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Geo-Poem by Mary C. Nodine
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Although I went to school to learn 
to calculate and think, 
Design safe dams and buildings 
with no tendency to sink 
My purpose seems to be, at times, 
to bridge the gap between 
The contractors 
And architects:  
Those who build 
And those who dream.

The bottom pipe strut – 
Let’s excavate and skip it. 
Seems like overkill.

Here’s a watercolor rendering 
Of  how the wall should look. 
The façade was inspired  
By one of Dr. Seuss’ books. 
The masonry must bend and wave – 
No horizontal rows. 
And the wall can’t be too thick here. 
Six inches at the most.

Yesterday our crane 
Destroyed a piezometer. 
Did you need that one?

It’s possible this building corner 
Will move south eighty feet. 
But please proceed with your design – 
We’ve schedules to meet. 
It’s unlikely that the soil  
Will be different over there 
We may add a few more stories too, 
But that merely means more stairs.

Crushed stone specified. 
But this fill from down the street 
Will be just as good.

In this space, we request you triple 
All the column spacings 
To make the building greener,  
And save some steel we’re wasting. 
We think a breezy, modern feel 
Will spring from increased spans – 
Plus the boost in light will help 
The CEO to tan.

The concrete we’ve poured 
Is strong – will cure in two days. 
Take our word for it.

Now that we’ve presented  
Our new vision and direction, 
We must release new drawings 
By next Tuesday for construction. 
To allow a detailed check 
Of proper arc lengths in your clouds, 
We’ll give you twenty minutes  
For this posting – starting now.

Building is moving? 
Change orders will make us rich. 
Keep right on digging…

As much as these characters start my 
head spinning 
Civilization has shown, since the 
very beginning, 
That although our differences 
may be profound, 
Somehow 
The structure will rise from the ground.

Voice of Reason

AUTHOR

Mary C. Nodine, P.E., A.M.ASCE, is a geotechnical poet and a project engineer with GEI 
Consultants, Inc. in Woburn, MA. She can be reached at mnodine@geiconsultants.com
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Thoughts from the President by Phil King
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The Geo-Professional Profession

Many of you may have already read this story, but 
I believe it is worth retelling. Margo Howard is 
Ann Landers’ daughter and, like her mom, writes 
a syndicated advice column. In her April 11, 2012 

column, Margo gave advice to a graduate student who had said 
that when she divulged to new acquaintances that her work has 
ties to the pharmaceutical industry, complained that these indi-
viduals would then open the conversation up to the drugs they 
are taking, their medical history, etc.

Margo’s advice was “Dear Corn: The 
way to get yourself out of these conversa-
tions is not to get into them. Because you’re 
referring to people you just met, I offer you 
The Airplane Trick. When traveling by air..., 
some people in interesting professions have 
taken to saying their field is ‘geotechnical en-
gineering’ or some such highfalutin endeavor 
unintelligible to most people. Should an out-
lier ask, ‘What’s that?’ simply say the expla-
nation would take longer than the flight.”

As I read this column to my wife, her 
response was “she must be married to a geo-
technical engineer.” Well, it just so happens, 
John Bachner, executive vice president 
of ASFE, also had the same thought, and 
replied to Margo with the following: “My 
name is John Bachner. I’m the executive VP 
of ASFE/The Geoprofessional Business As-
sociation, an organization that comprises 
tens of thousands of geotechnical engineers. I 
have had the distinct honor of having worked 
with these near-terminally humble custodians of Earth for 40 years. I 
have to believe that your comment about “highfalutin endeavor” is an 
inside joke, because you know, and possibly may even love a geotechni-
cal engineer. Highfalutin? Puhleeeeez. And I bet you know that, too. 
What’s the truth, Margo? That was no coincidence, was it?”

To which Margo responded, “Kind sir - I am laughing because 
you are the fourth person in that field I have heard from! I neither 
know, nor love one of you, but I wanted something the lay person 
didn’t know about   — and you guys were it! I never dreamed your 
number was in the 10’s of thousands. No inside joke ... just some-
thing that sounded arcane and intellectual. Truly, a coincidence.”

So now you know. To the general public, the profession of 
geotechnical engineering is something that sounds arcane and 
intellectual, or if you prefer, such highfalutin endeavor unintel-
ligible to most people. In hindsight, this may not be a bad thing. 
However, more important to remember, we are members of 
the geo-profession, as defined by Wikipedia (see “Geoprofes-
sions”); we provide services that enhance human welfare.

In keeping with this theme, I recently attended the ASFE 
Spring Meeting, held in Orlando, FL. As many of you know, 
ASFE is an association of engineering firms principally provid-
ing geoprofessional services. During the meeting, Orlando 
Mayor Buddy Dyer presented a Proclamation from the City of 
Orlando. In part, the Proclamation read:

“WHEREAS, the quality of our environment is a 
fundamental concern of our community; and

WHEREAS, efficient, effective and 
affordable infrastructure is essen-
tial to the welfare of our citizen’s 
everyday lives; and

WHEREAS, the environment, 
our infrastructure and integrity 
of construction are of paramount 
importance to the thousands of 
individuals of many technical dis-
ciplines who are proud to be known 
as geoprofessionals; and

WHEREAS, the health, safety 
and welfare of our community 
depend upon geoprofessional ser-
vices and the geoprofessionals who 
provide them; etc.

NOW, THEREFORE, I, BUDDY 
DYER, Mayor of the City of Or-
lando, call upon all citizens and 
civic organizations to acquaint 
themselves with the issues involved 

in providing geo-professional services and to recognize 
the daily contributions the geo-professionals of ASFE 
make to our health, safety and quality of life.”

After reading this proclamation, I felt good about being 
involved in a profession perceived by the general public as ar-
cane and intellectual, and such highfalutin endeavor unintelligible 
to most people. As stated in the proclamation, we, as geo-pro-
fessionals, make daily contributions to the health, safety and 
quality of life of the communities we live and work in. And 

that’s what’s most important to me.

Phil King, P.E., D.GE, F.ASCE
President, Geo-Institute of ASCE

We, as 
geo-professionals, 

make daily 
contributions 
to the health, 

safety and quality 
of life of the 

communities we 
live and work in.
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From the Editorial Board by Jim Withiam
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Destruction left behind by the April 22, 2011 tornadoes that ravaged the St. Louis, MO area. 
(© R. Gino Santa Maria | Dreamstime.com) 

From our profession’s beginnings, we have sought to 
learn from failures we encounter lest we repeat them. 
Some failures are small in scale and draw little atten-
tion except for lessons learned among colleagues and 

shared within a firm. Others gain greater attention because we 
decide to share our lessons learned through presentations and 
published papers. Still others gain broad attention because of 
their scale and recognition beyond our professional communi-
ties. But regardless of their scale and the attention they draw, 
we have used failures to test our assumptions, design methods, 
materials and construction means and methods. The scope 
of failures examined in this issue, disasters, fall into the last 
category due to their scale and/or notoriety.

What’s Inside?

Some disasters are natural, like earthquakes. Others are the 
result of a design or construction flaw. And still others are driven 

by societal problems. A vivid example of the latter is Leo Titus’ 
“Commentary: A Higher Purpose,” which recounts his response 
as part of an urban search and rescue team to help ensure the 
safety of first responders following the 9-11 attack on the Pen-
tagon. Within hours after the attack and for the next eight days, 
Leo was responsible for evaluating and designing safety passages 
into scenes of incredible destruction. I am sure you’ll find inspi-
ration from Leo’s recounting of that terrible event.

Like 9-11, 3-11 will be long remembered for the 9.0 M 
Tohoku earthquake off the northeast Pacific coast of Japan 
in 2011. The earthquake triggered powerful tsunami waves 
that reached heights of up to 130 ft and travelled up to 6 mi 
inland. The loss of life, infrastructure damage and meltdown of 
reactors at the Fukushima nuclear power plant are well known. 
Much less known is the volume of debris generated from these 
events. Two articles, “U.S.-Japan Geoenvironmental Engineering 
Workshop: Strengthening Ties, Sharing Ideas” by Jim Hanson, 



11 Geo-Strata  l   geoinst i tute.org

Nazli Yesiller and Takeshi Katsumi, and “Post-Disaster Debris 
Management” by Nazli Yesiller, highlight efforts underway to 
environmentally manage post-disaster volumes of waste.

In the western U.S., a century of fire suppression has re-
sulted in forests with large fuel loads that are primed to burn 
by increasingly hot dry summer weather. The result has been a 
significant increase in the number, size and severity of wildfires 
in the past two decades. “What Happens After the Smoke 
Clears? Post-Wildfire Assessment and Stabilization Strategies” 
by Peter Robichaud and Louise Ashmun describes the USDA 
Forest Service’s post-fire response, assessment, prediction tools 
and treatments to address this growing problem.

This issue also includes articles on the geo-community’s 
response to the recent earthquakes in New Zealand, a company’s 
plan for embracing and integrating safety through the firm, using 
laser scanning to quantify the scale of a disaster and the rehabili-
tation of a high-hazard dam in central Pennsylvania. We hope 
you enjoy these articles and the other contributions to the issue.

AUTHOR

This message was prepared by Geo-Strata editor-in-chief James L. Withiam, 
Ph.D., P.E., D.GE, M.ASCE
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By Leo J. Titus, Jr., P.E.

It’s an extraordinary experience to discover that a choice in-
nocently made can lead to a higher purpose. In 1991, as I 
was finishing my senior year at Clarkson University in Pots-
dam, NY, I looked forward to a bright future as a geotechni-

cal engineer. Like most college students, my goals were simple—
graduate, get a job and go on to enjoy a prosperous career. I never 
considered the other ways that my education could benefit myself 
or others beyond the traditional model of going to work every 
day to earn a comfortable living. My feet were firmly set on the 
path to success, and I spent most of my time and energy during 
the next 10 years making those dreams come true.

In early 2001, I was introduced to an organization that 
changed my life. A colleague brought me to a small meeting of 
engineers and construction specialists who were members of 
the Virginia Task Force One Urban Search and Rescue Team (VA-
TF1). Based in Fairfax County, VA, this team is world famous for 
quickly deploying into disaster zones to rescue people trapped 
in collapsed buildings. They are veterans of earthquakes and ter-
rorist attacks all over the world. It was at that first meeting that 
I began to realize an even greater purpose existed for my engi-
neering education and experience—saving lives.

Less than nine months later, I found myself walking into 
the Pentagon on the afternoon of September 11, 2001. VA-TF1 
was deployed within hours of the attack, and I was assigned 
as one of the team’s structural specialists. It was a terrifying 
panorama—the building was still burning, and I had no idea 
what I would encounter. I walked into a scene of incredible 
destruction as part of a reconnaissance team assigned to search 
the building for trapped survivors. In the hours and days that 
followed, I remained at the Pentagon, helping stabilize the 
building and recovering victims. Eight days later, our mission 
was complete; we finally went home to our families.

Since that time, I’ve travelled across the country sharing 
the story of VA-TF1 and our Pentagon experiences with various 
engineering and student groups. It gradually occurred to me 
that I’ve been very fortunate—I’ve been given the opportunity 
to use my education and experience for a higher purpose. By 
sharing this story, I hope to encourage those who were just like 
me—students focused on having a career, engineers already en-
gaged in their professional lives—to think about lending their 
own unique gifts and talents to serve a higher purpose.

Most engineers derive satisfaction from being involved 
in complex challenges and by helping clients find solutions. 
Many of us are so busy with our careers and families that we 
don’t even realize the potential we have to make a more pow-
erful impact in our communities. There are many opportuni-
ties for engineers to share knowledge and help people in need, 
if we only take the time to step away from our desks and com-
puters to really look!

Whenever I give a presentation on my experiences at the 
Pentagon, I ask audience members to think about how they 
can use their talents to help others. It doesn’t need to be as 
part of a first-responder search and rescue team. There are 
many groups who assist government response to different 
stages of a disaster. Engineers play a critical role in disaster 
recovery and can make a real difference in the safety and well-
being of both victims and rescue teams.

Disaster assistance isn’t the only way we can put our tal-
ents to good use outside the office. You can make a positive 
impact in your community by helping your church building 
committee, working with a neighborhood homeowners’ as-
sociation or giving lectures to local high school or college 
students about engineering.

The sights, sounds and smells of the afternoon of September 
11, 2001 will always be with me. Serving with Virginia Task Force 
One for more than 10 years has been one of the proudest and 
most fulfilling accomplishments of my engineering career. It’s 
an honor to be part of this selfless group of people. If I could 
speak to every engineering student as they were preparing to 
graduate and go on to pursue their careers, I’d encourage them 
to seek opportunities to use their talents for a higher purpose. It 
can be the most rewarding project they ever work on.

Figure 1. 
Leo Titus (left) 

discusses 
monitoring 
issues with 

fellow engineers 
during search 
and recovery 
operations at 

the Pentagon.

A Higher Purpose

AUTHOR

Leo J. Titus, Jr., P.E., is president of ECS Mid-Atlantic, LLC, 
in Chantilly, VA. He has over 20 years experience in geotechnical 
engineering and special inspections.  He has earned an M.S. 
degree in Geotechnical Engineering from the University of 
Maryland and a B.S. degree in Civil Engineering from Clarkson 
University in Potsdam, NY. Mr. Titus can be reached at 
ltitus@ecslimited.com
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D
r. Priscilla Nelson, 

professor of civil and 

environmental engi-

neering, joined the 

New Jersey Institute of Technol-

ogy in 2005 and served a term as 

provost and senior vice-president 

for Academic Affairs. Prior to 

that, she spent 11 years at the 

U.S. National Science Foundation, 

where she served as senior advisor to the director. She was 

a professor in civil engineering at the University of Texas at 

Austin from 1983 to 1996.

Nelson, a Geo-Institute past president, is internationally 

recognized for geological and rock engineering and their 

application in underground construction. She has worked 

in critical infrastructure, emergency response and disaster 

recovery, and has published more than 120 technical and 

scientific publications in refereed journals and conference 

proceedings. 

Dr. Nelson’s honors and awards include teaching awards 

at The University of Texas at Austin (1985-1987), the Case 

Studies Award and the Basic Research Award from the U.S. Na-

tional Committee for Rock Mechanics, election to The Moles 

- an association of the heavy construction industry (1995) and 

induction into Tau Beta Pi as an Eminent Engineer (2007). 

She has been a part of several major construction projects, in-

cluding field engineering responsibilities during construction 

of the Trans-Alaska Pipeline System, and was a consultant to 

the U.S. Department of Energy and the State of Texas for the 

Superconducting Super Collider project. She also received 

Presidential appointments to the U.S. Nuclear Waste Technical 

Review Board in 1997 and 2001.  

When did you know that you wanted to study civil 
engineering? What were the key factors in your 
decision to be a civil engineer?

I thought about being an engineer after my work on the 

Alaska Pipeline project.  When the project was over, a contractor 

offered me a job and I had to tell him thanks, but I am not an 

engineer. That gave him an attack of consternation, wondering 

why he had been listening to me for so long – but, I took the 

job for a while in Tulsa and then bailed out and drove to Nor-

man, OK to start graduate study in civil engineering – actually 

studying structural engineering at that time.  I got around to 

geotech when I went to Cornell for my Ph.D.

What was your most fun class in school?

As a geoscientist – it was Field Camp. Nothing like hiking 
by yourself all over the Tobacco Root Mountains in Montana 
with air photos and a topo map, trying to figure out the 
geologic structure beneath your feet. I am still learning 
from that experience!

What was the most fun project you’ve been 
involved with?

The Trans Alaska Pipeline. What a big opportunity and so 
many interesting people! Promotions were based on what you 
could do; not what any piece of paper said. So, I started as a 
field geologist and ended as a senior engineer (even though I 
wasn’t an engineer at the time).  

What is your message to professional engineers 
regarding specialty certification?

I think most geotechnical engineers have not studied 
enough geology, and they should know more about struc-
tures. So, the issue of accumulating PDH credits or certifi-
cates should be focused toward building additional skills 
with coherence, not just taking random subject seminars. 
You never stop learning, and geology, structures and also 
risk assessment and management should become skills of a 
geotech for the future. Use the specialty certification to docu-
ment these new skills.

How do you feel about today’s state of civil 
engineering and the profession?

The engineering profession is increasingly global in prac-
tice, and if we don’t move to exhibit cutting-edge knowledge, 
we will be relegated to making minor contributions to smaller 
local projects. The Academy must espouse an ever higher level 
of knowledge, expertise and judgment. We need to make ours 
a profession that understands how to use new materials and 
technology, that makes observations and measurements that 
expand our understanding and that is highly capable to lead 
in matters of policy and risk management.  

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

We need to make our profession one that is chosen by a 
wider variety of people from the next generation.  I want the 
kids of today to choose civil engineering as their profession to 
be able to make meaningful and important contributions to 
solving the problems and major issues of today and the future.   
If we keep teaching and practicing the way we have been and 
are now, I fear that civil engineering will become solely a tech-
nician level activity. We should aspire to importance.

LOOK WHO’S A D.GE 
Priscilla Provost Nelson, Ph.D., Hon.D.GE, Dist.M.ASCE

Priscilla Provost Nelson
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I
nnovation of the next generation of engineering design 
methods requires advanced quantitative models of geotech-
nical and structural damage that result when disaster occurs. 
Laser mapping is revolutionizing the ability of engineers and 

scientists to document important case histories of geotechnical 
failure critical for the development of these design procedures. 
Terrestrial laser scanning (TLS), a form of light detection and 
ranging (LIDAR), is an advanced laser-based imaging technology 
that allows for detailed mapping of terrain at very high levels of 
precision. When applied to post-disaster investigations, TLS is 
revolutionizing the empirical data used to advance the engineer-
ing fi eld. TLS allows engineering and scientifi c teams to visualize 
projects in orientations not previously possible and to perma-
nently archive terrain models for future analysis.

Field Safety

One of the appealing aspects of terrestrial laser scanning 
is its ability to remotely image damaged terrain and struc-
tures. Teams that visit disaster areas after an extreme event are 
exposed to dangerous conditions, weakened structures and 
potentially hazardous landslide deposits. TLS techniques have 
been developed to mitigate exposure to these types of hazards 
on NSF-sponsored Geotechnical Extreme Event Reconnais-
sance (GEER) survey teams. TLS plays an integral role in foster-
ing safe fi eld operations that protect the investigation teams 
while quantitatively documenting the effects of extreme events. 
Some of GEER’s earliest deployments of TLS were to record 
failed levee sections in New Orleans after Hurricane Katrina in 
2005 (Figure 1) and the extremely high density of active land-
slides of the Niigata Chuetsu earthquake of 2004.

Terrestrial Laser Scanning

Terrestrial laser scanning involves the fi eld deployment 
of survey instrumentation that images the landscape and 
records three-dimensional positions and beam attenuation. 
TLS produces point-cloud position data sets that are clusters 
of millions of individual position measurements in the form 
of range distances and azimuthal and zenith angles. 
Field investigations involve fi xing the location of the 
laser on a tripod or other suitable platform. Typically, 
some combination of high-precision motors and 

rotating mirrors direct sequential laser pulses to and from the 
instrument. Using either time-of-fl ight or phase-difference cal-
culations, this process is repeated millions of times at different 
azimuth and zenith angles to build a point cloud. 

Modern instruments can capture up to hundreds of thou-
sands of positions per second at a maximum range of 300-2,000 
m. Position accuracy relative to the laser origin is typically 
on the order of millimeters to centimeters for each point in 
the point cloud. New systems are now available that allow 
for mobile data acquisition of the point cloud. These systems 
mimic existing airborne LIDAR technology with TLS scanners 
integrated with an inertial motion unit to digitally correct and 
realign the individual point positions from the point cloud. This 
process introduces inertial errors and decreases accuracies, but 
otherwise increases data collection and processing effi ciency.

TLS Registration

Laser scanners cannot image behind objects, thus 
the fi rst surface encountered casts a shadow over any 
object behind it. As the incident grazing-angle of the 
laser point decreases, proportionally longer shadows 
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Figure 1.  TLS laser scanning in the lower Ninth Ward of 
New Orleans after Hurricane Katrina, September, 2005.

I
nnovation of the next generation of engineering design 
methods requires advanced quantitative models of geotech-
nical and structural damage that result when disaster occurs. 
Laser mapping is revolutionizing the ability of engineers and 

scientists to document important case histories of geotechnical 
failure critical for the development of these design procedures. 
Terrestrial laser scanning (TLS), a form of light detection and 
ranging (LIDAR), is an advanced laser-based imaging technology 
that allows for detailed mapping of terrain at very high levels of 
precision. When applied to post-disaster investigations, TLS is 
revolutionizing the empirical data used to advance the engineer-
ing fi eld. TLS allows engineering and scientifi c teams to visualize 
projects in orientations not previously possible and to perma-
nently archive terrain models for future analysis.

Taking the Measure of 
Disaster with Terrestrial 
Laser Scanning 
By Robert Kayen, Ph.D., P.E., M.ASCE and Brian D. Collins, Ph.D., P.E., M.ASCE



Monotube
A D  T O  C O M E



16 Geo-Strata  l   geoinst i tute.org

are cast on the ground behind the target. To minimize shadow 
zones and get full coverage, the scanner can be moved to other 
locations surrounding the target of interest. Multiple setups 
limit the shadow zones while increasing the overall resolution 
of the target geometry. Given the large number of points col-
lected, efficient manipulation of data must be performed using 
specialized software to process multiple scans into composite 
georeferenced surfaces.

Various methods exist for joining, or registering, the data 
from different scan positions and for associating, or georefer-
encing, the data to real-world coordinates. These include using 
high-accuracy targets visible and common to each of multiple 
scan positions, or control-point registration, or by best-fitting 
algorithms directly applied to the individual point clouds, 
known as point-cloud registration. Georeferencing requires 
that instrument, target or visible object positions are carefully 

surveyed. This allows the point cloud to be referenced into a 
global geographic coordinate system and vertical datum.

Software filters are used to eliminate unwanted data such 
as transient objects or for the removal of vegetation to observe 
the bare earth. The filtered point-data can then be either trian-
gulated or gridded into surfaces. Surfaces can be used as working 
digital terrain models representing ground topography, struc-
tural or infrastructural geometry. The surface model documents 
the geometric state of the ground and can be used for change 
detection of volumes, areas and distances.

Post-Disaster Reconnaissance

GEER reconnaissance teams utilizing TLS are typically orga-
nized to assess the geoengineering and soil-induced structural 
damage from soil liquefaction, fault rupture and landslides, as 
well as infrastructure damage to bridges, piers, ports, harbors and 
lifeline systems. During the first few days of reconnaissance, Phase 
1 teams identify good case history candidates for study. The Phase 
2 team is then tasked with capturing the damage at these loca-
tions with TLS. Several examples highlight these procedures and 
the products that result from this type of reconnaissance effort.

Tohoku M 9.0 Japan Earthquake

The magnitude 9.0 Tohoku Earthquake of March 11, 2011 
affected an 800-km-long portion of Honshu Island. The earth-
quake was the fifth largest in modern history. Non-tsunami geo-
technical damage from the earthquake was centered in coastal 
communities and young soil deposits. Several weeks after the 
earthquake, GEER fielded a reconnaissance team to quantitative-
ly record damage at 10 locations, including a dam failure and a 
landslide affecting port facilities. 

Fujinuma Dam Failure, Fukushima Prefecture. Fujinuma Dam 
is an embankment dam located in southern Fukushima Prefec-
ture that failed shortly after the earthquake. The failure resulted 
in the uncontrolled release of the 1.5 million cubic meters of 
water from the reservoir which flowed downstream and led to 
the death of eight people. A strong motion station located near 
the dam registered a peak horizontal acceleration of 0.32g.

The dam breach occurred near the right abutment cor-
responding to the tallest portion of the reservoir from base to 
crest. TLS data was collected on the main 18.5-m-high dam. To 
perform a change detection analysis of the dam failure, existing 
engineering drawings and cross-sections of the dam were used to 
model the pre-failure geometry (Figure 2a and 2b). This informa-
tion was compared with the post-failure TLS scans to compute 
surfaces and contour maps to estimate the volume of material lost 
(Figure 2c). From the TLS imagery, it appears that a partial crest 
failure breached the dam and that water flow cut through to the 
base of the dam at the deepest portion of the abutment.

8.8 M Maule 2010 Chile Earthquake

The February 27, 2010 Maule, Chile earthquake is the sixth 
largest earthquake to occur since 1900. Its effects were felt 
along 600 km of the central Chilean coast. Post-event recon-

Figure 2. Pre-failure surface model (A) and oblique 
contour map (B) of Fujinuma Dam estimated from 
the engineering drawings, and post-failure surface 
(C) from TLS topography.
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naissance captured TLS data at sites of soil liquefaction as well 
as foundation movements of structures, bridges, railroads and 
road embankments.

Highway Route 5 Embankment Failure, Parral, Chile. Damage 
to some sections of Route 5, the primary North-South highway 
in Chile, was pervasive and disrupted the flow of supplies and 
traffic following the event. The field reconnaissance team vis-
ited several damage sites on the highway including a highway 
overpass embankment failure north of the city of Parral (Figure 
3). Figure 4 shows pre- and post-earthquake TLS images of a 
failed overpass embankment and cross-sections through the 
failure. The overpass embankment was curved and the em-
bankment failed over a length of about 80 m towards the out-
side of the curved section. 

The TLS imagery confirms that the failure was a shallow 
translational slide in the near surface foundation soils, re-
sulting in lateral movement of an intact failed soil mass and 
mounding of soil pushed up at the toe. Elevated pore pressures 
in the foundation soils seem to have played a role in the ob-
served failure with 3-D effects leading to failure of the outside 
of the curved embankment section as opposed to the inside 
of the embankment. The outside section of the slide mass re-
mained completely intact (Figure 4).

Condominio los Presidentes, Concepción, Chile. The Con-
dominio los Presidentes, a set of four identical eight-story 
condominiums located in the city of Concepción, highlight 
damage caused by liquefaction-induced settlement. The first 
two buildings constructed at the site, Riesco and Errzuriz, un-
derwent major liquefaction-induced settlement and damage at 

the south end of the property. The two buildings to the north 
side of the property, Montt and Bulnes, were constructed a year 
later and were not damaged. The native ground in the area 
was marsh. Sandy fill was placed at the site to raise the ground 
level, and groundwater was observed at a depth of 0.5 m.

Clear evidence of liquefaction was seen at the northeast 
corner of the Riesco Building coinciding with the maximum 
measured vertical displacements of approximately 40 cm. The 
southern end of the Riesco Building settled just 10 cm, which 
resulted in tilting of the structure. Lesser settlements were 
observed in the Errzuriz Building. Structural damage to these 
buildings was due to differential settlement of the foundation.

To model the settlement and tilting of the apartment build-
ings, a horizontal plane was projected from the roof of the 
undamaged Bulnes building, and vertical vectors from this 
plane were projected onto the two damaged buildings. These 
vectors (Figure 5) were used to determine the settlement of the 
four corners of these buildings to approximately 1 cm preci-
sion. This analysis revealed that the Montt building had also Figure 3. Field reconnaissance of the Highway Route 5 

embankment failure.

Figure 4. Route 5, Chile: (A) Pre- and post-failure surface 
models of the road embankment failure; (B) TLS plan view 
of the failure; and (C) pre- and post-earthquake cross-sec-
tion through the embankment.

Modern instruments can capture 
up to hundreds of thousands 
of positions per second at a 
maximum range of 300-2,000 m.
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settled slightly, approximately 2 to 3 cm, 
and the Riesco building suffered less dam-
age than was computed from the ground 
with a maximum settlement of 34.5 cm. 
From these measurements, the magnitudes 
of building tilting could be computed. The 
TLS analysis can be used to develop the en-
gineering strategies to precisely repair and 
restore the structures to their level position.

Taking the Measure 
of Disaster

Earthquakes and other disasters 
provide engineers with the critical data 
needed to improve the resilience of 
ground-supported structures. The engi-
neering profession can capture perish-
able data to enable the advancement 
of understanding and develop the next 
generation of design procedures. With 
better understanding and with precise 
quantitative damage information, geo-professionals can ad-
vance the practice of geotechnical engineering. TLS plays a 
critical role in gathering these important data. Precise measure-

ments from the laser point cloud and 
from surface models of damage are rap-
idly becoming the critical primary basis 
for evaluating performance-based design 
procedures. TLS data allow for these 
measurements to be made safely from 
the perimeter of damaged areas. TLS 
measurements are particularly important 
as an archival tool for recording observed 
geotechnical engineering damage, be-
cause soil-related damage observations, 
though ephemeral, represent full-scale 
field loading tests which are difficult to 
replicate in the laboratory.

The advent of TLS has revolutionized 
the measurement of ground movements 
in geotechnical engineering. Looking 
toward the future, advances in TLS laser-
imaging technology will allow for rapid 
and precise mapping of ground and 
structural damage after extreme events, 
analysis of these damages in ways not 

previously possible, and allow for the permanent archiving of 
damage observations that will be used to evaluate future ad-
vances in performance-based design.

Figure 5.  TLS-based 
structural settlement 
estimates in liquefied 
soil of condominiums in 
Concepción, Chile.

Software 
filters are used 

to eliminate 
unwanted data 

such as transient 
objects or for the 

removal of 
vegetation to 

observe the bare 
earth.
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Figure 1.  A debris fl ow blocks the highway following in-
tense rainfall near the 2011 Wallow Fire in eastern Arizona.

F
ire is a natural phenomenon in many ecosystems, 
but land use and climate change have altered many 
natural fi re regimes. In the western U.S., a century 
of fi re suppression has resulted in forests with large 

fuel loads—thick stands of trees and large amounts of forest 
fl oor material—that are primed to burn by increasingly hot 
dry summer weather. The result has been a signifi cant increase 
in the number, size and severity of wildfi res in the past two 
decades. High severity fi res are of particular concern not only 
because of the vegetation consumed and the large amounts of 
smoke and ash that are produced, but also because of a fi re’s 
effects on surface soil that can signifi cantly alter watershed 
response to rainfall. After consumption and charring of vegeta-
tion, increased erosion and fl ooding are the most visible and 
striking physical consequences of fi re.

When high severity wildfi res are followed by major rainfall 
events, runoff and erosion often increase by orders of magni-
tude over pre-fi re rates. Mud and debris fl ows, landslides and 
general fl ooding can clog and undermine culverts, cover roads 
and re-route water into developed areas where fl ooding causes 
damages to the built environment. Channels become choked 
with sediment, ash and debris; overfl ow their banks; pile up 
debris at bridges and carry sediment and ash into reservoirs, 

threatening municipal water supplies. In the western U.S., this 
is a special concern where 40 percent of all drinking water is 
generated in forested watersheds. Eroded hillslope material 
may be carried downslope into streams, adding to the sedi-
ment from washed-out forest roads, and damage large portions 
of aquatic habitat (Figure 1).

What Happens After the 
Smoke Clears?
Post-Wildfi re Assessment 
and Stabilization Strategies 
By Peter R. Robichaud, Ph.D., P.E., M.ASCE and Louise E. Ashmun, M.ASCE
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After the 
smoke 
clears and 
the fire 
suppression 
crews are 
mopping 
up, the 
Burned 
Area 
Emergency 
Response 
(BAER) 
team begins 
its work.

In the past several decades, the num-
ber of people living in the wildland-
urban interface continues to grow, 
increasing the risk to public safety, infra-
structure, property and natural resources 
from the direct and secondary effects 
of wildfires. When there are significant 
resources at risk for loss and damage, 
“letting nature take its course” is rarely 
accepted public policy for fire suppres-
sion or post-fire stabilization. Therefore, 
considerable efforts are implemented 
for both fire suppression and post-fire 
stabilization.  

Post-Fire Response

After the smoke clears and the fire 
suppression crews are mopping up, 
the Burned Area Emergency Response 
(BAER) team begins its work. The BAER 
program, a joint effort among four 
public land agencies within the Depart-
ment of Interior and the Department 
of Agriculture-Forest Service, was devel-
oped about 25 years ago to enhance and 
codify the federal response to post-fire 
situations. In the U.S., a BAER team is 
assembled whenever a fire may pose 
a threat to life; safety; built structures 
such as roads, buildings and irrigation 
ditches; managed resources such as tim-
ber; cover for grazing and cultural sites 
and/or environmental resources such as 
water quality, spawning habitat and bio-
diversity. These teams may include soil 
scientists, hydrologists, foresters, ecolo-
gists, engineers, archeologists and other 
specialists, depending on the location of 
the fire and lives and resources at risk.

Once assembled, their tasks are to 
1) assess the fire-induced changes in the 
burned area; 2) estimate the risk for loss 
or damage posed by the post-fire con-
ditions to identified resources such as 
public water supplies, culverts and road 
systems; 3) recommend cost-effective 
treatments to reduce the risk where both 
possible and economically justified; and 
4) implement selected treatments. BAER 
teams work under strict time constraints 
to accomplish these tasks as protection of 
public safety and burned area stabiliza-
tion need to be put into place as rapidly 
as possible. To assess post-fire conditions, 

predict potential erosion and flooding 
and make treatment recommendations 
within two to three weeks of fire suppres-
sion, the methods and tools used by BAER 
teams must efficiently provide reasonable 
estimates and accurate information for 
decision-making.

Wildfires are unconcerned with ju-
risdictional boundaries and often burn 
through lands with multiple public and 
private ownerships. The tools and pro-
tocols developed for the BAER program 
could be useful to geotechnical and civil 
engineers who are called in to evaluate 
and mitigate threats from burned land 
that may impact areas for which they 
have responsibility. Engineers working 
for state departments of transportation, 
public utilities and city and county gov-
ernments, as well as private consultants, 
likely will be increasingly involved in 
shaping their employer’s or client’s re-
sponse to the risks posed by post-fire 
threats. The Air, Water and Aquatic En-
vironments Program at the U.S. Forest 
Service, Rocky Mountain Research Station 
has developed several tools specifically 
for federal BAER teams, and has made 
these tools free and accessible to the pub-
lic through the BAERTOOLS website.

Post-Fire Assessment

Numerous studies on fire effects 
have provided a strong consensus of the 
general factors that impact post-fire wa-
tershed response to hydrological events. 
Some factors, such as rainfall character-
istics, topography, soil type and pre-fire 
land use, are inherent to the area and are 
not directly tied to the fire. In particular, 
rainfall intensity has been positively as-
sociated with large post-fire runoff and 
erosion responses. The other character-
istics that directly affect watershed re-
sponse, such as remaining ground cover, 
soil erodibility, infiltration rate and time 
since the fire, are directly tied to the fire 
that occurred.

With the exception of time since the 
fire, the fire-related factors are incorpo-
rated into the classification of soil burn 
severity that is generally designated in 
discrete categories of unburned, low, 
moderate and high. As soil burn sever-
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ity increases, the potential watershed response increases. In 
addition, soil burn severity is an important input into several 
hydrologic and erosion prediction models. Consequently, one 
of the fi rst tasks a BAER team faces is to develop the soil burn 
severity map for the wildfi re area.

A combination of remote sensing products, geospatial tools 
and fi eld measurements are used to produce a map that de-
picts the general distribution of soil burn severity as accurately 
and quickly as possible (Figure 2). Since 2002, the U.S. Forest 
Service, Remote Sensing Applications Center (RSAC) and the 
USGS Center for Earth Resources Observation and Science 
(EROS) use pre- and post-fi re Landsat satellite images of the 
burned area to derive the Burned Area Refl ectance Classifi ca-
tion (BARC)—a preliminary classifi cation of landscape change. 
The BARC is not considered a soil burn severity map until it 
has been fi eld-verifi ed and, if necessary, adjusted to refl ect the 
actual post-fi re soil conditions. 

The Field Guide for Mapping Post-Fire Soil Burn Severity was 
designed for use by post-fi re assessment teams to improve con-
sistency of soil burn severity mapping. The guidelines for iden-
tifying soil burn severity classes and a photo series illustrating 
representative post-fi re soil and ground conditions are used to 
validate and adjust the BARC. The user is directed to make fi ve 
observations—ground cover, ash color and depth, soil struc-
ture, roots and soil water repellency—over 10 locations per 
site. A mini-disk infi ltrometer (MDI) has been adapted for use 
as a fi eld test of post-fi re soil water repellency and infi ltration 
and has been incorporated into the Field Guide protocol. Ob-
servations are averaged for each of the fi ve observed factors to 
classify the soil burn severity which can then be confi rmed by 
comparisons with the photos.

Post-Fire Prediction Tools

Hydrologic and erosion response predictions are generally 
made using a combination of models and techniques. Post-fi re 
treatment decisions, particularly decisions concerning road 
and channel treatments, rely on viable estimates of potential 
post-fi re runoff and peak fl ows, and to a lesser degree on ero-
sion estimates, while hillslope treatment decisions are mostly 
based on potential erosion estimates. Estimates of rainfall and 
runoff are needed to predict erosion and are part of most ero-
sion prediction models, yet they are not always included in the 
output. Consequently, post-fi re assessment teams frequently 
use two or more models to obtain the estimates they need.

Potential post-fi re erosion estimates are often made us-
ing the U.S. Forest Service’s FS WEPP forest and rangeland 
environments. The climate fi le that drives WEPP is generated 
from historical weather station data and modifi ed by the 
Rock Clime interface for mountainous regions that adapts the 
climate to the specifi c area of fi re. The full suite of FS WEPP 
interfaces include (Figure 3):

• WEPP:ROAD - predicts erosion from insloped or out-
sloped forest roads given several user defi ned road erosion 
conditions, including fi re;

• ERMiT, Erosion Risk Management Tool - specifi cally 
designed for post-fi re assessments to predict the probabil-
ity associated with a given hillslope sediment yield, such as 
untreated and treated with seeding, dry straw mulching or 
erosion barriers, from a single storm in each of fi ve years fol-
lowing wildfi re; and 

• DISTURBED WEPP - allows users to describe numer-
ous disturbed forest and rangeland erosion conditions, in-
cluding low and high soil burn severity, and provides mean 
annual runoff depth, erosion rates, sediment yields and the 
probability of a given amount of erosion occurring the year 
following a disturbance.

Figure 2.  Burn Severity Map for the 2011 White Fire
in New Mexico.

Figure 3.  The FS WEPP interface access page.
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These prediction models have “batch” capabilities that 
allow multiple roads or hillslopes to be modeled simultane-
ously. Future interface refinements will enable the model to 
accept inputs from GIS sources and produce reliable estimates 
of post-fire runoff, peak flow and erosion with user-friendly 
output formats that integrate with GIS and other post-fire as-
sessment tools. In addition, post-fire models for wind erosion 
and dry ravel erosion driven by steep slopes and gravity are 
currently being developed. FS PEAK FLOW has been added 
to the suite of FS WEPP models. It is a peak flow calculation 
model based on curve number (CN) methods that allows the 
user to directly input a CN value or accept an estimated CN 
value based on the output from the ERMiT model. In addi-
tion to these tools, other runoff and peak flow calculators that 
have been used by post-fire assessment teams are also available 
from the U.S. Forest Service.

Post-Fire Treatments

Post-fire treatments are often used to stabilize hillslopes 
and reduce damage to infrastructure and resources. Treatments 
are divided into three basic categories based on where they are 
applied—hillslope, road and channel.

Hillslope treatments. These treatments are intended to reduce 
surface runoff and keep hillslope soil in place to prevent sedi-

A combination of 
remote sensing 

products, geospatial 
tools and field 

measurements are used 
to produce a map that 

depicts the general 
distribution of soil burn 

severity as accurately 
and quickly as possible.
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ment deposition in unwanted areas. There are three basic types 
of post-fi re hillslope treatments that have been used—broad-
cast seeding, mulching and erosion barriers. Of these, mulch-
ing offers the most effective erosion reduction and hillslope 
stabilization. Currently, the most frequently used post-fi re 
mulching is done with aerial application of agricultural straw 
with wheat, barley, and rice straw. Despite being more expen-
sive than straw, hydromulches, particularly aerially applied 

hydromulch, and wood mulches, including on-site derived 

wood shreds and manufactured wood strands, are being used 

as an alternative where specifi c performance characteristics are 

needed (Figure 4).

Road treatments. These treatments include a variety of 

techniques aimed at increasing the water handling capabili-

ties of roads and road structures, such as culverts, low-water 

crossings and bridges, to prevent failures that would damage 

the road and add to downstream sedimentation. The func-

tionality of the road drainage system is generally not affected 

by fi re, but runoff from burned watershed can overwhelm the 

system. Typical road treatments include armoring of the run-

ning surface, drainage ditches, cut and fi ll slopes and ends of 

culverts (Figure 5), as well as installation of fl ow directors such 

as water bars, rolling dips and jersey barriers. Other common 

treatments include constructing water passage structures such 

as overfl ow dips, up-sizing culverts or installing trash racks to 

catch debris upstream of a culvert.

Channel treatments. Channel treatments modify sediment 

and water movement in ephemeral or low-order channels to 

reduce sediment inputs into larger streams and prevent fl ood-

ing and debris torrents. Most channel treatments involve some 

mechanism to slow water fl ow, reduce down-cutting and allow 

sediment to settle. Check dams and channel-grade stabilizing 

structures made of straw bales, logs and/or rocks are anchored 

in the channel. Stream-bank armoring and channel clearing 

are also sometimes used to stabilize channels.

What’s the Best Response?

Not all treatments are equally effective in reducing runoff 

and erosion and stabilizing the post-fi re landscape. Realistic 

assessments of post-fi re treatment effectiveness are essential 

if post-fi re assessment teams are to choose treatments that 

balance protection of public safety and resources at risk with 

justifi able, cost-effective expenditures of public funds. Manag-
ers also need to know how and why treatments work so they 
can determine the best treatments for a specifi c location and 
decide how to adapt treatments to improve their effectiveness. 
Post-fi re management tools developed for federal public land 
agencies in the U.S., particularly those tools that are web-based 
and publicly accessible, are being used by land managers and 
researchers in fi re-prone areas around the world. These same 
tools can be useful to engineers charged with responding to 
aftermath of a wildfi re.

Figure 4.  A composite photo of aerial straw mulching 
after the 2002 Hayman Fire in the Colorado Front Range.

Figure 5.  A new, larger culvert and inlet armoring installed 
after the 2003 Piru Fire in southern California.
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N
ew Zealand’s Canterbury Region, centered by 
Christchurch, a city of 400,000 people, lies on 
the east central coast of the South Island (Figure 
1). The region changed forever on 4 September 

2010, when an M 7.1 earthquake occurred near the town 
of Darfi eld, located approximately 40 km west of central 
Christchurch. The earthquake damaged many older buildings 
around the region and caused signifi cant liquefaction and 

lateral spreading in some residential areas, particularly in the 
Kaiapoi area north of the city, but no deaths were reported. 
The event served as a wake-up call that the Canterbury Region 
is not immune to damaging earthquakes and residents con-
sidered themselves lucky that the damage was not worse.

Then, on 22 February 2011, a shallow, M 6.2 earthquake 
occurred approximately 6 km southeast of downtown 
Christchurch. This event resulted in the loss of 185 lives 
and major damage to thousands of homes and commercial 
buildings both in the relatively fl at, low-lying areas around 
the main city and within the hills located to the south. In 
many cases, the level of ground shaking in Christchurch 
during the February 2011 event exceeded design standards 
for all but the most critical facilities, such as hospitals, civil 
defense centers and the like, which must remain operational 
after a civil emergency, and resulted in considerable damage 
to many engineered structures.

A Wounded City

The extensive damage to buildings and infrastructure in 
Christchurch resulted from a combination of factors. A signifi -
cant contributor was the combination of ground accelerations 
that in many cases exceeded ultimate design values and the 
widespread presence of soils with a very high susceptibility to 
liquefaction which was responsible for considerable damage 
throughout the area. Somewhat unique to Christchurch is the 
concentration of severe building damage within the Central 
Business District (CBD) that has rendered it incapacitated and 
closed to the public since 22 February 2011.

Of the 2,000 buildings within the CBD, approximately 800 
have been identifi ed by the Canterbury Earthquake Recovery 
Authority (CERA) as damaged to the point of requiring demoli-
tion. Hundreds of commercial buildings throughout the greater 
Christchurch area sustained signifi cant damage and have been 
razed rather than restored. Another unique issue is the wide-
spread and extensive damage to residential neighborhoods 
along portions of the Avon River and eastern suburbs. In some 
of these areas, the structural damage due to liquefaction/lateral 
spreading and tectonic movement is so severe the governing 
authorities have decided to buy out and abandon approximately 
6,500 residential properties. This land will be converted to non-
building use for the foreseeable future.

N
ew Zealand’s Canterbury Region, centered by 
Christchurch, a city of 400,000 people, lies on 
the east central coast of the South Island (Figure 
1). The region changed forever on 4 September 

2010, when an M 7.1 earthquake occurred near the town 
of Darfi eld, located approximately 40 km west of central 
Christchurch. The earthquake damaged many older buildings 
around the region and caused signifi cant liquefaction and 

A Wounded City

The extensive damage to buildings and infrastructure in 
Christchurch resulted from a combination of factors. A signifi -
cant contributor was the combination of ground accelerations 
that in many cases exceeded ultimate design values and the 
widespread presence of soils with a very high susceptibility to 
liquefaction which was responsible for considerable damage 
throughout the area. Somewhat unique to Christchurch is the 
concentration of severe building damage within the Central 

Geotechnical Engineering 
in an Active Earthquake 
Environment
By Mark A. Koelling, P.E., M.ASCE and Frederick J. Wentz, P.E., G.E., M.ASCE

Figure 1.  Christchurch, New Zealand.

Figure 2.  Recent seismic activity near Christchurch.
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The Shaking Continues

On-going seismic activity is complicating the earthquake re-
covery process. Since the September 2010 earthquake, over 9,500 
aftershocks have occurred through December 2011 (Figure 2), 
with the 22 February 2011 earthquake being the most notable. 
However, there have been another approximately 3,000 events 
of M 3 or greater; an average of about one every four hours over 
a period of 500 days. Most of the events have been less than M 
4.5 and have not caused additional damage. Notable exceptions 
include a series of strong aftershocks that occurred on 13 June 
2011 and 23 December 2011 that did cause additional liquefac-
tion and structural damage within downtown Christchurch and 
the eastern suburbs. Because of their close proximity to the city 
and relatively shallow depth (5-10 km), aftershocks as small as 
M 5 have resulted in ground accelerations high enough to result 
in liquefaction within the loose alluvial soils prevalent through-
out much of the Christchurch area.

The “Rebuild”

A major challenge for Christchurch going forward is the 
repair/reconstruction of the city and surrounding areas. As of 
January 2012, the Reserve Bank of New Zealand estimates that 
the cost to rebuild Christchurch will be on the order of $24 
billion. Complex issues to be overcome include resolution and 
payout of hundreds of thousands of government and private 
issue insurance claims, housing thousands of temporarily or 
permanently displaced residents and marshaling the resources 
required to rebuild a city of nearly 400,000 people within a 
country of only 4 million people.

Since 22 February 2011, the size of the overall task is such that 
it has come to be known simply as the “Rebuild,” which generally 
refers to the physical construction of repairing damaged structures 
as well as building new ones. However, any rebuild process of this 
magnitude also involves coordination of many separate entities, 
both public and private, with thousands of people involved. Any 
such process would be daunting by itself, but the Christchurch 
Rebuild has been complicated and slowed by the continuing 
seismic activity. Stakeholders in any construction project typi-
cally include the owner, the engineer, the contractor and, in some 
cases, the government. But in Christchurch, a new primary player 
has entered the “team”—the insurer.

The occurrence of two highly damaging earthquakes about 
six months apart, combined with hundreds of signifi cant after-

shocks, has signifi cantly slowed the rebuild process as insurers 
would like to know that today’s payout for damage will not have 
to be made again due to additional damage from ongoing after-
shocks. Typically, each aftershock of M 5.0 or greater triggers a 
structure reassessment of buildings not already abandoned and 
tagged for demolition. This updated information is analyzed by 
the engineers to determine if the previous plans are still valid, 
then the whole package is forwarded to the insurers and owners 
for additional payout negotiation as appropriate.

The Consulting Experience

Geotechnical consulting in this constantly changing environ-
ment can be challenging. As the recovery of Christchurch builds 
momentum, a signifi cant issue for many owners and their insurers, 
consultants and contractors is deciding whether it is more economi-
cal to repair or replace damaged buildings. Geotechnical assessments 
are completed to identify damage to foundations and ground from 
the earthquakes. Ideally, the insurers and their structural engineers 
also need an opinion as to whether the geotechnical capacity of the 
ground is similar to what it was before the earthquakes. This infor-
mation is often driven by insurance coverage that will pay for the 
structure to be restored to the previous state but not improved.

In Christchurch, the geotechnical assessment is often done in 
a “desktop study.” After February 2011, Christchurch City com-
missioned a general subsurface exploration program within the 
CBD. This information is publically available and can be used by 
interested parties to develop a general idea of the subsurface con-
ditions at their site which would, in turn, be used in the analysis 
of deciding how to repair or rebuild. For the geotechnical consul-
tant, if one or more of the CBD borings, cone penetration tests 
(CPTs) or seismic lines are located near the project site, the initial 
desktop assessment can be done quickly.

The consultant must decide whether a desktop study is 
appropriate or whether the time and expense of a site-specifi c 
investigation is warranted, often without knowing whether the
building will be repaired or if a completely new and different 
structure may be built. Another common issue is deciding 
whether it is appropriate to continue with the foundations, 

Of the 2,000 buildings within 
the CBD, approximately 800 
have been identifi ed by the 
Canterbury Earthquake 
Recovery Authority (CERA) 
as damaged to the point of 
requiring demolition.

Figure 3.  Interior compaction grouting operation.
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add new foundations or improve the ground when considering 
whether to try and save a structure. This requires close coordi-
nation with the project structural engineer; in the case of earth-
quake work, it also requires the involvement of the insurer, as 
they are typically the source of much of the funding.

Another somewhat unexpected consequence of the earth-
quake recovery work in Christchurch is that the desired out-
come may be either to maximize the reconstruction cost or to 
minimize it, depending on the client. Owners typically want to 
increase the payout as much as possible and insurers generally 
want to keep the payout as low as practical. Another challenge 
is that the local building codes are changing with respect to 
seismic design. The code was changed in May 2011, and addi-
tional changes are expected in early 2012.

Given that the liquefaction hazard is relatively high 
throughout much of the Christchurch area, much consider-
ation is being given to in situ ground improvement to mitigate 
the hazard. Some techniques commonly used in the U.S., such 
as compaction and jet grouting, are relatively unknown both 
in New Zealand and by much of the insurance industry world-
wide. Consequently, geotechnical consultants, preferably in 
concert with knowledgeable New Zealand and overseas ground 
improvement contractors, need to demonstrate to owners, lo-
cal engineers and insurers that in situ ground improvement 
can be an effective and economic method of releveling existing 
structures and mitigating further liquefaction settlement.

The Contracting Experience

These issues and constraints are also experienced by geotech-
nical contractors. The geotechnical and structural assessment 
information filters down to the available contractors who provide 
feasibility analyses and budgets for structural lifting/releveling 
and seismic mitigation. Hundreds of requests for feasibility analy-
ses and budgets for both commercial and residential structures 
have been made during the past two years. These requests have 
been made by engineering teams representing either the owner or 
the insurer, or by insurance agencies themselves.

Oftentimes, the contractor’s initial challenge is technically 
introducing the improvement methods to people unfamiliar with 
the current state of the industry worldwide. The contractor must 
also address the different and frequently inconsistent goals of all 
stakeholders. The continuous seismic activity and difficulties in 
reaching a consensus between owners and insurers has required 
contractors to shift gears frequently, resulting in a “hurry up and 
wait” work environment. Despite these challenges, progress is 
being made and many ground improvement techniques are being 
considered and applied within the Christchurch Rebuild.

Applicable Ground Improvement Methods

The international ground improvement industry has much 
to offer the Christchurch Rebuild. Advances in methods, 
equipment, materials and seismic design have been made over 
the past 25 years that can ably address the ground conditions 
in the Canterbury Region.

Lifting and Leveling Existing Structures. Existing structures 
can be re-leveled using mechanical underpinning, such as 
micropiles, push piles or helical screw piles. These systems re-
quire structural connection to existing footings or construction 
of new reinforced pile caps. Structural underpinning systems 
can be installed with low-headroom drills or small hydraulic 
jacking systems. Alternatively, structures can be releveled by 
lifting the subsurface soils, eliminating the need for additional 
structural connections or new pile caps. Soils can be densified 
or displaced using low-mobility grout, such as compaction 
grouting and soil fracturing, or polyurethane resin grouting.

Seismic Mitigation below Existing Buildings. Mitigating liquefac-
tion risk below existing buildings is challenging due to access 
issues for both exploration and ground improvement. Soil below 
existing structures can be densified using compaction grouting, 
which has the advantage of providing structure releveling while 
mitigating liquefaction. Alternatively, jet grouting or mechanical 
soil mixing can be conducted to provide soil containment and re-
inforcement below the structure. These methods also can provide 
structural underpinning while accomplishing seismic mitigation.

The occurrence of two highly damaging earthquakes about six 
months apart, combined with hundreds of significant aftershocks, 

has significantly slowed the rebuild process.

Figure 4.  
Compaction 
grouting 
operations 
within existing 
building at 
Southern Cross 
Hospital.
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Seismic Mitigation of New Sites. Because new sites tend to have 
fewer constraints such as equipment access, noise, air quality or 
vibration limits, additional ground improvement options are 
available. Soils susceptible to liquefaction can either be removed, 
improved or bypassed using deep foundations. Typical improve-
ment methods include densifi cation or soil reinforcement. Den-
sifi cation can be achieved by dynamic compaction, vibrocompac-
tion with down-hole probes or vibroreplacement with stone col-
umns. Soil reinforcement can be accomplished by vibroreplace-
ment stone columns or by creating cells or panels of soil-cement 
material using mechanical mixing or jet grouting. Traditional 
deep foundation systems such as driven or bored piles or ground 
improvement methods like rigid inclusions or soil mixing can 
be used to bypass liquefi able soils. If deep foundation elements 
are used to bypass liquefi able soils, lateral loading and downdrag 
loading must be addressed during design stages.

Case Histories

Compaction Grouting at Southern Cross Hospital. For struc-
tures built on shallow concrete footings, grade beams or slabs-
on-grade, compaction grouting, using low mobility grout, is 
being used to relevel damaged buildings and provide seismic 
mitigation. Compaction grouting was introduced into Christ-
church in early 2011 to address the residential market and has 
since been applied to larger commercial structures. The process 
of controlled, high-pressure injection of low mobility grout 
through small-diameter casings installed around and/or within 
buildings in slow, measured, staged injections under high pres-
sures is well known and utilized in the U.S., and is well suited 
to much of the Christchurch profi le. 

The work can be carried out within existing structures to 
densify clean sands by displacement and to realize ground 
heave (Figure 3). The densifi cation aspect is important in 
seismic mitigation work. The ground heave, inherent in the 
process, lends itself to lifting and geometric re-leveling. A poly-
urethane resin or cement grout is sometimes injected through 
small holes directly beneath the foundation to fi ll any voids or 
cavities that may have been formed.

The fi rst commercial structure to employ the method is the 
Southern Cross Hospital facility, located immediately north of 
the CBD in Christchurch. The fl oor slabs throughout a portion 
of the complex experienced signifi cant settlement. The building 
columns, founded on driven Franki piles to depths of 30-35 ft, 
responded well in all earthquake events. A compaction grouting 
program was performed beneath fl oor slabs in the main hospital 
complex to mitigate seismic settlement of the fl oor slabs in future 
events and to lift and relevel the fl oor slabs that had settled ap-

proximately 2-5 in. to meet Department of Building and Housing 
code requirements. Figure 4 shows work in progress. The 23 De-
cember 2010 series of earthquakes occurred during the work, with 
no compromise to the programme or increased settlements.

Vibrocompaction and Vibroreplacement at St. Andrews College 
Boarding Houses. Vibrocompaction and vibroreplacement stone 
column treatment is presently being considered and utilized in 
Canterbury, most notably for reconstruction of levees (bunds) 
for the local wastewater treatment plant and for buildings at the 
St. Andrews College. Damage from the 22 February 2011 event 
required demolition and reconstruction of two boarding house 
units for the school in Christchurch. As part of the new construc-
tion, vibroreplacement stone columns were required to densify 
and reinforce the liquefi able sands. Excavation and compacted fi ll 
replacement, reinforced with geogrid, was then performed over 
the stone columns (Figure 5).

A Wake-Up Call

The 2010 and 2011 Canterbury earthquakes have perma-
nently changed the building industry, not only locally but across 
all of New Zealand. The full extent and cost of the Christchurch 
Rebuild is still evolving; however, other areas of the country are 
beginning to realize that they cannot afford to continue busi-
ness as usual. Changes in insurance practices, building codes, 
land-use planning and design standards have occurred nation-
wide. As these changes develop, the geotechnical engineering 
and contracting industry is fully capable of addressing not only 
the challenge of the Christchurch Rebuild, but to use the lessons 
learned from the rebuild experience to assist other areas, in New 
Zealand and other countries, to mitigate seismic hazard and to 
recover from future earthquakes.
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Figure 5.  Vibroreplacement stone column and earthwork 
construction.
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Management of Disaster 
Debris and Waste 
By Nazli Yesiller, Ph.D., M.ASCE

Figure 1.  Major earthquake occurrences between 1973 and 2011.

M
illions of tons of debris and waste are generated 
due to natural and anthropogenic (caused or 
produced by humans) disasters on an annual 
basis. Recent major events include the earthquake 

and tsunami in Japan in March 2011; the earthquake in Turkey 
in October 2011; storms, tornados and fl ooding in the central 
U.S. in April and May 2011 and fl ooding in Thailand between 
July 2011 and January 2012. The occurrence, magnitude and 
particularly the damage from disasters have increasing trends 
due to climate change, controlled and uncontrolled urbaniza-
tion, inadequate and aging infrastructure and signifi cant altera-
tions of the natural environment.

Figure 1 shows the instances of major earthquakes world-
wide with magnitudes larger than 5.0 and 6.0 between 1973 
and 2011. While some of the increases in the number of mea-
sured earthquakes may be attributed to increased monitoring, 
the data indicate signifi cant earthquake events on an annual 
basis with recent numbers nearing 2,500 and over 200 for 
events over magnitude 5.0 and 6.0, respectively.

Debris and Waste Composition

The composition of disaster debris and waste varies as a 
function of the type of disaster (earthquake, storm, explo-
sion, etc.), geographic location, population density and 
socioeconomic setting. Signifi cant amounts of debris, which 
are typically similar to construction and demolition (C&D) 
waste, are generated in populated areas and consist of stan-
dard building materials:

• concrete, asphalt and masonry;
• bricks and cinder blocks;
• plaster and drywall;
• wood and wood composites/laminates;
• construction and scrap metals, including metal

from vehicles;
• doors, windows, electrical and plumbing

components; and
• insulation materials.
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In addition, large quantities of soil 
and earthen materials, vegetation and 
polymeric and composite wastes are of-
ten generated. Generally, high amounts 
of natural materials and organic matter 
are present in disaster debris in rural 
areas and less-developed locations. Haz-
ardous materials enter the waste stream 
from a variety of sources, the type and 
amount of which is a function of the 
specific material source, be it residential, 
commercial, institutional or industrial.

Waste Management after 
Major Disasters

Waste management in the aftermath 
of major disasters is complicated by 
the priority for rescue efforts and the 
constraints associated with available 
disposal, treatment, recycling or reuse 
infrastructure; access to waste manage-
ment facilities; transport of wastes; environmental hazards; 
financial responsibility and ownership-related legal and ethical 
issues. The most significant issue is the sheer magnitude of the 
waste materials generated. The highly heterogeneous nature 
of wastes and debris, including mixed materials, presence of 
hazardous constituents and widely variable moisture contents, 
further complicate management.

The total amount of waste and debris from the March 11, 
2011 Japan earthquake and tsunami, which occurred in a rela-
tively sparsely populated area of the country, was estimated to 
be 25 million tonnes by the Japan Ministry of Environment. 
The economic cost of debris management is substantial. Using 
typical waste disposal rates of $40-80/tonne, disposal cost for 
landfilling alone for the estimated amount of waste generated 
is in the range of $1-2 billion.

Waste Management 
Constraints

Due to their large population density 
and high-risk geographic setting for mul-
tiple natural disasters, the Los Angeles 
and San Francisco metropolitan areas 
serve as excellent examples for disaster 
waste management in terms of waste 
management infrastructure and con-
straints. The total available waste dispos-
al capacities in the Los Angeles and San 
Francisco areas are approximately 940 
million and 216 million tonnes, respec-
tively (Figures 2a and 2b). In reality, only 
a small fraction of the total estimated 
capacity is available at a given time due 
to typical phased construction practices 
used for waste containment facilities in 
which only a few fully constructed cells 
with liner and leachate and gas collection 

and removal systems are active.
The available capacity for land disposal of hazardous mate-

rials in California is significantly less than that of non-hazard-
ous wastes, and main disposal facilities are not located close 
to either the Los Angeles or San Francisco metropolitan areas. 
Radioactive waste containment capacity is even lower, with 
only some capacity for on-site storage at nuclear facilities such 
as power plants. In case of disaster-related damage to such fa-
cilities, the containment capacity becomes practically nonexis-
tent. There are no facilities for containment of low-level wastes 
in California and no facilities for permanent containment of 
high-level radioactive wastes in the entire U.S. 

Disaster debris is often suitable for recycling and beneficial 
reuse due to the inert nature of the many waste components, 
such as the C&D materials and various additional plastic, met-
al, glass and earthen components. The C&D materials may be 

Figure 2a.  
Geographic 
distribution 
of available 
waste disposal 
capacity – 
Los Angeles.

The total amount 
of waste and 
debris from 
the March 

11, 2011 Japan 
earthquake and 
tsunami, which 
occurred in a 

relatively sparsely 
populated area of 
the country, was 
estimated to be 

25 million tonnes.
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heavily utilized in rebuilding efforts. The capacity for recycling 
and scrap operations is estimated to be approximately 60 mil-
lion tonnes in California on an annual basis. This represents 
working capacity as added capacity beyond regular operations 
commonly is not available. The reuse options and available 
recycling capacity generally are not well quantified. 

Access to waste management infrastructure also is critical 
after a major disaster. Siting and construction of waste facili-
ties in urban areas are becoming increasingly difficult due to a 
lack of suitable sites and resistance from local populations. For 
San Francisco, the available capacity is approximately 28 mil-
lion tonnes in nearby areas connected by land transportation 
to the city which do not require bridge crossings. All of the 
close capacity available is located in a single facility about 30 
km south of the city center; there is no disposal capacity in San 
Francisco County itself.

For Los Angeles, nine facilities are located within a 50-km 
radius of the city center. However, the capacity at these facili-
ties is relatively low. Two large facilities with capacities of 92 
and 355 million tonnes are located 100 and 290 km away, 
respectively. The more distant landfill is designed to be served 
by waste-by-rail along with a third landfill 320 km away from 
the Los Angeles city center. The relative effectiveness of the new 
waste-by-rail model in a disaster event is unknown where there 
could be competing demands to repair damaged highway and 
railway infrastructure following a disaster.

Sustainable Management of Debris

A step-by-step process for sustainable disaster debris man-
agement includes (Figure 3): 1) collection of debris and waste, 
2) sorting and separation of the debris and characterization of 
the debris constituents, 3) recycling and reuse of debris constitu-

ents, 4) waste-to-energy conversion, and 5) dis-
posal of residual wastes. Permanent disposal of 
the debris and wastes are at the bottom of the 
waste management hierarchy with recycling 
and reuse and waste-to-energy conversion as 
the preferred management options.

Sorting and debris characterization are 
required for all subsequent steps of the man-
agement process to assess material suitability 
for recycling, reuse, waste-to-energy and dis-
posal. In particular, the debris must be evalu-
ated to determine the potential hazard level 
of the wastes (non-hazardous, hazardous, 
radioactive), to remove toxic constituents, to 
separate the mixed constituents into discrete 
material streams for recycling and reuse, to 
assess energy conversion potential, and to 
ascertain the level of containment and type of 
facility required for containment. 

Significant quantities of high water content 
debris are generated in various disaster events, 
especially those that include significant flood-
ing. Excessive moisture hinders recycling and 

reuse activities and reduces the effectiveness of waste-to-energy 
conversion. In addition, disposal of liquid wastes in landfills is 
prohibited in the U.S. High water content materials can be de-
watered using various techniques including evaporation, passive 
and active filtration, thermal methods and chemical dewatering.

Figure 2b.  Geographic distribution of available waste disposal 
capacity – San Francisco.

Figure 3.  Step-by-step disaster debris and waste 
management process.
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Temporary storage of disaster debris 
and waste in staging areas may be required 
prior to transfer to recycling, energy conver-
sion or disposal facilities if facility access 
is disrupted or capacity is not readily avail-
able. Temporary storage compounds the 
management hierarchy by adding a step 
and increasing exposure risk to the po-
tential harmful constituents in the debris 
stream. Debris may be stored at temporary 
facilities for extended periods of time until 
the waste management infrastructure is 
restored and available for low-risk sustain-
able management of waste materials.

Preprocessing is required prior to reuse 
of the majority of debris materials. Mecha-
nized crushers and chippers can be used 
for processing concrete, asphalt, masonry, 
bricks, wood and similar materials. Disrup-
tions to waste management operations 
resulting from interruptions to public 
utilities such as electrical and water supply 
grids may infl uence reuse applications. Mo-
bile waste processing units provide alterna-
tives in case of major disruptions to access 
networks and management infrastructure.

Availability of standardized procedures 
and protocols for determining character-
istics and environmental impact, such as 
leaching and emissions, of material streams 

Disaster debris 
is often suitable 
for recycling and 
benefi cial reuse 
due to the inert 

nature of the many 
waste components, 

such as the C&D 
materials and 

various additional 
plastic, metal, 

glass and earthen 
components.
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facilitate successful reuse. Procedures for 
characterizing specific material streams can 
be used to assess the suitability of the ma-
terials for use in reconstruction. Environ-
mental impact can be assessed for specific 
applications or assuming worst-case sce-
nario conditions. Procedures and protocols 
need to be developed and archival data 
generated such that existing information 
can be used for rapid reuse without the 
need for extensive testing or analysis at the 
time of a major disaster event.

Even though waste incineration is sub-
ject to strict air quality requirements and 
not common in the U.S., and gasification 
overall is not a common waste manage-
ment alternative, mobile incinerators and 
gasifiers are available and may provide 
viable options following disaster events. 
These systems typically require limited to 
no external energy input subsequent to 
onset of the conversion process. The en-
ergy produced by the systems can be used 
to supplement the energy grid. The pres-
ence of different constituents in the debris 
stream may influence applicability of 
specific waste-to-energy conversion opera-
tions. Modular units can be transported 
to a site or units can be added to existing 
facilities for increased capacity.

Regional plans should be developed 
for disaster debris and waste management 
and include consideration of:

• type and risk of disasters;
• estimated types and quality of debris;
• resilience of the waste management 

infrastructure;
• detailed records of locally and 

regionally available disposal, storage, recy-
cling and waste-to-energy capacity;

• provisions for added capacity;
• access to local and regional facilities 

with direct and multiple alternate 
routes; and

• estimated timetable for debris 
management activities.

The high quantity of debris and waste 
generated in disaster events can signifi-
cantly stress the waste management infra-
structure. On the other hand, sustainable 
recycling and reuse of disaster debris and 
waste and conversion of the wastes and 
debris to energy can provide significant 
resources during recovery efforts.
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Next Steps

Successful development and implementation of sustainable 
disaster debris and waste management programs require reli-
able estimates of potential debris and waste generation and the 
condition and capacity of existing waste management facili-
ties. Various empirical, semi-empirical, analytical and proba-
bilistic approaches and models are available for estimating 
losses from natural disasters. The predictions typically include 
estimates of human, economic, physical and social impacts 
including casualties, injuries, building costs, job loss, lifeline 
systems damage and shelter requirements. Even though lifeline 
systems include waste management, estimates of the amount 
of debris and waste generation or the status of post-disaster 
waste management infrastructure are not common.

Geoengineers conduct risk assessment analyses and inves-
tigations and are responsible for hazard mitigation activities 
associated with various disaster events at various stages includ-
ing prediction, planning, design, construction and implementa-
tion, as well as post-disaster evaluation and forensic analysis. 
Typically, stability of systems, failure mechanisms and loading 
functions are identified. In addition, structural and economic 
losses and human impacts are predicted and quantified, yet the 
loss and damage estimates are not expressed in terms of debris 
quantities. Based on their disaster preparedness and hazard mit-
igation experience, geoprofessionals are strategically positioned 
to play critical roles in quantifying waste and debris generation 
and thus contribute to the disaster waste management hierarchy. 

Directly using geoprinciples, engineers and scientists can 
develop fast and effective debris sorting and characterization 
systems, find solutions for dewatering high water content ma-
terials, cleanup contaminated sediments, ascertain resilience 
of waste containment systems, re-engineer waste management 
infrastructure as needed and ensure safe disposal of debris. 

Most importantly, geoprofessionals can lead the development 
and broad utilization of beneficial reuse of debris and waste 
in post-disaster scenarios both by validating reuse applica-
tions and ascertaining environmental safety of the applications 
through emissions and leaching analyses and through develop-
ment of robust frameworks for the use of the recycled materi-
als. Assessment of conversion and energy production potential 
of debris and waste constitute additional areas of involvement 
for geoprofessionals. 

Quantitative evaluation of waste management should be 
included in disaster preparedness, response and mitigation 
as distinct categories as well as in relation to other lifeline 
systems and critical infrastructure. Waste management in the 
aftermath of disaster events is significant not only for protec-
tion of public health and the environment and restoration of 
lifeline systems, but also for economic recovery. Geoengineer-
ing plays a significant role in all aspects of sustainable post-
disaster debris and waste management.
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Temporary storage of disaster debris and waste in staging 
areas may be required prior to transfer to recycling, energy 

conversion or disposal facilities if facility access is disrupted or 
capacity is not readily available.

Availability of standardized 
procedures and protocols for 
determining characteristics 
and environmental impact, 

such as leaching and 
emissions, of material streams 

facilitate successful reuse.



House
A D  T O  C O M E



44 Geo-Strata  l   geoinst i tute.org

T
he Second U.S.-Japan Geoenvironmental Engineer-
ing Workshop focused on challenges and opportuni-
ties in the sustainable management of vast quantities 
and diverse types of wastes and byproducts gener-

ated in both countries, as well as cleanup of contaminated sites 
in both countries. The recent earthquake and tsunami disaster 
had a direct impact on the themes discussed at the workshop, 
including the management of the disaster wastes and debris 
as well as the environmental issues associated with the Fuku-
shima nuclear power plant.

The workshop included keynote and short white paper 
presentations, working group breakout sessions, technical fi eld 
visits and cultural activities. The breakout groups focused on 
reuse of byproducts, characterization of materials and process-

es in geoenvironmental engineering, waste containment, waste 
reuse and geoenvironmental engineering education. Attendees 
went on technical fi eld visits to a tunnel excavation site, a land 
reclamation site using recycled sludge and a slope-monitoring 
program at a historic temple.

While geoenvironmental practices used in the two coun-
tries have variations in waste management and containment 
practices, the U.S. and Japan have great interest in reusing a 
variety of wastes and byproducts in large volume applications 
such as civil engineering projects. Remediation and reclama-
tion challenges exist for both countries. The workshop resulted 
in a direct exchange of state-of-the-art information about vari-
ous geoenvironmental topics of interest for both countries. A 
framework is under development in Japan for assessing environ-

U.S.-Japan Geoenvironmental 
Engineering Workshop: 
Strengthening Ties,
Sharing Ideas 
By Jim Hanson, Ph.D., P.E., M.ASCE, Nazli Yesiller, Ph.D., M.ASCE, and Takeshi Katsumi, Ph.D.

Figure 1.  Workshop participants.
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mental suitability of recyclable materials 
and disaster wastes using quantifiable 
parameters. Such a framework has high 
applicability for U.S. practice.

Development of modified clays with 
enhanced properties in the U.S. has po-
tential applications in both the U.S. and 
Japan. These are modified organoclays 
engineered with a montmorillonite base 
that include added organics with known 
structures to control physical and chemical 
behavior. The concepts presented during 
the Workshop related to technical chal-
lenges and emerging trends in remediation 
of contaminated sites outlined applica-
tions across many different types of con-
taminants and treatment technologies. The 
number of contaminated sites in the U.S. is 
significant – on the order of 300,000 sites.

The breakout session discussion top-
ics included advancing methodologies for 
chemical, biological and physical char-
acterization of wastes; development of a 
detailed classification system for wastes 
and identifying the fate of wastes when 
used in geotechnical engineering applica-
tions. Specifically, participants agreed to 
collaborate in exploring the development 
of new laboratory and field testing equip-
ment. Standardizing wastes for reuse was 
established as a priority in the effort to 
improve public awareness and acceptance 
of such sustainable practices. In addition, 
an opportunity exists to develop reuse and 
waste-to-energy applications for wastes 
that are currently neither being reused nor 
recycled. Reuse of disaster waste was iden-
tified as an acute priority in the aftermath 
of the earthquake and tsunami in Japan. 
A technology used in Japan – Novel waste 
containment technologies, including 
offshore waste disposal in an engineered 
system – also were discussed.

Collaboration opportunities between 
U.S. and Japanese researchers and educa-
tors include student, researcher and infor-
mation exchanges. Personnel exchanges 
between universities and laboratories can 
be facilitated by simplifying the adminis-
trative framework (i.e., position title and 
status of visit) and by selecting strategic 
periods during the year for visits. Formal-
izing agreements between partnering 
universities was established as a priority 
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to advance this effort. Information-sharing in the forms of syn-
chronous and archived lectures and webinars, data related to 
environmental requirements and regulations, waste generation 
statistics and testing methods were also proposed. Archived 
faculty resources will be developed and made available to 
workshop participants including classroom activities, lecture 
notes, handouts, slide series and assignments.

The workshop was a collaboration between the Global Waste 
Research Institute (GWRI) at California Polytechnic Institute 
(Cal Poly) and the Graduate School of Global Environmental 
Studies at Kyoto University. Drs. Nazli Yesiller and Jim Hanson 
of GWRI and Cal Poly and Takeshi Katsumi of Kyoto University 
served as co-chairs. The Japanese Geotechnical Society, the Geo-
Institute of ASCE, the Global Waste Research Institute, Kyoto 
University, and ENGEO, Inc., all sponsored the workshop.

Held in Kyoto, Japan on October 8-9, 2011, the workshop 
directly followed the Japan National Symposium on Environ-
mental Geotechnology on October 6-7, which included an 
international session attended by workshop participants. The 
33 workshop attendees included members of academia, gradu-
ate students, practitioners and government agency representa-
tives. Thirteen of the participants were from the U.S. and 20 
were from Japan along with additional presenters, technical 

field visit hosts and guides. The workshop strengthened exist-
ing relationships among the geoenvironmental engineering 
communities of Japan and the U.S. and concluded with firm 
plans to continue fostering productive research and educa-
tion collaborations.
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Figure 2.  
Breakout working 
sessions.

Figure 3.  Visit to tunnel excavation site in Matsubara.
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Perched on a Ledge:
Nesbitt Dam Rehabilitation 
By Cari R. Beenenga, P.E., M.ASCE, and Anthony M. Nokovich, P.E.

R
ehabilitating a dam is never easy, but the design 

criteria used for Nesbitt Dam, located just south of 

Scranton, PA, presented some particular challeng-

es. Predominant among them was that the design 

probable maximum fl ood (PMF) event yielded a quantity of 

fl ow that exceeded the capacity of the existing spillway. Calcu-

lations indicated that the existing 200-ft spillway length could 

pass only 30 percent of the PMF before overtopping the dam. 

Concerns were well justifi ed because a 2005 high water event 

eroded the spillway apron, displacing 4,000 cy of material 

(Figure 1), although it did not lead to overtopping. Emergency 

repairs were performed on the spillway apron to return the 

structure to safe operation.

Additionally, historical data indicated defi nitive movement 

of the hillside and possible movement of the right abutment 

of the dam. In the 1980s, a portion of the dam required repair. 

During that repair, the cause of damage was not defi nitively 

attributed to abutment movement or structure instability due 

to a lack of suffi cient internal drainage. But as a high hazard 

structure with 67,700 people located downstream, the dam 

required careful evaluation to permit continued safe operation 

of the dam for the next 100 years. Also, the construction had to 

be performed with the pool nearly full so the reservoir could 

provide raw water to the 12-million-gallons-per-day Nesbitt 

treatment plant, located in Spring Brook Township, PA.

Some Background

Constructed in 1901, Nesbitt Dam is owned and operated 

by Pennsylvania American Water Company. It is a 101-ft-high, 

538-ft-long (including the spillway) composite earth embank-

ment and stone masonry structure with a masonry core-wall 

(Figure 2). The dam currently maintains 3,926 acre-ft of water 

at normal pool, with a maximum storage capacity of 5,335 

acre-ft. The left side of the dam is comprised of stone masonry 
Figure 1.  Eroded spillway apron.
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components including a 200-ft-long spillway section and an 

88-ft-long non-overflow section.

Nesbitt Dam’s spillway includes a 140-ft-long section that 

overflows directly onto the spillway apron prior to entering the 

stream below. The remaining 60-ft-long section of the princi-

pal spillway discharges to a “side channel” that conveys spill-

way flow approximately parallel to the axis of the dam before 

directing discharge precipitously onto the downstream batter 

of the main spillway prior to entering the downstream spillway 

apron and stream channel. A stone masonry retaining wall 

projects upstream and downstream from the axis of the dam 

and forms the left end of the earth embankment section that 

commences at the right end of the masonry non-overflow sec-

tion, extending about 250 ft to the right abutment (Figure 2).

The Rehabilitation

The Nesbitt Dam rehabilitation project will create additional 
spillway capacity by armoring the earth embankment with 
38,000 cy of roller compacted concrete (RCC) to prevent a fail-
ure of the dam during PMF events that result in embankment 
overtopping. The present-day principal spillway length and crest 
elevation will remain the same, but the geometry of the crest 
will be modified to make it more efficient at passing extreme 
flows. The side channel spillway chute will be demolished and 
enlarged. In addition, the masonry section of the dam will be 
buttressed with RCC and 20 rock anchors (1,900 kips each) will 
be installed to improve stability of the masonry structure.

To help dissipate energy, the downstream face of the but-
tress will be constructed with a stepped template using 5,000 
cy of conventional concrete facing placed concurrently with 
the mass RCC placement. The toe of the buttress will be curved 
to convey spillway flow into the 220-ft-long, armored down-
stream apron/stilling basin and stream channel. The right 
spillway training wall will be raised and extended down-
stream with a cast-in-place concrete wall using approximately 
186,000 pound of reinforcing steel.

Drainage features including 4 relief wells, 1,300 lf of toe 

drain pipe and 25,000 cy of blanket drainage aggregate will 

Figure 2.  Aerial view of Nesbitt Dam and Reservoir, 
Lackawanna County, PA before the rehabilitation 
construction effort, circa 2010.

Figure 3.  Proposed Roller Compacted Concrete armoring and hillside re-grading.
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be installed to safely collect and convey 

seepage from the earthen portion of the 

dam. Massive re-grading of the right hill-

side will ensure that stability issues do 

not affect the rehabilitated structure. The 

completed project (Figure 3) will en-

sure that the dam is compliant with the 

Pennsylvania Department of Environ-

mental Protection’s safety regulations.

Ongoing Construction

Current rehabilitation construction ef-

forts began in the spring of 2011, with 

an anticipated in-service date of June 

2012 (Figure 4). The rehabilitation ef-

forts will permit continued safe opera-

tion of the structure, maintaining 1.28 

billion gallons of water serving 75,000 

customers in 17 municipalities. Engi-

neering design to address rehabilitation 

goals began in 2007 and was completed 

in 2010 with a focus on addressing the 

anticipated construction challenges 

which included:

• a small-to-non-existent staging area,

• erosion and sedimentation 

controls, 

• concerns associated with working 

around an active stream,

• difficult geologic conditions with 

rapidly changing top of rock elevation 

and hillside instability,

• 50-ft-high temporary support of 

excavation to permit founding the RCC 

spillway training wall on bedrock,

• H-Pile-supported cast-in-place 

spillway training wall (downstream 

limits) consisting of 124 piles for a total 

length of 4,210 lf of piling,

• maximum permitted reservoir 

drawdown of 3 ft below the spillway crest,

• extensive embankment and 

foundation dewatering, 

• 15 permanent and 5 temporary 

54-strand, post-tensioned rock anchors 

to be installed through the masonry 

section while the spillway remains 

active, and

• the sequencing of multiple 

concurrent activities.
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Geological Challenges and Findings

The area surrounding Nesbitt Dam has been highly glaci-
ated with at least three separate documented glaciations within 
the project footprint. A pre-glacial stream valley is located east 
of the southern portion of Nesbitt Reservoir, while another 
pre-glacial valley appears to be present beneath the right abut-
ment and dam embankment. The pre-glacial stream valley, 
now buried by glacial deposits, has a steeply dipping top of 
bedrock surface throughout the site. Bedrock dips not only in 
the downstream direction, but also left-to-right across the site. 
With this bedrock geometry, the left abutment is essentially 
a vertical rock outcrop, but the rock on the right abutment is 
several hundred feet below ground surface.

Published literature and the subsurface investigation in-
dicated that glacial (Wisconsinan) till is deposited along the 
right abutment and reservoir rim. The till is characterized as 
a well-graded, unconsolidated deposit where particles com-
monly range from clay to cobble or boulder sizes. The upper 
three feet is often colluviated, displaying a downslope-oriented 

fabric. The total thickness is greater than 100 ft in some por-
tions of the buried valley in the project footprint.

Older glacial deposits, such as lacustrine sediments, are pres-
ent in varying thicknesses as depicted by test borings. The lacus-
trine deposit at Nesbitt Dam consists of a varved sequence of 
alternating coarser-textured (fine sand) and finer-textured (silt to 
clay) laminae. The varved structure suggests the sediments were 
deposited in a pre-glacial lake that developed at the site.

The left abutment adjoins a near-vertical wall of exposed 
bedrock consisting of very fine-grained sandstone and/or silt-
stone overlain by a cross-bedded sandstone. The exposed bed-
rock wall extends from the concrete apron to above the spillway.

Except for the cutoff wall within the embankment, the ma-
sonry sections of the dam are founded on siltstone underlain 
by fine-grained sandstone containing interbedded shale. The 
sandstone is then underlain by a siltstone/claystone layer. From 
the subsurface investigation, all bedrock layers were characterized 
as soft to hard and weathering varied from fresh to completely 
weathered. The masonry cutoff wall in the right embankment is 
founded on a gravel layer, thought to be within the glacial till.

Figure 4.  Under construction – October 2011.
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The difficult geological conditions lead to many design 

and construction issues. With the top of rock sloping to the 

right and downstream, a three-dimensional (3-D) geometry 

of the project conditions was developed. The 3-D layout of 

the site proved extremely helpful during the design and con-

struction phase. The 3-D model was updated with additional 

subsurface data obtained during construction.

Hillside Movement

Hillside movement had been documented as early as 

1920. Surface monument movement as great as 13 ft in a hor-

izontal direction was recorded from 1920 to 1971. Because 

the documented movement was surficial, the design team set 

out to determine whether deep-seated movement was also 

present. The installation and monthly reading of five incli-

nometers confirmed a deep-seated instability, with a failure 

surface located approximately 100 ft below existing ground 

surface. The failure surface day-lighted in the stream chan-

nel so it was never visible due to stream erosion (Figure 5). 

Although several alternates were considered, including hori-

zontal drains, excavation of 46,100 cy of overburden was rec-

ommended to unload the driving force of the movement and 

The difficult geological 
conditions lead to 

many design and construction 
issues. With the top of 

rock sloping to the right 
and downstream, 

a three-dimensional
(3-D) geometry of the project 

conditions was developed. 
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to avoid future movement and damage 

to the RCC armoring. This work was 

completed during the early months of 

construction activities to stabilize the 

hillside movement.

The steeply dipping bedrock re-

quired use of deep foundations for 

the downstream limits of the spillway 

training wall. The design team selected 

driven H-piles as the deep foundation 

of choice. The pile-supported portion 

of the spillway training wall abuts the 

gravity RCC spillway training wall sec-

tion founded on bedrock. Due to close 

proximity to the upstream-downstream-

oriented masonry retaining wall, a 

50-ft-deep anchored soldier beam and 

temporary lagging support of the exca-

vation wall was required for construc-

tion of the RCC spillway training wall.

Commitment and 
Engineering Insight

Important keys to any successful 

civil works project include a committed 

and engaged owner and an experienced 

and skilled design and construction 

team. Recognizing the importance of 

this regional water resource, Pennsyl-

vania American Water was committed 

to rehabilitating Nesbitt Dam when it 

began to exhibit signs of distress. And 

despite the challenging geology, con-

strained site conditions and long histo-

ry of hillside instability, the design team 

was able to develop a rehabilitation 

project that will not only meet stan-

dards, but more importantly provide 

the safe operation of this critical water 

supply dam well into the next century.
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Figure 5.  Subsurface cross-section through area of hillside movement. 
Potential failure surfaces are indicated by dashed arcs. Yellow vertical 
lines indicate inclinometer locations.
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Safety: A Personal and 
Company Journey 
By David R. Gaboury, P.E., M.ASCE

O
ver the past decade in particular, the engineering/
construction industry has put more and more 
emphasis on worker safety. In 2010, Terracon 
made a major commitment to become Incident 

and Injury-Free (IIF). As our industry together progresses to 
make worker safety our most fundamental responsibility, I 
hope our journey helps you begin to understand that safety is 
not just a business concern.

Some Background

Terracon is an employee-owned consulting engineering fi rm 
in business since 1965. Starting in the Midwest, we now operate 
from more than 130 offi ces in 39 states with just under 3,000 
employees. To provide geotechnical, environmental, construc-
tion materials and facilities services, we operate materials and 
engineering laboratories in most offi ces, as well as a large national 
fl eet of trucks and drill rigs. Our technical personnel in all service 
lines spend substantial time in fi eld operations, our construction 
materials technicians are exposed to construction site and driving 
hazards daily, and our drilling technicians are exposed to drilling 
hazards every time they drill a job.

As a company, we have always been concerned with 
worker safety, and we certainly have fully implemented all 
the health and safety requirements. Though well intended, I 
would characterize our historic safety culture and practices as 
“safety but…” with the “but” being “…but accidents are inevi-
table”;”… but we don’t control job sites”; “…but safety slows 
production”; and so on. In other words, injuries, hopefully 
minor, are an inevitable part of the workplace.

When I joined Terracon as Chief Operating Offi cer about 
15 years ago, I looked at health and safety as one of our 
corporate services departments like accounting or human 
resources and concluded that we were following the appro-
priate policies and procedures. All appeared to be in order. In 
retrospect, I would characterize my view as a “check the box” 
approach to safety.

In the context of growing the company substantially over a 
10-year period to become a large national fi rm, and the indus-
try’s changing expectations for safety, we adopted safety as a 
core value of the fi rm as part of our strategic planning in 2006. 
To be perfectly candid, part of the motivation for this was busi-
ness. As the construction industry increased its emphasis on 
safety, the Experience Modifi cation Ratio (EMR), a measure of 

worker compensation insurance loss experience, was increas-
ingly being used to measure a fi rm’s safety record.

Our EMR was greater than 1, which many clients view 
as unsafe. In reality, it’s much more complicated than that, 
and the safety rating agency’s position is that the EMR is not 
intended for that purpose. Regardless, we had become increas-
ingly penalized due to some particular fl aws in the use of EMR, 
and safety was increasingly a business issue preventing us from 

Reporting Near Misses, unplanned events that did not result 
in injury or illness but could have, are a key part of changing 
the culture.
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winning certain projects. The good news is that it really got our 
attention with regard to the safety issue. The bad news was our 
primary focus was on fighting the misuse of EMR and empha-
sizing why it was not a measure of safety. This was our “safety 
as a ‘business’ issue” stage.

The Awakening

When we adopted safety as a core value we knew this was 
aspirational and that we needed to do more. However, exactly 
what to do was not clear. In implementing our strategic plan, 
we certainly increased our focus on the need to “be safe” but 
honestly saw limited results, and we didn’t quite know how 
to achieve real change in our safety record. We kept asking, 
“Are injuries just a cost of doing business in our industry? 
Can we really change that?”

During 2008 and 2009, the confluence of two things fun-
damentally changed my, and ultimately the firm’s, relation-
ship to safety. First, at an industry meeting, I had the oppor-
tunity to sit in on a small group session led by a consultant 
about their work with large construction firms on the seem-
ing impossibility of being Incident and Injury-Free. I found 
the session interesting and even asked myself if incident and 
injury free was possible.

During this same time period, we had three tragic injuries: 
(1) a young driller lost his foot in a drilling accident; (2) an 
engineer (wife and mother with a young child) was killed driving 
to a job site; and (3) an elderly woman motorist was killed in a 
traffic accident involving a Terracon vehicle. As you can imagine, 

each of these tragic accidents was devastating to those involved 
and their families. And while the impact on me and the firm 
cannot be compared to the impact on the individuals and 
families involved, each event caused me to reassess our funda-
mental approach to safety.

As a follow-up to the consultant session, I invited them to 
give an IIF workshop with my executive team. By now, every-
one was looking for answers to how we could really improve 
our safety record and prevent injuries from occurring. The con-
sultant again made the case for IIF, and as I had experienced 
previously, it was quite compelling. During the workshop, the 
consultant asked the question “How many people were injured 
at Terracon in the past year?” The executive team looked at 
each other with blank stares, followed by wild guesses. The fact 
was, we had no clue. And for me, that was it–that was the an-
swer we were searching for!

Safety is not a business issue to be managed. Safety is about 
real people getting hurt; people with families and loved ones 
who depend upon them. It was then crystal clear to me that as 
CEO I have a personal responsibility for the safety of our people 
and could no longer accept any injury. This was not a business 
response; this was an emotional, visceral, human response. Once 
this bell was rung, it could not be un-rung. That was in 2009.

Our IIF Safety Journey

At Terracon, we are quite deliberate in taking on major new 
initiatives, so 2010 was spent learning more about IIF, its ap-
plication to our company and, most importantly, getting our 

I looked at health and safety as one of our corporate services 
departments like accounting or human resources and concluded 
that we were following the appropriate policies and procedures.

Terracon offices are making 
IIF their own by creating wall 
posters with the plan to add 
family photos to this wall as a 
reminder to work safe.
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executive team and board of directors engaged. By year-end, we 
had the commitment of both groups, and in early 2011 we of-
ficially began our IIF journey.

So what does IIF mean to me and Terracon? Here’s our 
IIF statement:

“Incident and Injury-Free  (IIF) is about care 
and concern for people. It is our personal and 
organizational commitment at all levels of the 
company to everyone going home safe to their 
family every day. It is where safety is held as a 
core value as well as an operational priority. 
Working safely is an inseparable part of work-
ing correctly, just as much as other operational 
priorities, in particular quality, profitability 
and schedule. Incident and Injury-Free is our 
commitment to our people, who we value for 
who they are and what they do.

Conducting our work safely means conducting 
our work in the only acceptable way. Incidents, 
injuries and accidents will not be viewed as 
problems to make go away, but as opportunities 
to strengthen Incident and Injury-Free.

We will nurture an Incident and Injury-Free  
workplace in which people work safely be-
cause of their personal belief that it is the 
right way to work, not to avoid punishment 
or comply with some rule. In our Incident and 
Injury-Free workplace, people know that work-
ing at risk jeopardizes everything and everyone 
they care for and value. We agree to coach each 
other in the promotion of safe work behavior, 
out of care and concern, without threat or per-
sonal affront. A person working at risk will not 
be considered a confrontation to avoid, but as 

an opportunity to share concern, build a rela-
tionship and grow our safety culture.

Incident and Injury-Free is about creating a future 
once believed impossible. It requires courage, 
trust and strong personal and organizational 
commitment. We will hold ourselves respon-
sible not just for our own safety and wellbeing, 
but for that of everyone around us. We will all 
develop a mindset intolerant of any incidents 
or injuries no matter how minor or infrequent.”

During 2011, we kickstarted our IIF implementation with 
formal workshops. This included two-day commitment work-
shops for our 120 top leaders; train-the-trainer sessions for 
24 key managers to become certified IIF trainers; 200 half-
day employee orientation workshops involving nearly 3,000 
employees; and 60 one-day workshops focused on the role 
of managers and supervisors attended by 700 individuals. In 
addition, an IIF Leadership Team (LT) was established to lead 
and guide the effort. This team includes the top executives of 
the firm and meets about every six weeks. The key role of the 
LT was to take on company-level changes and investments nec-
essary to support IIF.

Employee Response

An example of the tremendous employee response to the 
workshops is: “Early August will mark 40 years since embark-
ing on a geotechnical career that has taken me to a lot of in-
teresting places. I have been fortunate to have avoided injury 
despite some test pit and drilled pier adventures that were 
unplanned. Yesterday, I was privileged to experience IIF train-
ing, one of the most compelling presentations of any sort 
I’ve been involved in. It changed my perspective even on the 
way home, and stayed with me in the midst of family. Safety 
is very important to me, not because of policy, but because I 
genuinely care about people.”

When we adopted 
safety as a core 
value we knew 

this was 
aspirational and 
that we needed 

to do more.

We kept asking, 
“Are injuries 
just a cost of 

doing business 
in our industry? 
Can we really 
change that?”

Safety is not a 
business issue 

to be managed. 
Safety is about real 

people getting 
hurt; people with 
families and loved 
ones who depend 

upon them.



56 Geo-Strata  l   geoinst i tute.org

Broader feedback from employees in late 2011 was extreme-
ly positive. This is the best-received initiative we have ever im-
plemented. The most compelling insight was our employees’ 
realization that so much was accomplished and we have a long 
way to go. This was an appropriate, mature response to avoid 
declaring victory way too soon.

My Impressions

What I have been most grateful for and found most re-
warding are the everyday stories of people working more 
safely, and in particular carrying IIF into their personal and 
family life. For example:

• “After IIF training, it sent a strong message that it is okay 
to speak up and offer a co-worker safety gear or advice if they 
are not wearing the proper equipment or not practicing safety 
while working. Prior to the class, if it was someone in another 
department, you just looked the other way.”

• “Previously, I was about getting the job done quickly (at 
work or at home) and if that meant taking risks, I took risks. 
I no longer have that attitude and I believe those who work 

around me that had that attitude previously have also modi-
fied their behaviors.”

• “After viewing the video on texting and driving and the 
discussions we have had around cell phone use at Terracon, 
I thought about my family and how this could help them 
and I took the time to watch the video with my kids and talk 
about it – I feel I have been able to make my family safer 
since I am more aware.”

Since January 2011, we have made much progress, rooted 
in the commitment and actions of many, and yet there is much 
more still to do to sustain the culture shift and improve our 
safety practices. We will continue to learn and develop our 
individual and collective capabilities to prevent incidents and 
injuries. This includes a strong emphasis on daily pre-task 
planning and the use of learned IIF skills: (1) assigning work 
in an IIF manner; (2) seeing and reinforcing safer behavior; (3) 
seeing and redirecting less-safe behavior; and (4) seeing and 
stopping unsafe work. Further, we continue to make systematic 
improvements in the safety of our equipment, procedures and 
training of our personnel.

My Commitment

As CEO, I now have a deep personal commitment to my 
most fundamental responsibility for every employee to go 
home safe every day. I now absolutely know how my employ-
ees were injured in the past year. We start each executive com-
mittee meeting reviewing any injuries and office managers do 
formal root cause analysis of every incident with the aim of 
learning and prevention. Most importantly, a member of the 
executive team calls or visits every injured employee no matter 
how minor to see how they are doing and make sure we learn 
how to prevent future accidents. 

Beyond safety, this is an opportunity to demonstrate real 
care and concern to people and make Terracon a more valuable 
and rewarding workplace. In retrospect, it is humbling as to how 
one can be so blind to what is now obvious. We certainly have 
a long way to go and I don’t hold us out as exemplary. We are 
not even close. I am sure many firms are better. I tell our story so 
that our entire industry might progress.

AUTHOR
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This is the best-received 
initiative we have ever 

implemented.

Key messages that remind supervisors to assign work 
in an IIF manner are posted throughout the offices.
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Running from the Waldo 
Canyon Fire
By Suzanne Davenport

A
s part of the Geo-Strata production staff and the fact that 
our family recently bought a home in Colorado Springs, 
CO, I was asked what it was like to live through evacua-
tion of our home with just a couple of hours’ notice dur-

ing the recent Waldo Canyon wildfi re that raged through my section of 
town. In a word, it was scary. In two words, it was very scary.   

Around 12:30 pm on Saturday, June 23, I noticed a thin 
plume of smoke between the Front Range of the Rockies and 
Pikes Peak in Colorado. A few hours later, the smoke had 
tripled in size and taken on an eerie orange glow. A wildfi re 
had broken out in Waldo Canyon, a popular hiking and 
camping spot, and Woodland Park, a few miles southwest of 
there, was being evacuated. By 5 pm, the entire city west of 
Interstate 25, including me and my family, was under volun-
tary evacuation orders.  

I was a little nervous, this being my fi rst wildfi re. Trying to 
remain calm, I made a list of things to save, and then priori-
tized the list several times more. My husband went around the 
house with the camera, narrating a video of what we owned 
and when it was bought. We then packed up everything on 
our priority list, loaded up my SUV, put toys and clothes in the 
family car and headed to my in-laws.  

The Waldo Canyon wildfi re as it moved into subdivisions and destroyed homes in Colorado Springs, CO on Tuesday, June 26, 
2012. (AP Photo/Gaylon Wampler) 

People fl ee the Waldo Canyon Fire as the fi re burns through 
neighborhoods west of Colorado Springs, CO on Tuesday, 
June 26, 2012. (AP Photo/Bryan Oller)
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The next two days were spent listening to news reports. The 
fi re was creeping closer and closer and the fi refi ghters were un-
able to get a handle on it, in part because of the deep canyons 
and rugged terrain and in part because of the highly change-
able winds.  Still, there were some very tall mountains between 
the fi re and any houses, so we decided to head home Tuesday 
morning. Bad idea.  

We left everything packed in the cars except clothes and 
toys. We didn’t seem to be in any real danger, but I was still 
nervous. That afternoon’s  press conference said that there was 
a strong wind, but that was normal since we have regularly 
sustained winds of 40 mph or more at least twice a week. The 
fi re had recently spread to Queen’s Canyon, closer than it was 
that Tuesday morning, but I wasn’t any more worried than I 
had been on Saturday. The fi re would still have to cross one 
mountain, a neighborhood, a four-lane road and climb a 60-ft 
cliff to get to our house. That cliff, however, was a tinderbox of 
weeds and dry scrub oak, so if the fi re jumped the street, our 
house would be incinerated in minutes.  

I turned off the TV before the end of the press conference – 
another bad idea. Had I been more patient, I would have seen 
the fi re top the ridge and race down the mountain towards 
the neighborhood across our street.  I noticed an increasing 
smoke smell in the house, but I wasn’t scared — yet; the wind 
was simply blowing the smoke our way. Thirty minutes later, 
smoke had fi lled the house and the sky looked orangey-gray.  
The TV said to evacuate immediately.  Now, I was scared. We 
grabbed clean clothes and toys, gathered the pets and headed 
to our cars again. When we got outside, I was really scared! 

The sky behind us was blue, black and gray, and the smoke 
stench was inescapable. The very air was orange. The wind was 
blowing smoke and huge chunks of ash, some of it golf-ball 
sized, everywhere, making it impossible to keep our eyes open 
for more than a couple of seconds.  

The traffi c jam began at the end of our street. There are 
roughly 30,000 residents on the west side of interstate I-25, but 
only three roads run to the highway. Since there about 24 hotels 
in the danger zone, we ran into thousands of tourists trying to 
evacuate who had nowhere to go and no idea how to get there.

As we sat in virtual gridlock, I kept looking back, praying 
that we were moving faster than the fi re and that we would 
actually beat it to the interstate. The fi re was being blown by 
60-mph winds, though, and I was going roughly 2 mph. I re-
ally, really didn’t like our odds. 

It took us 90 minutes to reach the interstate, which is nor-
mally only 10 minutes away.  The amazing thing though, was 
not the traffi c, but the patience. After living outside Washing-
ton, D.C. for 30 years, near-gridlock is not a surprise, but the 
kindness and relative calm I saw that day was. No horns were 
honked, no curses were screamed out of open windows, no 

one cut anyone off, no one drove up the shoulder of the road. 
Everyone let others merge, turn into the street in front of them, 
listened to the police once they were able to get in place to 
direct traffi c (they were caught off guard, too). Thirty thousand 
panicked people behaved considerately. 

After three very long days, we returned home to fi nd noth-
ing more than a lingering mild smoke smell. We were lucky 
and wiser. The few things we had learned were that black 
smoke is bad because it means the fi re has found signifi cant 
fuel; pack the fi ve “P”s – people, pets, prescriptions, paperwork 
and pictures; and tropical fi sh can get Post-Traumatic Stress 
Disorder. Mostly, we learned what is really important – we 
were all safe. Everything else can be replaced. 

AUTHOR
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Post-fi re view. The trees are blackened telephone 
poles and the ground is either bare red clay or 
black weeds. It’s like looking at a car accident 
or train wreck – you don’t want to look, but you 
can’t not. It’s also a habit to look at the mountains 
as you’re out and about – everybody does it; like 
watching water fl ow, it’s compelling.
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“Dear Mr. Jones:

Enclosed please find our proposal to [blah-blah 
the blah blah blah]…. If you have any questions, 
please do not hesitate to call….”

Look familiar? It should. You’ve probably written it thou-
sands of times, just as your geoprofessional forebears did. And 
just as all of your competitors still do.

Commodity: a mass-produced unspecialized product

It doesn’t do much good for people to yell at the top of 
their lungs, “We’re not commodities,” when – apparently – 
they all make no effort to appear different from one another. 
If your cover letters (not to mention what they convey) are 
almost bolt-for-bolt the same as your top-ten competitors’, 
how do you appear not mass produced? And, if you are a com-
modity – and you are if that’s how others see you – why would 
anyone want to give you a seat at the project’s grown-ups 
table? If anyone can do the job and come out with something 
acceptable, how important could you and your services be? 

The most important word in marketing is “only,” as in “We 
are the only geoprofessional firm in our area that can….”

Face it: You don’t get to be regarded as someone special – 
as not a commodity – by doing things the same way everyone 
else does them. “We are the only….” is good advice. And with 
that in mind, let’s look again at the humble cover letter; what 
may be the first original document you generate for a prospec-
tive-client representative to see…and to evaluate as a represen-
tation of your firm and its philosophies.

“Enclosed please find….”

My guess is that this bit of ancient formality came into 
being early in the 19th century. In today’s world, no matter 
how many millions of times it’s written every day, it’s just plain 
dumb. Think about it: “Enclosed please find….” You have a 
one-page letter that covers a 16-page proposal: Do you hon-
estly believe the recipient is going to have trouble finding this 
behemoth in the envelope? Or did you hide it somewhere? 
Under the stamp perhaps? 

Oh, Dear
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What if you communicated only 
via electronics? Realistically – i.e., nit-
pickingly – you would not in that case 
be able to “enclose.” Nor would you be 
able to “attach.” (Staples and e-mails 
don’t mix.) You’d have to “append” or 
“embed.” Personally, when I do e-mails, I 
“append” things. People tell me I’m silly; 
that “everyone says attach. You’re the 
only one I know who doesn’t.” Only?

So, what could you write? Well, 
something like this would be better:

“Our proposed project team is 
genuinely flattered to have been 
asked to submit our proposal – 
appended – for this challenging 
project. We are ….”

Better still:

“We’re flattered that you asked 
us to submit our proposal for this 
project. We’ve presented the “nuts 
and bolts” in the appended sum-
mary. Our project manager – Doug 
Downs – provides much more 
information in our streaming-video 
proposal at ourcompetitionissola-
me@defgeo.com....”

Next, “Please do not hesitate to 
call….” Imagine, if you will, the reader 
of your cover letter and its contents. 
The individual has looked at how many 
similar packages? One? One hundred? 
One thousand? Way more than one 
thousand? One thing’s for sure, it’s not 
one. So this “old hand” is reading the 
proposal and has a question. Imagine the 
person struggling, “Should I call? Should 
I not call? I don’t know what to do. 
HELP! But wait: It says, ‘Please do not 
hesitate to call.’ Oh, thank goodness.” 

What’s another way of saying that? 
Don’t say it; you don’t need to. Instead, 
you might try something like, “We’d love 
an opportunity to demonstrate why our 
firm is truly the only one of its kind.”

Did you notice I skipped over “Dear 
Mr. Jones:”? That was no accident.

I receive about 100 e-mails a day. 
Those that begin with “Mr. Bachner:” 
or “John:” are so brusque I regard them 
as rude. And those that begin “Dear Mr. 
Bachner:” I find to be off-putting; some-

how, “Dear” seems alien to an e-mail. 
Best, I believe, is a brief friendly greet-
ing/salutation, like “Good morning, 
Mr. Bachner” or “Greetings, Mr. Bach-
ner” or a salutation that is a simple 
sentence that includes the recipient’s 
name; e.g., “I enjoyed speaking with 
you today, Mr. Bachner.”

But what about hard-copy letters? 
I don’t write many of those anymore, 
but yesterday I had a chance to. I didn’t 
write “Enclosed please find….” nor did 
I reassure that, in case of questions, the 
recipient should “not hesitate to call.” 
But, I did wonder why I began the letter 
by calling the person “dear”? In fact, 
 

the person is not dear to me nor is the 
person, to my knowledge, a dear. So 
why “Dear”? Because that’s the way it’s 
been done for the last two centuries 
or more. I’m wondering if it may be 
time for a change, at least for me. What 
would be the reaction, do you suppose, 
to “Greetings, Mr. Jones. Thanks for 
this opportunity.” without considering 
whether or not Mr. Jones is dear? Would 
Mr. Jones be offended? Doubtful. Might 
he think, “That’s the only firm that does 
this. Its people really seem to think 
about things”? And if he thought that, 
wouldn’t that be a good thing? Unless I 
actually wanted to be a commodity.
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CORE BITS

G-I NEWS

Wissmann Becomes New G-I
Board Governor

The G-I Board of 
Governors proud-
ly announced 
that Kord J. Wiss-
mann, Ph.D., 
P.E., D.GE, will 
become the new 
G-I governor at 
the conclusion 
of the Fall 2012 
Board meeting. 

Upon learning of his new role, Wiss-
mann stated, “It is an honor and a 
privilege to help lead the Institute in 
such a special way. I’m excited about 
the prospects of serving our great pro-
fession and the wonderful people who 
are our G-I constituents.”

Wissmann has been the president 
and chief engineer at Geopier Founda-
tion Co. in Mooresville, NC since 2001, 
where he is responsible for company 
operations, business planning, engineer-
ing activities, design approach develop-
ment and research/development. Prior 
to joining Geopier in 1998, he was a 
principal engineer with Shannon & Wil-
son, Inc. in St. Louis, MO from 1995-
1998, where he specialized in soil and 
site improvement, ground modifi cation, 
driven piles, seismic studies, fi nite ele-

ment analyses, cellular cofferdam de-
signs, tunnel support design, dewatering 
and relief well systems and in-situ test-
ing. Wissmann earned his Ph.D. and his 
B.S. in civil engineering at Virginia Tech 
and his M.S. in civil engineering at the 
University of California at Berkeley. 

Wissmann has been an active GeoIn-
stitute member, currently serving as a 
member and past chair of the GI Orga-
nizational Member Council, as well as 
numerous other activities.

What G-I LinkedIn Members are
Talking About
When was the last time you added your 
“two cents” to a geotechnical discussion 
on the Geo-Institute LinkedIn page at 
http://www.linkedin.com?  Here’s what 
folks have been talking about lately:

• SPT-N Value in Foundation 
Design

•  Pile interaction between 
retaining wall piles designed for k0

• Sampling depth problem
•  Recommendations on the 

pressuremeter test? Which soils / rocks 
are best for this test? Any experience 
with erroneous data?

• Swell test data for assessment of 
earth pressures

• How to evaluate soil stability 
when drilling through without casing 

• Requirements on drilling mud 
• Lateral creep of the soil under 

permanent transverse bending of the 
drilled shaft

•  The use of helical foundation 
products on commercial construction 
projects

• When do you use Pocket 
Penetrometer and Torvane and how do 
you sequence them?

• Swell test data for assessment of 
earth pressures

G-I Introduces New Ethics Web Page
Take a minute to visit the G-I website’s 
new ethics page at www.asce.org/geo/Eth-
ics/Ethics/ where you can earn PDH’s by 
viewing current and future videos.

The Academy of Geo-Professionals 
hosted its inaugural ethics session dur-

ing the 2012 Geo-Congress in Oakland, 
CA. During the session, Ron Smith, P.E., 
D.GE, F.ASCE, provided real-life exam-
ples of business ethics situations. His pre-
sentation was recorded and is available 
for viewing on the ethics page. Highlights 
of the recorded lecture include:

• Personal, Business and 
Professional Ethics 

• ASCE Fundamental Ethical 
Practices

• ASCE Canons of Ethics
• ASCE Bylaws Regarding Ethics 

You can earn up to 2.0 PDHs when 
combined with a review of the case 
history presentations on the AGP web-
site at www.geoprofessionals.org/ethics2.
html. Upon completion, send an email 
to info@geoprofessionals.org to receive 
your credit.

An AGP-organized ethics course is 
planned for the 2013 Geo-Congress 
and is tentatively scheduled for Sunday, 
March 3, 2013. 

Do You Like Geo-Strata’s New Page-
Turning Format?
Geo-Strata online has a new page-
turning format which makes reading 
current and past issues of the magazine 
easier. ASCE/G-I members or G-I only 
members can access Geo-Strata maga-
zine online with its new format at www.
asce.org/geo/Members-Only/View-Geo-
Strata-Magazine/. Let us know what you 
think by sending your comments to 
geo-strata.org.

The G-I Announces 2014 
Geo-Congress Venue
2014 Geo-Congress
February 23-26, 2014
Westin Peachtree Plaza Hotel
Atlanta, GA

The 2014 Geo-Congress will focus on 
two central themes which will bring a 
unique perspective to geotechnical en-
gineering issues facing practitioner and 
educators:  Site Geo-characterization 
and Sustainability.

The conference hotel is a down-
town landmark with its 73-story tower, 

Twitter at http://twitter.com/GeoInstitute 
to check for updates or follow us us-
ing a Twitter account, an RSS reader, 
or one of the many other web applica-
tions that work with Twitter. Access 
the G-I Facebook page at www.face-
book.com/GeoInstitute. Access the G-I 
LinkedIn at http://www.linkedin.com

Kord J. Wissmann
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topped by the revolving Sun Dial Res-
taurant. Conveniently connected to 
AmericasMart, The Westin Peachtree Pla-
za Hotel is steps from CNN, the Georgia 
Aquarium, Georgia World Congress 
Center and the Georgia Dome. Watch 
for conference details, calls for papers 
and more in upcoming months.

G-I Monogrammed Golf Shirts, 
Caps and Bags 

You can now order everything G-I from 
Land’s End.  Have the G-I logo stitched 
on everything from baseball caps and 

shirts to towels and coolers. Shop the 
Land’s End website at www.landsend.
com/Geo and ask to have the G-I logo 
added to most items.

GEOTECHNICAL PROFESSIONAL 
DEVELOPMENT CORNER

This summer, hone your skills and 
add to your working knowledge online 
or in person. 

ASCE/G-I Co-Sponsored Online 
Webinars

Integrity Assessment of Deep Founda-
tions: Principles and Limitations 
Tuesday, Sept 4, 2012 / 11:30 am – 1 pm 

Load and Resistance Factor Design 
(LRFD) for Geotechnical Engineering 
Features - Earth Retaining Structures: 
Fill Walls 
Monday, Sept 10, 2012 / Noon - 1:30 pm

Load and Resistance Factor Design 
(LRFD) for Geotechnical Engineering 
Features: Earth Retaining Structures - 
Cut Walls 
Friday, Sept. 28, 2012 / Noon – 1:30 pm 

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

ASCE/G-I Co-Sponsored Seminars

Design of Foundations for 
Dynamic Loads 
Sept 5-7, 2012
Houston, TX

Design and Construction of 
Microtunneling Projects 
Sept 19-21, 2012
San Diego, CA

and

Oct 31–Nov 2, 2012 
Portland, OR

GEODATIX tk
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Instrumentation & Monitoring Boot-
camp: Planning, Execution & Mea-
surement Uncertainty for Structural & 
Geotechnical Construction Projects 
November 8-9, 2012 
Phoenix, AZ 

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

Connect With myASCE.  
ASCE members 
can easily connect 
with other mem-
bers and interact 

virtually with groups and committees 
with myASCE.

myASCE makes online communi-
cation, collaboration and networking 
easy by bringing a variety of tools and 
features into a single community. Fea-
tures include a personal profile for all 
members which includes spaces for 
photos as well as documents. You can 
post status updates or blog posts on 
your message board for virtual conver-
sations. There’s a brief tutorial video 
to help you navigate your way through 
your profile at www.asce.org/Member-
Benefits/myASCE-Video-Tutorial/.

Access myASCE at www.asce.org/
myasce or from the “myASCE” link at 
the top of most pages on the website. 
Once you have logged in, you can 
begin editing your profile by adding a 
profile picture or updating your status.

MEMBERS

Macnab Receives 2012 
Harry Schnabel Jr. Award

Alan Macnab, 
P.Eng., D.GE, 
was presented 
The 2012 Harry 
Schnabel Jr. Award 
at the 2012 Geo-
Congress in Oak-
land, CA. Macnab, 
a past-president of 
the Geo-Institute, 
received the award 
in recognition of 

his more than 30 years of service to the 
earth retaining structures industry as a 
contractor, author and ASCE leader.

“It was particularly significant that 
the nomination for this award came 
from Hubert Deaton and his fellow 
professionals at the Schnabel Founda-
tion Company,” said Macnab. “Schna-
bel has always been fierce competitors, 
but they comport themselves as gentle-
men, which makes their nomination 
special to me. Harry Schnabel took 
the time when I was a young man first 
attending technical events such as Geo-
technical Division seminars to spend 
some time mentoring me. Perhaps he 
felt he had found a kindred soul who 
had the same fascination with and pas-
sion for the earth retention business 
that he had.”

The Award was established by the 
Geo-Institute in 2006 as a memorial 
which recognizes Harry Schnabel’s ac-
complishments in the field of earth 
retaining structures over his 50-year 
career. Additionally, it encourages 
continued excellence and innovation 
for those making a career in the earth 
retaining structures industry. The award 
is funded by an endowment from the 
Schnabel Foundation Company.

Mabry Becomes 2012 Geotechnical 
Engineer of the Year
Richard Mabry, P.E., M.ASCE, was cited 
as the Philadelphia Section of the ASCE 
2012 Geotechnical Engineer of the Year. 
Philadelphia Section President Ann M. 
Tomalavage, P.E., M.ASCE, presented the 
award to Mabry at the Section’s annual 
Spring Social on May 18. 

Mabry is a senior engineering man-
ager with GAI Consultants at the firm’s 
local office in Berwyn, PA. He specializes 
in geotechnical engineering and has a 
particular expertise in mine subsidence. 
Mabry has a vast resume of experience 
in geotechnical applications, including 
building foundations, commercial and 
industrial developments, and transporta-
tion facilities. He additionally performs 
forensic analysis and investigation related 
to insurance claims and litigation. 

Mabry received his bachelor’s degree 
in engineering from Swarthmore College 
in 1963 and a master’s degree from the 
Massachusetts Institute of Technology in 
1965. In addition to being active in the 
Section, he is active in the International 
Society of Soil Mechanics and Geotechni-
cal Engineering (ISSMGE). Mabry also 
served as chair of the Geotechnical Tech-
nical Group of the Philadelphia Section.

Alan Macbab 
receives Schnabel 
Award  (l to r)  Ann Tomalavage presents award to Richard Mabry
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ISSMGE NEWS

Five New Awards for Members

The ISSMGE Board announced the cre-

ation of five new awards to recognize 

members who have made important 

contributions to the profession, soci-

ety and the world. The awards include 

Outstanding Technical Committee, 

Outstanding Geotechnical Project, Out-

standing Innovator, Outstanding Mem-

ber Society and Outstanding Paper 

Published in the International Journal of 

Geo-Engineering Case Histories. 

These new awards are in addition to 

the existing Young Geotechnical Engi-

neer Award, the Terzaghi Oration and 

the Kevin Nash Gold Medal awards.

Awards will be presented during 

a special session at the 18th Interna-

tional Conference on Soil Mechanics 

and Geotechnical Engineering in Paris 

in September 2013. For details: ISSMGE 

at www.issmge.org/en/issmge-awards.

ICGI Willongong 2012 
October 30–November 2, 2012  
University of Wollongong 
Wollongong City, Australia  
www.icgiwollongong.com

The Centre for Geomechanics and 

Railway Engineering and the Australian 

Geomechanics Society, under the aus-

pices of ISSMGE, is hosting the Interna-

tional Conference on Ground Improve-

ment and Ground Control: Transport 

Infrastructure Development and Natu-

ral Hazards Mitigation (ICGI).  The 

Conference is focused on promoting 

ground improvement concepts and ap-

plications predominantly in the fields 

of transportation geotechnology and 

natural hazards mitigation. 

ICGI is fully supported by the 

ISSMGE, with active participation of 

Technical Committees TC 211, 214, 

303 and 202 and is also co-sponsored 

by the Geo-Institute, the International 

Geosynthetics Society, and the South-

east Asian Geotechnical Society.

ICGI will act as a platform to dis-

seminate the most recent research 

and field advances to the geotechni-

cal community around the globe and 

is expected to be the biggest ground 

improvement conference to be held 

in Australia. Outstanding keynote lec-

tures, State of Art presentations, heri-

tage lectures and numerous technical 

discussions will provide three days of 

scientific and technical discourse fol-

lowed by an excursion encompassing 

the natural landscape of the south coast 

of New South Wales.

The Conference proceedings will be 

included in the Thomson Reuters (ISI) 

Citation Index within the Web of Sci-

ence which should facilitate worldwide 

access to the proceedings. For informa-

tion, contact the ICGI Conference Sec-

retariat at: icgi_2012@uow.edu.au 

Keep Up With Geotechnical World News. 
Join ISSMGE 

ASCE members: Your $15 ISSMGE 

membership is in addition to your ASCE 

and G-I membership. Log in to your 

member account at or contact ASCE 

Member Services at 1.800.548.2723 to 

renew your ISSMGE membership.

Geo-Institute members, but not an 

ASCE member? Your ISSMGE member-

ship is included in your G-I member-

ship.  If you haven’t renewed your G-I 

membership for 2012, contact ASCE 

Member Services at 1.800.548.2723.

Not a member of the Geo-Insti-

tute?  ASCE members can add the G-I 

as a primary or secondary Institute of 

Interest. Discover the benefits of G-I 

membership on the G-I website at 

www.asce.org/geo

STUDENTS

A Message from the G-I

Hope you’re having a great summer 

and following the G-I on facebook 

and Twitter. 

It’s not too soon to start thinking 

about the G-I’s 2013 Geo-Challenges: the 

GeoWall, GeoPrediction and GeoPoster 

challenges that will take place during the 

2013 Geo-Congress in San Diego, CA, 

March 3-6, 2013. Check the G-I website 

for upcoming details or contact Jennifer 

Canning at jcanning@asce.org. 

A Great Idea! Form a GSO 
at Your School

Enhance your education as you prepare 

to become a geo-professional. Plus, 

have a lot of fun by forming a local 

GSO (Graduate Student Organization) 

at your school. You’ll be able to net-

work with any of the Geo-Institute’s 16 

GSOs and engage in activities of your 

GSO’s choice, provided the activities 

are in compliance with the Geo-Insti-

tute’s Code of Ethics.

All GSO members must be active 

Geo-Institute members. There are no 

dues requirements for the GSO. For 

information and an application: 

http://content.geoinstitute.org/MC/ 

Students/GSO.html.

Student Internship Opportunities  

Looking for an internship opportunity?  

Then explore the positions listed on the 

ASCE website at http://careers.asce.org/

jobs#/results/keywords=internship&results

PerPage=12/1,false to help further your 

career path. Come back often since new 

positions are added all the time. 
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by the Foundation Testing Experts

California ...... 323.441.0965
Colorado ...... 303.666.6127
Florida .......... 407.826.9539
Illinois ........... 847.221.2750

Louisiana ............ 985.640.7961
North Carolina .... 704.593.0992
Ohio .................... 216.831.6131
Pennsylvania ...... 610.459.0278

Central Office ......216.831.6131
Quick response, results you can trust

Wave Equation Analysis

GRL Engineers use 
GRLWEAP to help you:

n Select a pile  
driving system

n Establish the  
driving criterion

www.GRLengineers.com/GRLWEAP                    info@GRLengineers.comwww.GRLengineers.com/GRLWEAP                    info@GRLengineers.com

G-I CHAPTER NEWS

Check the G-I website for upcoming 

chapter meetings and events at http://

content.geoinstitute.org/KL/Conferences/

ChapterSectionBranchEvents.html

2012 Chicago Geotechnical Series
Attracts Record Attendance
The Geo-Institute Chapter of the Illi-
nois Section of the ASCE held the 2012 
Chicago Geotechnical Lecture on April 
25 at the University of Illinois Chicago 
campus. The theme of the lecture series 

was Earth Structures and Ground Improve-
ment. In attendance were more than 
145 participants, including 24 students 
and 15 exhibitors. Attendees received 7 
PDHs for their participation.

The bi-annual Chicago Geotechni-
cal Lecture Series (formerly called the 
Soil Mechanics Lecture Series) was 
established in 1962 to educate the en-
gineering community and to keep them 
informed about recent developments 
in geotechnical and geoenvironmental 
engineering.

The success of the 2012 Lecture 
Series was mainly attributed to the na-
tionally and internationally recognized 
experts elucidating the current and 
emerging advances and practices in the 
geotechnical engineering fi eld. Speakers 
included Drs. Robert Holtz, William F. 
Marcuson, A.J. (Skip) Hendron, Don-
ald Bruce, and Russell Green. 

The revenue from the Lecture Series 
provides annual scholarships to geo-

(l to r)
Drs. William 
F. Marcuson, 
Russell Green, 
Robert Holtz, 
Donald Bruce 
and A.J. (Skip) 
Hendron
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technical engineering students in the 
Chicago area and supports local student 
ASCE chapter activities. 

How to Become a Geo-Institute Chapter

Looking for a more extensive way to get 
your section and/or branch message out 
to prospective and existing members?  
Then become a Geo-Institute Chapter. 
ASCE encourages this effort. There are 
no fees or chapter dues required by the 
G-I — just one short Memorandum of 
Understanding (MOU) is all that’s need-
ed. You can increase your membership 
recruitment efforts and event marketing 
by converting your ASCE Geotechnical 
Group to a G-I Chapter or by forming a 
new G-I Chapter. Download the MOU 
from the G-I Web site at www.asce.org/up-
loadedFiles/geo/Chapters/Memorandumo-
fUnderstanding.pdf Discover the benefits 
of affiliation. 

ALLIED ORGANIZATIONS

Dam Performance Modeling, Where Do 
We Go From Here? 

In 2000, an ASCE Task Committee pub-
lished “Guidelines for Instrumentation 
and Measurements for Monitoring Dam 
Performance”. These unique guidelines 
were favorably received and have been 
among ASCE’s best-selling publications. 
Now it’s time for updating,  so in early 
2012, the ASCE Task Committee re-
grouped to update the guidelines.

To help the committee in soliciting 
thoughts from the dam community at 
large, a Soap Box Session will be held at 
the Dam Safety 2012 conference in Den-
ver on Sept. 17 at 1:30 pm. Your help is 
needed to make the updated guidelines 
as useful as possible. A panel consist-
ing of the persons below will present a 
number of focused questions and a brief 
background to solicit audience partici-
pation and active discussion. 

• Craig Findlay, Ph.D., P.E., G.E., 
M.ASCE, Findlay Engineering 
(moderator)

• Justin Nettle, P.E., FERC

•  Elena Sossenkina, P.E., HDR 
Engineering

•  Jay N. Stateler, P.E., Bureau of 
Reclamation

• Manoshree Sundaram, P.E., MWH
• Travis C. Tutka, P.E., USACE
• Jennifer L. Williams, P.E., URS

Conference information, including 
registration, hotel, agenda, workshop 
and field trip info, can be found on the 
Dam Safety website at www.damsafety.org

DFI 37th Annual Conference 
on Deep Foundations 
The George R. Brown Convention Center
October 16-19, 2012
Houston, TX

DFI’s 37th Annual Conference, “Foun-
dations and Ground Improvement 
Techniques: Adapting them to an Ever 
Changing Environment”, is the premier 
event for industry members from across 
the globe to gather and share experienc-
es, exchange ideas and to learn the cur-
rent state-of-the-practice from various 
disciplines such as engineers, contrac-
tors, suppliers, manufacturers and aca-
demicians. Geo-Institute is a co-sponsor 
of the conference.

Free ASFE Updates 

ASFE/The Geoprofessional Business 
Association recently published new 
editions of its comprehensive Design 
Professional Limitation of Liability Case 
Index and Bibliography of Economic 
Loss Doctrine Cases available free to all 
geo-professionals. Prepared for ASFE’s 
Legal Affairs Committee by Terence J. 
“Terry” Scanlan, Esq., a principal of the 
Seattle (WA) law firm Skellenger Bender, 
P.S., both documents are on-line at 
www.asfe.org.

Not all the cases listed in the new 
Index relate to design and environmental 
professionals. They span the period 1956 
to 2012. Each indexed listing identifies 
the case by name, citation, jurisdiction 
and the points or holdings involved.

The economic loss doctrine (ELD) is 
an important protection for design pro-

fessionals, who need to know in which 
states it is and is not applied, and to 
what extent. The economic loss doctrine 
bars use of tort claims (e.g., professional 
negligence and negligent misrepresenta-
tion claims) to recover purely economic 
losses, such as those stemming from 
property damage or construction de-
lays. In states that uphold the doctrine 
in full, purely economic damages may 
be recovered from design professionals 
only via breach of contract suits, limit-
ing claimants to design professionals’ 
clients, as opposed to third parties. 
Bibliography of Economic Loss Doctrine 
Cases comprises a state-by-state status 
report on the economic loss doctrine. It 
includes case citations that can be used 
for research purposes.

INDUSTRY NEWS

Cal Geo Reports: Project Labor 
Agreements Shown the Door

Project Labor Agreements (PLAs) for 
government projects are a growing 
concern for many of the California 
Geotechnical Engineering Association’s 
members, as they expand union require-
ments to non-union companies. This 
can include requiring prevailing wages 
for all employees and mandating that 
companies pay into a series of trust 
funds for their non-union employees 
without employees receiving any ben-
efit. Relief from this burden may be on 
the way for members doing work in San 
Diego, but with a twist.

Prop. A was passed by San Diego vot-
ers in June, outlawing the use of PLAs in 
that city’s contracts. The measure passed 
with 58 percent of the vote – a significant 
victory for non-union companies.

Despite the San Diego victory, a 
union-supported bill was passed by the 
legislature that would make cities that 
outlaw PLAs ineligible for state funding. 
Threat of the legislation didn’t deter San 
Diego voters, but their project funding 
may now be in peril. Likely, the courts 
will have to decide.
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Winners of the 2012 SP Research Award

Since 1990, the Shamsher Prakash 
Research Award has been annu-
ally awarded to an outstanding young 
geotechnical researcher, engineer or 
scientist who specializes in geotechni-
cal engineering and/or geotechnical 
earthquake engineering with significant 
independent contributions and excel-
lence in research.  The award includes 
an $1,100 cash prize. This year’s awards 
were received by:

Ioannis Anastasopoulos, assistant 
professor, civil engineering at the Na-
tional Technical University of Athens 
(NTUA) was recently elected assistant 
professor in the School of Civil Engineer-
ing at the National Technical University 
of Athens, GA (NTUA). His research 
spans several areas of geotechnical earth-
quake engineering with emphasis on 
soil–structure interaction. Combining 
numerical analysis with physical model-
ing, he has published 45 journal papers 
and more than 100 book and conference 
proceedings. Additionally, he is the driv-
ing force behind the development of a 
new Experimental Facility for Simula-
tion of Soil-Structure Systems at NTUA. 
He has participated in several European 
research projects, and served as a consul-
tant in a variety of engineering projects 
in Greece, the U.S., U.A.E., and Qatar. 
He was recently selected by the ISSMGE 
as the inaugural recipient of the Young 
Researcher Award in Geotechnical Earth-
quake Engineering. 

Dominic Assimaki, A.M.ASCE, asso-
ciate professor, School of Civil and Envi-

ronmental Engineering, Georgia Institute 
of Technology since 2005. Her teaching 
and research interests focus on numeri-
cal simulation of dynamic nonlinear soil 
response, soil-structure interaction and 
inverse problems in near-surface geo-
physics. She has a BS in civil engineering 
from the National Technical University 
of Athens (Athens, Greece), and an MS 
and ScD from the Department of Civil 
and Environmental Engineering at MIT 
(in Cambridge, MA). She has been a re-
search fellow of the European Research 
Training Network Seismic Assessment 
for Earthquake Risk Reduction (SAFERR) 
in Paris, France, and a post-doctoral re-
searcher at the Institute for Crustal Stud-
ies at the University of California, Santa 
Barbara. Assimaki has authored and 
co-authored more than 100 publications 
in books, peer-reviewed  journals, and 
conference proceedings. She is the recipi-
ent of the 2008 Bill Schutz Junior Faculty 
Teaching Award for Excellence, the 2012 
Excellence in Research Award from the 
Georgia Institute of Technology, and the 
2009 Arthur Casagrande Professional De-
velopment Award from the Geo-Institute.

Corps Discovers “Anomaly” in SD 
Dam’s Concrete Apron

The U.S. Army Corps of Engineers re-
cently announced it found an “anomaly” 
under the apron at Gavins Point Dam on 
the Missouri River near Yankton, SD.

The May 9 assessment, which 
used ground-penetrating radar (GPR), 
confirmed damage to the area under 
the spillway slab known as the “frost 
blanket.” But the GPR also revealed an 
unidentified abnormality under the 
apron, which is the concrete located 
downstream of the gates that helps pre-
vent erosion.

Corps officials emphasized the dam 
remains safe and structurally sound. 
There is no visible stress on the con-
crete, and no restrictions are placed on 
the dam at this time, they said.

During the May  assessment of spill-
way damage, the Corps halted releases 
at the Dam for about eight hours and 

used the GPR to inspect for any spillway 
damage from last year’s historic Mis-
souri River flooding. 

The dam sustained releases of 
160,000 cubic feet per second (cfs) — or 
1.1 million gallons of water for each tick 
on the clock — for much of the summer. 
The 160,000 cfs more than doubled the 
previous record of 70,000 cfs.

Corps officials said they can’t iden-
tify the anomaly. The GPR is a complex 
tool that was used to conduct readings 
in the spillway, frost blanket and bed-
rock, they said. In addition, the dam 
itself contains unique features that 
could affect readings. The Corps is con-
ducting further research of the data and 
will also use a third party for outside 
analysis. The process may take two or 
more months.

The Corps also provided information 
on an estimated $10.5 million in needed 
repairs for the Dam including spillway 
gate and concrete slab repairs, new trash 
racks for the powerhouse intake, erosion 
protection of cultural resource sites, ero-
sion repair along the shoreline down-
stream of the dam, recreation area repairs 
and project road repairs.

First Monolith for Locks on Pacific 
Side of Panama Canal Completed

Construction of the first of 46 mono-
liths for the new locks on the Pacific 
end of the Panama Canal has been com-
pleted. The concrete and steel structure 
has a height of 111 ft, width of 24.6 ft 
and depth of 88.6 ft and is in the upper 
chamber. It took 232 tons of reinforced 
steel and 91,995 cubic ft of concrete to 
build it. The new locks are expected to 
be finished in 2014 and scheduled to 
open for traffic in 2015. 

The new locks on the Pacific side of 
the canal will enable ships with more 
than double the container capacity of the 
current Panamax-sized ships to transit 
one set of locks, instead of the two exist-
ing locks, from the sea level of the Pacific 
Ocean up to the level of Lake Gatun and 
then through another set of new locks 
down to the level of the Caribbean Sea.

Ioannis 
Anastasopoulos

Dominic Assimaki
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Seattle Breaks Ground on 
S.R. 99 Tunnel 

FHA Victor Mendez recently joined 
Washington Gov. Chris Gregoire in 
breaking ground on the State Rte. 99 
tunnel in downtown Seattle, WA. The 
tunnel will improve safety and relieve 
congestion for hundreds of thousands 
of Seattle-area drivers.

“Building this tunnel will ensure com-
muters continue to travel to and through 
Seattle safely, while putting our friends 
and neighbors to work,” said U.S. Trans-
portation Secretary Ray LaHood. “Presi-
dent Obama called on us to strengthen 
our infrastructure and create a foundation 
for economic growth, and that is what is 
happening today in Seattle.”

The tunnel replaces the Alaskan Way 
Viaduct, a double-decker bridge that 
plays a major role in sustaining Seattle’s 
economy and providing a means of trav-
el through the city. Moving S.R. 99 traf-
fic underground will significantly reduce 
congestion because the tunnel will serve 
as a bypass for people and goods mov-
ing through downtown. In addition, 
since it was designed to withstand a 
major earthquake, it will improve safety 
in the corridor.

The viaduct was built in 1953 
and was severely damaged during the 
Nisqually earthquake in February 2001. 
A state-of-the art control center will be 
installed to respond to emergencies, and 
the tunnel will also be equipped with 
ventilation, fire and lighting systems. 
Wider lanes will ensure enough space for 
all vehicles and long, gentle curves will 
allow for safe sight distances for drivers 
in the tunnels. A tunnel also will allow 
for more open spaces above ground for 
promenades and parks so communities 
can reconnect with the waterfront.

The total cost of the project is estimat-
ed to be more than $2 billion, using ap-
proximately $265 million in federal aid.

United States Society on Dams
2013 Annual Meeting and Conference
February 11-15, 2013
Phoenix, AZ
http://ussdams.org/2013conf.html

This USSD conference theme is “Chang-
ing Times — The Challenges and Risks 
of Managing Aging Infrastructure under 
a New Financial Reality.” The responsi-
bility to create sustainable projects that 
are sensitive to environmental, social, 
financial, geographical and political 
needs of the world’s population is ever 
increasing. At the same time, the aver-
age age of the nation’s existing dam 
infrastructure is rising, and in the next 
five years nearly 60,000 of the more 
than 80,000 dams in our national in-
ventory will have exceeded their design 
life. In addition, many older dams that 
were constructed to protect agricultural 
interests are now protecting people and 
personal property, and many of these 
structures’ classifications have changed 
to high hazard, bringing new costly 
challenges for owners to retrofit or 
modify the existing dams in response to 
the new role of the structure.

A Tuesday morning plenary session 
featuring invited speakers discussing 
timely dams and water resource issues 
will begin the Conference Technical 
Program, followed by oral presentations 
during concurrent technical sessions, 
as well as a poster session on Tuesday 
evening. Three Workshops organized by 
USSD Technical Committees on Moni-
toring and Instrumentation, Construc-
tion Cost Estimating, and Risk Assess-
ment will be held on Thursday, address-
ing timely topics of interest to the dams 
and water resources community. 

GEO-INSTITUTE ANNUAL 
CONGRESS CALENDAR

2013 Geo-Congress  
“Stability and Performance of Slopes and 
Embankments” 
March 3-6, 2013 
Town & Country Resort 
San Diego, CA 
www.asce.org/geocongress

2014 Geo-Congress 
February 23-26, 2014 
Westin Peachtree Plaza Hotel 
Atlanta, GA

To submit information for 
Geo-Strata magazine, send your 

brief news about your recent 
honors, awards, special ap-

pointments, promotions, etc. 
to geo-strata@asce.org. High 

resolution photos must be sent 
as separate files. Refer to pro-

duction guidelines on the Geo-
Institute website at www.asce.
org/geo/  Sales-oriented copy 

should be directed to Dianne 
Vance, Director of Advertising 

at dvance@asce.org.
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