGS 

beyond the contract with ODOT. 

For information about DIGGS: contact 

Rob Schweinfurth, principal investigator 

for the DIGGS project, at 703.295.6015, or 

email rschweinfurth@asce.org  

Does Someone You Know 
Deserve an Award?
October 1, 2014 is the deadline to nom-

inate someone you know for the Arthur 

M. Wellington, Norman Medal, James R. 

Croes, and/or the Walter L. Huber award.

The Wellington prize recognizes a 

paper about transportation on land, water, 

in the air or on foundations, and closely 

related subjects.

The Norman Medal, instituted in 1872, 

recognizes a paper that contributes to engi-

neering science. The Croes Medal is awarded 

to the runner-up to the Norman Medal.

The Walter L. Huber Civil Engineering 

Research Prize recognizes members of 

the ASCE, in any grade, who demonstrate 

notable achievements in research related 

to civil engineering. Preference is given 

to younger members, (generally under 40 

years of age), of early accomplishment 

who can be expected to continue fruitful 

careers in research.

The Thomas A. Middlebrooks Award, 

whose nomination is due November 1, 

2014, recognizes a paper contributing to 

geotechnical engineering. 

For information:  www.asce.org/

leadership-and-management/awards

Geo-Congress Organizing 
Committee Considers 
Enhancements
The Geo-Congress Organizing Committee, formed in 2013, met on July 13, 2014 in San 

Antonio, TX, to continue its work towards enhancing the value of the Geo-Congress. It 

envisions the Geo-Congress as the premiere annual technical information exchange, 

educational, and networking event for the Geo-Institute that appeals to the needs of the 

entire geoprofession. 

Several changes to the structure of the Geo-Congress resulted from the Committee’s 

discussions, which included:

o dedicated poster presentation time in the exhibit hall on Monday and Tuesday after-

noons to enhance the value of poster presentations and to increase exhibitor face time 

with the attendees;

o practitioner-focused technical content on Sunday and Monday to allow for a condensed 

schedule, during which practitioners could get the technical information they need with 

limited time away from the o�ce;

o no committee meetings past 8:00 pm to increase attendee networking time;

o a maximum of  seven concurrent sessions and an additional invited session or panel 

discussion to increase the value of podium presentations and to allow attendees to 

experience more technical sessions;

o consensus on the length of podium presentations to allow su�cient time for presenters 

to provide a thorough overview of their project;

o agreement on exhibit hall days and hours to expand attendee face time with exhibitors; 

o formation of an Exhibitor Focus Group to enhance exhibitor value; and

o agreement on a defined process for developing the technical program each year.

Data Interchange for 
Geotechnical and 
Geoenvironmental Specialists 
(DIGGS) Website
A new DIGGS website is scheduled to 

launch by the time you receive this 

newly-designed issue. Highlights of the 

new DIGGS website include: The DIGGS 

schema; tools for interfacing with DIGGS 

to convert files to and from DIGGS format; 

DIGGS informational documents; a DIGGS 

project blog; DIGGS partner information; 

and a form to request more information 

about DIGGS or how to get involved.  

As was announced in the CoreBits 

section of the March/April 2014 

GEOSTRATA, the G-I had been awarded a 

two-year contract in October 2013 with 

the Ohio Department of Transportation 

(ODOT) to implement DIGGS. The DIGGS 

project (www.diggsml.com) involves 

development of a GML (XML-based) geo-

spatial standard schema for the transfer of 

geotechnical and geoenvironmental data 

utilizing existing software and hardware, 

databases, and data storage facilities. Once 

implemented, the DIGGS standard will help 
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Call for Abstracts: October 14, 
2014 - 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 have 

partnered to host a unique combined 

congress in 2016. Abstracts are wanted for 

dynamic sessions and presentations about 

geotechnical and structural engineering 

issues. Final papers are optional and will 

not be peer reviewed.

Consider submitting an abstract if you 

are a practitioner, educator, researcher, 

geotechnical engineer, geoprofessional, 

structural engineer, bridge and building 

designer, firm owner, codes and standards 

developer, and more.

Development of joint sessions 

with G-I and SEI committees are 

also suggested. For information: 

www.asce.org/geo/Conferences/

Geo-SEI-2016-Call-for-submissions/

IFCEE 2015 March 17-21, 2015
JW Marriott Hill Country Resort & Spa

San Antonio, TX 

www.ifcee2015.com

More than 2,700 attendees are expected 

at IFCEE 2015. Imagine the connections 

you can make. You should attend this 

event if you are involved in the geoprofes-

sional and foundations industries. IFCEE, 

a partnership between the G-I, ADSC, 

DFI, and PDCA, o�ers you more than 35 

hours of education presented by industry 

leaders, educational short courses, 

technical committee meetings, an indoor 

and outdoor exhibition, networking time 

galore, and so much more. 4 leading 

organizations. 4 dynamic days. 4 times the 

industry influence!  

Exhibit and sponsorships are still 

available, but exhibit space is already 80 

percent sold out. See the current list of 

more than 100 exhibitors on the confer-

ence’s website.

For exhibit and sponsorships, contact 

Jan Hall at jhall@adsc-iafd.com or 

469.359.6000. 

ASCE/G-I Co-sponsored 
Online Webinars
Note:  All posted webinars o�er 1.5 PDHs.

j Geotextile Tubes for Erosion Control, 

Dewatering and Decontamination

October 3, 2014

Noon - 1:30 PM (ET)

j Sustainable, Low-Cost, Shallow Slope 

Stabilization and Erosion Control 

Solutions

October 7, 2014

Noon - 1:30 PM (ET)

j LRFD for Geotechnical Engineering 

Features: Deep Foundations: Lateral 

Analysis

October 13, 2014

11:30 AM - 1:00 PM (ET)

j Energy Piles: Background and 

Geotechnical Engineering Concepts

October 20, 2014

11:30 AM - 1:00 PM (ET)

j Ethics: The Road All Engineers Must 

Follow

October 24, 2014

11:30 AM - 1:00 PM (ET)

j LRFD for Geotechnical Engineering 

Features: Design for Extreme Event 

Loading

October 27, 2014

11:30 AM - 1:00 PM (ET)

j LRFD Best Practices in Subsurface 

Investigations and Soil and Rock Testing

November 4, 2014

11:30 AM - 1:00 PM (ET)

For webinar information: www.asce.

org/Continuing-Education/Webinars/

Live-Webinars/

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%.

www.asce.org/On-Demand-Webinars/

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

j Earth-Retaining Structures: Selection, 

Design, Construction, and Inspection - 

Now in an LRFD Design Platform

October 16-17, 2014

Baltimore, MD

j Deep Foundations: Design, 

Construction, and Quality Control

October 23-24, 2014

Phoenix, AZ

j Design and Strengthening of Shallow 

Foundations for Conventional and Pre-

Engineered Buildings - Newly Updated 

for 2012 IBC and 2011 ACI-318

November 6-7, 2014

Secaucus, NJ

j Design of Foundations for Dynamic 

Loads

November 12-14, 2014

Austin, TX

j Instrumentation and Monitoring 

Boot Camp: Planning, Execution, 

and Measurement Uncertainty 

for Structural and Geotechnical 

Construction Projects

November 20-21, 2014

Atlanta, GA

For seminar information: www.asce.

org/Continuing-Education/Seminars/

Face-to-Face-Seminars/

COREBITS CAREER

Internships Are 
Now Available
Need an internship position? You can 

explore the positions listed on the ASCE 

website at http://careers.asce.org/jobs#/

results/keywords=internship&results

PerPage=12/1,false to help you obtain the 

experience you need to further career path. 

New opportunities are added all the time.
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St. Louis Chapter Hosts Cross-
Country Lecturer Stokoe

The St. Louis Geo-

Institute Chapter will 

host the 2014-2015 

Geo-Institute Cross-

Country lecturer Kenneth 

H. Stokoe, II, PhD, PE, 

D.GE, NAE, M.ASCE,  on 

November 7, 2014 as part of the fourth 

annual GeoConfluence conference in St. 

Charles, MO. 

Dr. Stokoe, the 2011 G-I Terzaghi 

lecturer, is best known for his significant 

contributions in the development and use 

of in-situ seismic measurements, labo-

ratory measurement of dynamic material 

properties, and dynamic soil-structure 

interaction to the geotechnical, pavement, 

and earthquake engineering community. 

The lecture topic had not yet been 

selected as this issue went to press; 

however, it will be a complementary topic 

to the conference’s geotechnical engi-

neering and geo-environmental theme. 

For information: http://sections.asce.org/

stlouis/GEI/GEI.htm

Georgia Geo-Institute Chapter 
Asks For Feedback
The Georgia Institute’s Geotechnical 

Committee is gearing up for its fall seminar 

series. The group will discuss the initiatives 

introduced this past year, as well as plans for 

new ideas. Your feedback (good and not so 

good) is wanted regarding if you enjoyed the 

outdoor meeting, photo contest, and young 

members presentations. The committee 

asks if any seminar topic was particularly 

great? Or, if there were any topics that were 

covered too much or not enough? And, 

how do you feel about the social media and 

online registration changes? 

Post your feedback at https://

www.facebook.com/pages/

Georgia-Geo-Institute-Chapter-of-

ASCE/210698748951236. Stay tuned for 

meeting updates. 

2014-2015 San Antonio, TX 
Branch O²cer Elections 
Results  
ASCE San Antonio announced the results of 

the 2014-2015 ASCE San Antonio Branch 

Board and ASCE Younger Members elec-

tions. Following an extensive review of the 

ballots, the certified results are as follows:

San Antonio Branch Board of Directors

o President – Ty Turner

o Past President – Steve Gonzales, PE, Dipl, 

D.WRE, M.ASCE

o President Elect – Curt Campbell, PE, 

M.ASCE

o VP Programs – Amy Stone, A.M.ASCE

o VP Membership – Deepa Thankavel

o Treasurer – Luke Reed

o Secretary – Ryan Plagens, PE, M.ASCE

o Director - Kara Heasley

Younger Members Board of Directors

o President – Priya Lad, A.M. ASCE

o Vice President – Andres Munoz, 

A.M.ASCE

o Treasurer/Secretary – Mike Bratten, 

A.M.ASCE

The installation of these o�cers will 

take place in October. 

GeoVirginia “Lessons learned in 
Geotechnical Engineering”
April 27 - 29, 2015

Williamsburg, VA

www.virginiageoinstitute.org

The organizers of GeoVirginia 2015’s 

Conference are pleased to announce their 

tentative speaker roster that includes:

Robert Bachus, PE, D.GE, M.ASCE; Ray 

Borden; George Filz, PhD, PE, F.ASCE;  

Mark Frankel; Chris Geise; Richard E. 

Goodman, PhD, M.ASCE; Barbara Luke, 

PhD, PE, D.GE, F.ASCE; Alberto Marulanda, 

PE, F.ASCE;  Gholamzera Mersi; Peter 

Robertson; Thomas O’Rourke, PhD, 

Hon.D.GE, Dist.M.ASCE;  Harry Poulos, 

PhD., PE, D.Eng., Dist.M.ASCE; John 

Schmertmann, PhD, PE, D.GE, F.ASCE; and 

John Wolosick, PE, D.GE, M.ASCE.

Registration should open shortly.

Is Your Geotechnical Group 
Becoming a G-I Chapter? 
It’s simple to become a Geo-Institute 

Chapter to get your section and/or branch 

message out to prospective and existing 

members. You remain in charge, but simply 

expand your reach to potential new mem-

bers. There are no fees or chapter dues 

required by the G-I. Simply complete and 

return the Memorandum of Understanding 

(MOU). That’s it! Help increase your 

membership recruitment e�orts and event 

marketing by converting your geotechnical 

group to a G-I Chapter or by forming a 

new G-I Chapter. Contact: jcanning@asce.

org or download the MOU from the G-I 

website at www.asce.org/geo/Chapters/

How-to-Become-a-G-I-Chapter/. 

Discover the benefits of a�liation.

Boston Awarded Geo-Institute 
Chapter of the Year for 2013
The Boston Society of Civil Engineers 

Section established the Geotechnical 

Group in 1969 and became a Geo-Institute 

Chapter in 1999.  The Chapter was awarded 

the inaugural Geo-Institute Chapter of the 

Year for 2013. Derek J. Schipper, PE, of GZA 

GeoEnvironmental, Inc., and the 2013-14 

BSCES Geo-Institute chair, stated, “We are 

honored to receive the inaugural award.” 

View all Chapter events at www.asce.org/

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

DFI’s 39th Annual 
Conference on Deep 
Foundations
October 21-24, 2014

Atlanta Marriott Marquis 

Atlanta, GA

deepfoundations2014.org

XIV Colombian 
Geotechnical Conference 
and IV South American 
Young Geotechnical 
Engineers Conference 

October 15 - 17, 2014 

Bogotà, Columbia 

scg.org.co

GBA 2014 Fall Conference
October 23-25, 2014

The Westin San Francisco 

Market Street Hotel

San Francisco, CA

asfe.org/index.

cfm?pid=10292

7th International Congress 
on Environmental 
Geotechnics 

November 10 - 14, 2014 

Melbourne, Victoria 

Australia 

7iceg2014.com

XXVII National Meeting of 
Geotechnical Engineering
November 19 - 21, 2014

Puerto Vallarta, Jalisco

Mexico

smig.org.mx/en/rnig-en

IFAI Geosynthetics 
Conference 
February 15-18, 2015 

Portland, OR 

geosyntheticsconference.

com

IFCEE 2015
March 17-21, 2015

JW Marriott 

San Antonio, TX 

ifcee2015.com

13th International ISRM 
Congress 2015 

May 10-13, 2015 

Palais des Congrès, 

Montréal, Québec, Canada 

isrm2015.com

Geotechnical & Structural 
Engineering Congress 2016
February 14-17, 2016

Phoenix, AZ

COMING IN NOVEMBER/DECEMBER

CONNECT WITH US

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

Karst & Sinkholes

Probabilistic Finite 
Element Analysis of a Raft 
Foundation Supported by 
Drilled Shafts in Karst 
By Vaughn Gri²ths

Geotechnical Design over 
Karst: It Is All about the 
Water 
By Walter Kutschke

Wheeler Lock Failure 
By David Lienhart

Geotechnical Case 
Histories for Sinkhole 
Investigation and 
Stabilization Methods 
By John Pusey, Jr.

Investigations of Karst 
Features at Guntersville 
Dam 
By Chris Saucier

Chasing Sinkholes with 
Dynamic Compaction 
By Chris Woods

As I See It: Report from an 
Underground World 
By Roger W. Brucker

Lessons Learned from  
Geo-Legends: Professor 
James Mitchell 
By Deshinka A. Bostwick, Leah D. 

Miramontes, Morgan L. Race, and Sean 

E. Salazar
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ASFE Becomes Geoprofessional 
Business Association
Geoprofessional Business Association 

(GBA) is the new name of the organi-

zation formerly known as ASFE/The 

Geoprofessional Business Association. 

According to GBA President Steven D. 

Thorne, P.E., D.GE, M.ASCE, “The time 

had come. Continually, fewer of our most 

active members knew what ASFE originally 

stood for or how we’ve evolved over the 

years. GBA identifies who we are today.”

Now that GBA has renamed itself, 

subsequent steps include establishing 

a new logo, securing a new website 

address and creating an entirely new 

Internet presence, and revising graphics 

on its 700 case histories, best-practices 

monographs, manuals and guides, model 

documents, and so on. “It’s a daunting 

task,” Thorne observed, “but we’ve already 

made some excellent progress.” 

CalGeo Student Outreach 
Program & Rising Star Award
The California Geotechnical Engineering 

Association’s (CalGeo) Student Outreach 

Program promotes geotechnical engineer-

ing in California universities and provides 

a means for students to interact with 

practitioners to encourage their careers, 

find internships and employment following 

graduation. The program is supported 

throughout the year with funding, speakers, 

and field trips. Additionally, the Silent 

Auction at the annual conference also 

supports the program.

This year’s Rising Star Award evaluation 

included four very competitive groups in 

UCLA, Cal Poly Pomona, Cal State Fullerton 

(defending champions), and a new chapter 

at Cal Poly San Luis Obispo (formerly a 

liaison chapter). After careful review of the 

groups’ accomplishments, the Rising Star 

Award was awarded to Cal Poly San Luis 

Las Vegas Harmon Tower-  
A Sad Lesson Learned
In June 2014, crews began dismantling the 26-story, structurally-flawed Harmon Casino 

Tower on the Las Vegas Strip after construction was halted in late 2008 due to flaws found 

in the steel reinforcements of the concrete structure. The error caused a major change in 

the building’s design and reduced the planned 49 stories to 28 stories.

The curved Harmon building was designed as a 49-story tower with silver and blue 

glass windows amid the $8.5 billion CityCenter complex that opened in 2009. The 

hotel and condominium tower were once envisioned as an anchor to the gleaming 

CityCenter complex. 

The half-built building had been kept intact as disputes between the owner and 

builder remained locked in a legal battle to determine who is liable for the defects. A trial 

was planned for September.

For many, the Harmon’s legacy will be tied to professional neglect. In 2009, the Las 

Vegas Sun exposed serious safety flaws at the CityCenter and other Las Vegas construc-

tion sites and how safety regulators had failed to prevent accidents that killed 12 workers 

in 18 months — a rate of one every six weeks.

Half of those deaths took place at the CityCenter site, but none was specifically 

tied to the Harmon. “It’s indicative of how fast the city was growing back then and the 

pressure everyone was under to do things even faster,” said county Commissioner 

Chris Giunchigliani, whose district includes CityCenter. “We were working 24/7, cutting 

corners. What resulted is the nation’s highest rate of construction deaths and a Harmon 

that’s now just one giant billboard.”

The Flawed Harmon Casino Tower
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Obispo for its great social events, speakers, 

student forums, fi eld trips, volunteer activ-

ities, and competition at the Geo-Institute 

MSE Wall event in Atlanta, GA.

Geotechnical Engineering Stamps

Professor Heinz Brandl, A� .M.ASCE, of 

Vienna, Austria, drew attention to the 

pictured special postage stamps that were 

printed in recognition of the 50th anniversary 

of the formation of the Danube-European 

Conference on Geotechnical Engineering 

(DECGE). The 15th such meeting was held 

in Vienna on September 9-11, 2014. The 

special edition stamps, which were edited by 

the Austrian Postal Authorities, were available 

during the conference. 

Mullins Wins 2014 Ben C. 
Gerwick Award

Deep Foundations Institute 

(DFI) announced that 

Professor Gray Mullins 

and his research team at 

the University of South 

Florida are the recipients 

of the 2014 Ben C. 

Gerwick Award for Innovation in the Design 

and Construction of Marine Foundations. 

The award was presented at the August 7 

luncheon in conjunction with the DFI Marine 

Foundations Seminar in Tarrytown, NY.

Professor Mullins and his research team 

are recognized for performing practical 

research on base grouted drilled shafts, 

thermal integrity testing of drilled shafts, 

and tremie concrete bond transfer. His 

research and numerous technical papers 

and reports about the subject have been 

directly responsible for establishing base 

grouting in the U.S. and spurring its growth.

The annual award recognizes 

innovative excellence in the design and 

construction of marine foundations, 

and honors Ben C. Gerwick for his 

achievements during his 62-year career in 

the fi eld of marine foundations. 

Geosynthetic Institute 
Announces 2014-15 Fellowship 
Winners
GSI and its Board of Directors announced 

the GSI Fellowship award winners for 

2014 – 2015. The program recognizes and 

supports outstanding graduate students 

who are researching geosynthetics. The 

following were selected from 12 new 

proposals and 3 renewals.

1st year funding at $10,000 per student 

includes:

o Asli Yalcin Dayioglu, University of 

Maryland; Advisor Ahmet Aydilek; 

“Clogging Behavior of Recycled Concrete 

Aggregate in Geotextile Systems.”

o Michelle (Mingyan) Deng, Missouri 

Univ. of Science and Technology; 

Advisor Ronaldo Luna; “Reliability Based 

Optimization Design of Geosynthetics 

Reinforced Embankment Slopes.”

o Yonggui Xie, S.M.ASCE, Oregon State 

University; Advisor Ben Leshchinsky; “MS 

Wall Abutments: an Analytical Solution for 

Evaluating Service State Deformations with 

Geosynthetic Reinforcement.”

o 3rd year funding at $5,000/student goes 

to Felix Jacobs, RWTH Aachen University; 

Advisor Martin Ziegler; “Laboratory and 

Numerical investigation of Geogrid 

Reinforced Soil in Biaxial.”

Requests for proposals for the eighth 

year of the program, 2015 – 2016, will 

be announced this winter. For eligibility, 

students must focus on a geosynthetic 

topic, have passed their doctorial candidacy 

examination, and be recommended 

by their advisor. For information: www.

geosynthetic-institute.org/gsifellows.htm

Minnesota’s Winona Bridge 
Uses Two-Bridge Solution
Groundbreaking for the $150-175 million 

interstate bridge in Winona, MN, began on 

July 18, 2014. The Minnesota DOT (MnDOT) 

is utilizing a two-bridge solution that reha-

bilitates the existing bridge and builds a new 

permanent bridge immediately upstream of 

the existing bridge.

The new bridge includes a concrete 

box girder design along with rehabilitation 

of the existing bridge. Due to several fac-

tors, a tied arch and cable stayed design 

had been considered, but were deemed 

to have detrimental visual impacts to the 

preservation of the existing Winona iconic 

historic truss. Cost and migratory bird 

issues were also considered.

Former Winona mayor Jerry Miller was 

one of the major catalysts for the bridge 

project, devoting nearly half of his 16-year 

mayoral tenure advocating for funding to 

improve access to the quiet river city. His 

e� orts would have proven futile without 

bipartisan collaboration at many levels 

of government. In the wake of the 2007 

collapse of the Interstate 35 bridge in 

Minneapolis, MN, U.S. Rep. Walz and U.S. 

Sen. Amy Klobuchar threw their support 

behind the Winona project that eventually 

led to $71 million in federal funding. An 

additional $91 million will come from state 

and local sources.

Construction is expected to be 

completed by fall 2016. “The project will 

debut a new construction model called 

construction manager-general contractor. 

It’s intended to save time, improve cost 

control, optimize the construction sched-

ule, and enhance collaboration between 

MnDOT and the contractor,” according 

to MnDOT Commissioner Charlie Zelle. 

O�  cials hope it will become the standard 

process moving forward.

The Winona project is also noteworthy 

in that MnDOT adjusted its plans based 

on insistent public feedback. The existing 

bridge, which was built for $1.5 million in 

1942, will undergo four years of rehabil-

itation beginning in 2016, after the new 

bridge is constructed. 

The Winona bridge. The new bridge will 

run parallel upstream from the existing 

bridge. Photo (MNDOT)
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Woburn, MA. She can be reached at 

mnodine@geiconsultants.com

The DOT in a low-lying state
Had good reason to celebrate:
Their funding came through 
For a long-overdue
Bridge over a railroad, carrying freight.

Abutments would rest on MSE walls
With reinforced fi ll some 40 feet tall.
Trucks on new lanes,
Speeding over the trains,
Would no longer need to slow down or stall.

Although there was money, the budget was lean.
A few borings were drilled, as was the routine.
A layer of peat,
Thickness: up to twelve feet
Was encountered in borings six through thirteen.

The geo-engineer wrote an ominous report:
The abutments would settle, without some support,
Up to one foot.
So to make them stay put,
There were options – not one, but of several sorts.

The Project Team gathered, to contemplate.
Wicks, ground improvement, or fi ll with no weight?
Should they decrease the load
Of the soil beneath the road?
Or just let the peat settle, increasing the rate?

GeoPoem
 By Mary C. Nodine, PE

Of course, they could drill some columns of grout
To shift the loads straight through the peat, down and out.
Or use densifi ed stone
To make the soft zone
Drain faster, and also be sti� er throughout.

The Team crunched numbers and came up with a scheme
To use ALL these techniques for the bridge of their dreams:
They would optimize!
Based on the wall size,
The thickness of peat, and the grass’ shade of green.

Drawings were laid out, and in the bids came.
The team felt secure in their imminent acclaim.
For they’d written in the specs
That each zone must defl ect
Within 0.01 inch of EXACTLY the same.

With raised eyebrows, the subs all submitted designs
Saying “Precisely one inch of settlement is fi ne…
If strata are located
Exactly as stated
And no other guys’ work can ever touch mine.”

Variation in soil is guaranteed.
Designing to match it is tricky indeed.
So you might feel some bumps
Driving over that swamp,
If the big plan was fl awed but each small one succeeds. 
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