2012 EERI ANNUAL MEETING & NATIONAL EARTHQUAKE CONFERENCE
12:00–1:45 pm
GRAND TENNESSEE BALLROOM
LUNCHEON: 9th ANNUAL SSA/EERI WILLIAM B. JOYNER
MEMORIAL LECTURE: Building Near Faults: Jonathan Bray,
UC Berkeley

FRIDAY, APRIL 13
Building Resilience
7 am–2 pm
REGISTRATION CONTINUES
7:00–8:00 am
EERI COMMITTEE MEETINGS
6:30–8:00 am
CONTINENTAL BREAKFAST

EAST MEZZANINE

1:45–2:00 pm
GRAND TENNESSEE BALLROOM
UNDERGRADUATE SEISMIC DESIGN COMPETITION
AWARDS CEREMONY

See p. 17

2:00–3:30 pm
PLENARY
CREATING SAFE SCHOOLS
Moderator: Phillip Gould, Washington University
Speakers:
Disaster-Proof Schools: A National Challenge:
Nancy Bailey, Barry Welliver, & Edward Wolf
Oregon Schools ― Accelerating Seismic School Safety:
Yumei Wang, DOGAMI
Providing Safe Schools for our Students ― Washington State
Seismic Safety Committee School Assessment Pilot Project:
Cale Ash, Degenkolb Engineers, & John Schelling, WEMD
Life-Safety Risks to Schools from Earthquake Damage to
Nonstructural Components and Systems: Michael Griffin,
CCS Group
Earthquake Mitigation Grant:
Nicholas Thiele, Bloomfield (Missouri) R-14 School District

GRAND BALLROOM C,D,E,F

8:00–10:00 am
PLENARY
CENTRAL U.S. EARTHQUAKE SCENARIOS & THEIR
IMPLICATIONS FOR MITIGATION, RESPONSE AND
RECOVERY
Moderator: Greg Hempen, URS Corporation
Speakers:
Impacts of New Madrid Seismic Zone Earthquakes on the
Central U.S.: TBA
Risk Implications of Alternative Views of the New Madrid
Seismic Hazard: Patricia Grossi, RMS
Magnitude 6 Earthquake Scenarios for the New MadridWabash Valley Region: Oliver Boyd, USGS
Resilience Assessed by Comparing Scenarios’ Losses:
Robert Bauer, Illinois Geological Survey
Beyond Impacts: The Use and Benefits of the EERI New
Madrid Earthquake Scenarios: Greg Hempen, URS Corp.
10:00–10:30 am
BREAK

3:30–4:00 pm
PLENARY
CLOSING KEYNOTE ADDRESS
Jack Hayes, National Earthquake Hazard Reduction
Program, National Institute of Standards and Technology

GRAND BALLROOM C,D,E,F

4:00–8:45 pm
FIELD TRIP TO LOCAL EARTHQUAKE-RESISTANT
FACILITIES

10:30 am–12 noon
PLENARY
SEISMIC REHABILITATION & RETROFIT OF STRUCTURES
IN THE CENTRAL U.S. (CUS)
Moderator: James Beavers, JEB Consultants
Speakers:
Policies, Needs, and Drivers of Retrofit in the CUS:
Don Shaw, Missouri Seismic Safety Com.
Retrofit & Preservation of the National Civil Rights Museum,
Memphis: Rich Howe, R. W. Howe & Assoc.
Retrofitting in the CUS — A Federal Perspective:
Mike Mahoney, FEMA

LEARNING FROM THE PAST TO PROTECT THE FUTURE
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Friday, April 13, 2012
8:00 a.m.
PLENARY:

CENTRAL U.S. EARTHQUAKE SCENARIOS & THEIR
IMPLICATIONS FOR MITIGATION, RESPONSE AND RECOVERY
Moderator:

Greg Hempen
URS Corporation
Speakers:

Impacts of New Madrid Seismic Zone Earthquakes
on the Central U.S.:
TBA
Risk Implications of Alternative Views of
the New Madrid Seismic Hazard:
Patricia Grossi
RMS

Magnitude 6 Earthquake Scenarios for the
New Madrid-Wabash Valley Region:
Oliver Boyd
USGS

Resilience Assessed by Comparing Scenarios’ Losses:
Robert Bauer
Illinois Geological Survey

Beyond Impacts: The Use and Benefits of the
EERI New Madrid Earthquake Scenarios:
Greg Hempen
URS Corporation
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Gregg Hempen
Geophysicist
URS Corporation
Gregory L. Hempen, PhD, PE, RG is a Geophysicist for the St. Louis Office of URS Corporation.
He performs blasting, earthquake and geophysical studies for clients. He was the principal editor
and one of the authors of two U.S. Army Corps of Engineers’ Manuals on Geophysics and Blasting.
Greg has written more than 25 technical papers and has been an active participant in administrative and technical committees in several professional societies. Greg has taught graduate and
upper division evening classes as an Adjunct Professor at several universities. He regularly
taught a graduate course in “Seismology and Seismic Design” at Washington University (19892004). He served on the board of Missouri’s Dam and Reservoir Safety Council (1988-1990),
and continues to serve on Missouri Seismic Safety Commission (1994-present) and the Missouri’s Structural Assessment Visual Evaluation Coalition (2009-pressent). Greg contributes to
the U.S. Geological Survey’s multiyear, St. Louis Area Earthquake Hazard Mapping Project. He
is managing the New Madrid Earthquake Scenarios’ development phase with other volunteering
professionals for the New Madrid Chapter of the Earthquake Engineering Research Institute.
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Central US Scenarios & Introductions
Greg Hempen
Geophysicist, URS Corporation
greg.hempen@urs.com
Three important reports that have provided useful insight to resolve varying impacts from Central
US earthquake sources are (1) Evaluating Earthquake Risk in Mid-American Communities
(Olshansky, Wu, and French, 2003), (2) Impact of New Madrid Seismic Zone Earthquakes on
Central USA (Elnashai, et al., 2009) and (3) Risk Implications of Alternative Views of New
Madrid Seismic Hazard (Zoback, Grossi, and Williams, 2011).
The report, Impact of New Madrid Seismic Zone Earthquakes on Central USA, was the
culmination of a study funded by the Federal Emergency Management Agency (FEMA). This
study will be the topic of the second session speaker, yet to be determined. The Risk Management
Solutions, Inc.’ s report, Risk Implications of Alternative Views of New Madrid Seismic Hazard,
will be the topic of the third session speaker, Dr. Patricia Grossi.
The New Madrid Chapter of EERI has been developing the New Madrid Earthquake Scenarios
(NMES). An Executive Committee has overseen the NMES’ development with several
stakeholder workshops, product development and expert input. The NMES has been developed
for six areas in the region, because of the low attenuation (allowing larger impacts at greater
distances relative to the same magnitude Western US earthquake), two differing sources of
earthquakes, and varying site conditions and population distributions of the region. The six areas
are: Jackson Counties, IL, St. Louis Metropolitan Area (in which three counties were assessed:
Madison County, IL, and St. Louis City & County, MO), Vanderburgh County (Evansville), IN,
McCracken County, KY, Scott County, MO, and Shelby County (Memphis), TN. (The US
Geological Survey [USGS] has produced Hazard Mapping Studies for Evansville, IN, and
Memphis, TN. USGS is developing the Hazard Mapping Study for the St. Louis Metropolitan
area.) The NMES was resolved for “likely earthquake impacts” from earthquakes from the New
Madrid Seismic Zone and the Wabash Valley Seismic Zone. Dr. Oliver Boyd will note how the
“probable earthquakes” were developed as the fourth session speaker. .
The NMES evaluated the loss estimation with the software, Hazards US (HAZUS, FEMA, 2009).
The loss estimations were created by the Heartland HAZUS Users’ Group for the NMES. The
HAZUS input of the National Level Exercise 2011 (NLE-11) was used as a direct comparison for
the NMES’ “probable earthquakes.” The scenario event for the NLE-11 was a moment magnitude
Mw 7.7 on the southwest limb of the New Madrid Seismic Zone. Mr. Robert Bauer, the fifth
session speaker, will discuss the NMES’ loss estimations for the six different NMES areas in
direct comparison to the NLE-11. There are some indirect comparisons to other scenarios.
As the final speaker in the session, I will address the potential uses and benefits of the NMES..
The NMES is now available as a web-based report (http://www.eeri.org/projects/earthquakescenarios/new-madrid-earthquake-scenarios/) for easy access of both the general public and
interested professionals. A disaster preparedness and response program is being pursued in the
region as a public-outreach component of the NMES.
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Risk Implications of Alternative Views
of the New Madrid Seismic Hazard
Patricia Grossi
Numerous scientific issues have been raised regarding the level and uncertainty of seismic hazard
in the New Madrid Seismic Zone (NMSZ) and the surrounding region of the Central United
States. However, the scientific community is in broad agreement with the geologic evidence of
repeated large earthquakes in the last several thousand years. Moreover, ongoing seismicity rates
suggest a 28–46% likelihood of a M6.0 or greater earthquake in the broad region around New
Madrid in the next 50 years. This presentation presents the results of a report published by Risk
Management Solutions (RMS) in December 2011, marking the 200th anniversary of the first in a
sequence of earthquakes in the Central U.S. The report analyzed the impact of alternative hazard
representations on the quantification of seismic risk across the New Madrid region. The primary
focus was to evaluate how uncertainties in seismic hazard parameters impact estimated losses,
both probabilistically and through a series of credible scenarios. In addition, the report explored
the ability of the region to recover from a significant earthquake, with particular attention given to
the role of earthquake insurance in funding reconstruction. The results of the work demonstrate
that ground motion attenuation relationships dominate the uncertainty in modeled loss, providing
upper and lower bounds on losses for nearly all alternative hazard representations considered.
At the regional level, both total economic and insured probabilistic losses vary by a factor of four
to five between the two extreme ground motion attenuation models considered in the 2008 USGS
National Seismic Hazard Maps. Reducing earthquake magnitudes or increasing the recurrence
interval in the New Madrid Seismic Zone does lower losses relative to the baseline hazard
representation in the 2008 USGS National Seismic Hazard Maps; however, the differences in
implied risk costs are well within the broad bounds imposed by the alternative ground motion
attenuation relationships. Expected regional economic losses for the “baseline” USGS hazard
(i.e., as based on the 2008 USGS National Seismic Hazard Maps) total $50 billion at the 250-year
return period and $150 billion for the 500-year return period. Memphis and surrounding Shelby
County, directly adjacent to the southern end of the NMSZ, have the highest urban economic loss
cost (defined as the average annual loss normalized per thousand dollars of total exposure value)
in the region at $0.52. This value, however, is only 20–25% of the loss cost for Los Angeles and
San Francisco counties, highlighting the contrast in hazard between the New Madrid region and
California in shorter return periods (e.g., less than 100 to 200 years).

Patricia Grossi
Director of Global Earthquake Modeling
RMS
Patricia Grossi, PE, PhD is the Director of Global Earthquake Modeling for Risk Management
Solutions (RMS), Inc., based in Newark, California. In this role, Patricia is responsible for the
strategic management of the RMS global earthquake modeling suite. Prior to this role, Patricia
was the research director at RMS, managing the RMS research publications, which communicate
the impacts of incorporating new scientific information into catastrophe models and the
implications of disasters on risk management and decision-making. Before joining RMS in 2003,
she was an assistant professor at Southern Methodist University’s Edwin L. Cox School of
Business. Patricia has over 15 years of research experience in catastrophe modeling and risk
management, and is a registered civil engineer in the state of California. A member of EERI since
1998, she holds a BS in civil engineering and a PhD in engineering and risk management from
the University of Pennsylvania, and an MS in structural engineering from Stanford University. In
2005, she co-edited and co-authored the book Catastrophe Modeling: A New Approach to
Managing Risk.

283

Magnitude 6 Earthquake Scenarios for the
New Madrid-Wabash Valley Region
Oliver Boyd
The impacts of 1811–1812-type New Madrid earthquakes in counties of the CUSEC
States have been estimated in the FEMA Catastrophic Planning Scenario (FEMA CPS) (Elnashai
and others, 2009) and the National Level Exercise 2011 (NLE 11), but in this study, we (the New
Madrid Chapter of EERI) analyze the impact of a set of five moment magnitude (Mw) 6.0 and 6.3
earthquakes in our New Madrid Earthquake Scenarios (NMES) in a region that encompasses the
New Madrid seismic zone (NMSZ) and the Wabash Valley seismic zone (WVSZ). We define the
earthquakes in the scenario as “probable earthquakes” and consider them to be more likely than
infrequent major earthquakes (magnitude 7 or greater). The NMES earthquakes of Mw 6 or
greater have a 35–50% chance of occurring anywhere in the study area within the approximate
lifetime of structures (50 years).
A full spectrum of potential earthquake scenarios exists. Earthquakes from tiny unfelt
events to major earthquakes are possible but have varying degrees of likelihood for both the
NMSZ and WVSZ. Microearthquakes (Mw<3) occur almost daily in the study region, while
major NMSZ events (M>7), as happened in 1811–1812, occur many centuries apart. Moderate
but potentially damaging earthquakes (~M>6—“probable earthquakes”) occur about once per
century. The impacts of moderate events are worthy of study and provide a substantial point of
reference for earthquake preparedness.
We define the hazards from our “probable earthquakes” as the “likely earthquake
hazards”, and we deterministically assessed impacts from either a NMSZ or WVSZ earthquake
scenario for specific sites. The choice of scenario was based on which event produced greater
ground motions at the site. For the NMES sites, we selected: Jackson (Carbondale) and Madison
(St Louis Metropolitan Area) Counties, IL; Vanderburgh County (Evansville), IN; St. Louis City
and County and Scott County (Sikeston), MO; and Shelby County (Memphis), TN.
In our scenarios, NMSZ events have a moment magnitude of 6.3 and can occur anywhere
on the three main active faults of the NMSZ. Events in the WBSZ are assigned a moment
magnitude of 6.0 and occur at the point closest to the NMES site anywhere within or adjacent to
the bounds of the WVSZ (Petersen and others, 2008) but not closer than 30 km. Epicenters for
WVSZ events also had to be near recent seismicity, prior historic earthquakes, or geologic
structures that are possibly associated with active faulting. A Mw 6.0 earthquake is slightly larger
than the largest earthquakes recorded in the WVSZ in the last 50 years.
The scenario earthquake considered for Jackson County, IL is located in the WVSZ in the
southeast corner of Franklin County, just north of the Paleozoic Cottage Grove Fault System and
near historic events and the intersection of two trends of seismicity. The epicenter of the scenario
earthquake considered for Vanderburgh County, IN, is 30 km west of Evansville within the
WVSZ. This event is farther from Evansville than the June 18, 2002, Mw 4.6 Southern Indiana
earthquake. For the St. Louis Metropolitan Area, the scenario’s epicenter is at the closest
approach (about 100 km due east of St Louis) of the WVSZ (in Marion County), due west of the
Du Quoin monocline and historic events (at the boundary of Marion and Clinton Counties). The
scenario’s epicenter for Scott County, MO, is the closest approach of the central arm (Reelfoot
fault) of the NMSZ where focal mechanisms show thrust-faulting deformation. The scenario
earthquake for Shelby County, TN, is located at the closest point to the southwestern (SW)
NMSZ fault.
We consider these earthquake scenarios to represent “likely earthquake hazards”.
Earthquakes having this magnitude or greater have a 35–50 percent probability of occurring
anywhere in the entire source region in the next 50 years, and if one occurs, it will likely have
effects similar to those described in this study for one or more communities, not necessarily the
sites that we target for the NMES study. Peak ground accelerations at our sites for these
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scenarios are between 5 and 40 percent g. For the sites in this study specifically, according to the
USGS National Seismic Hazard Maps (Petersen et al., 2008), there is a 10–20% chance that the
level of strong ground motion produced by these scenario earthquakes will be exceeded in the
next 50 years.
The NMES working group is developing several products to communicate the modeling
results and to assist the public and private sectors to better prepare for earthquakes. We are
releasing online documentation of our models and exploring various means for improving
earthquake resilience in the region. For example, in September 2008, the NMES working group
sponsored a symposium entitled “Seismic Sources (Hazards) in the Central U.S.: Is New Madrid
all there is?” at the Association of Environmental & Engineering Geology Annual Meeting in
New Orleans, LA. In June 2009, the NMES working group hosted a Shlemon Specialty
Conference in Memphis, TN entitled "Advancing New Madrid Region Time History
Determination". The NMES working group is also working with local partners to implement
“Map your Neighborhood”. For additional information, please see
http://www.eeri.org/projects/earthquake-scenarios/new-madrid-earthquake-scenarios/.

Oliver Boyd
Seismologist
USGS
Dr. Oliver Boyd is a Seismologist with the U.S. Geological Survey. Starting with the National
Seismic Hazards Mapping Project in Golden, CO in 2004, he is now with the Central and Eastern
U.S. Seismic Hazards Project in Memphis, TN. He is an Adjunct Professor at the Center for
Earthquake Research and Information at the University of Memphis. Oliver studies many aspects
of earthquake hazards including time-dependent earthquake probabilities, declustering of
foreshocks and aftershocks, and ground motion relationships. He has also helped to update the
New Madrid source and ground motion models for the 2008 update of the National Seismic
Hazard Maps. Other recent projects include a time-dependent seismic hazard map of Alaska and a
seismic hazard analysis of Afghanistan, the latter being done in conjunction with other U.S.
Agency for International Development’s reconstruction efforts in Afghanistan. Prior to joining
the Survey, Oliver obtained his Ph.D. in Geophysics from the University of Colorado at Boulder
where he performed laboratory experiments on seismic wave attenuation and produced and
interpreted tomographic images of seismic wave attenuation and velocity beneath the western
United States. To learn more about Oliver’s background and current work, please visit
http://www.ceri.memphis.edu/people/olboyd/.
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Resilience Assessed by Comparing Scenarios’ Losses
Robert A. Bauer
The Earthquake Engineering Research Institute (EERI) New Madrid Earthquake
Scenarios (NMES) has been developed by the New Madrid Chapter of EERI to provide a variety
of products for varied user groups based on other possible strong earthquakes in comparison to
previous loss estimations in the area. Three important previous studies are: Evaluating
Earthquake Risk in Mid-American Communities (Olshansky, Wu, and French, 2003), Impact of
New Madrid Seismic Zone Earthquakes on Central USA (Elnashai, et al., 2009) and Risk
Implications of Alternative Views of New Madrid Seismic Hazard (Zoback, Grossi, and
Williams, 2011). The work of Olshansky, Wu, and French (2003) compared loss estimates for
Carbondale, IL and Sikeston, MO for five earthquake magnitudes at varying distances. The
report by Elnashai, et al. (2009) provided new estimation parameters to the evaluation of
catastrophic New Madrid magnitude 7.7 earthquakes for eight states. A similar scenario to the
Elnashai, et al. (2009) work was used internally by the Federal Emergency Management Agency
(FEMA) to model some of the losses for the National Level Exercise 2011 (NLE-11). The source
for the NLE-11 loss estimations was a moment magnitude (MW) 7.7 on the southwest limb of the
New Madrid Seismic Zone (NMSZ).
The NMES used Hazards U.S. (HAZUS, FEMA, 2009) to produce loss estimates in six
Central U.S. regions for possible earthquakes of either MW 6.3 or 6.0 with locations based on
paleoliquefaction studies and historic seismic activity. The impacts of the strong earthquakes of
the EERI New Madrid Earthquake Scenarios (NMES) will be compared to previous studies for
the six regions of Jackson & Madison Counties, IL, Vanderburgh County (Evansville), IN,
McCracken County, KY, St. Louis City & County and Scott County, MO, and Shelby County
(Memphis), TN. For some of these regions, the analysis will show the influence of strong
earthquakes that are located closer than distant possible major events. The products of the loss
estimations should be beneficial to the general public, emergency managers, and businesses.

Robert A. Bauer
Engineering Geologist
Illinois State Geological Survey
Bob Bauer is an engineering geologist with the Illinois State Geological Survey. He works with
the 8 state geological surveys surrounding the New Madrid Seismic Zone to produce maps
showing how much soils will be modified by earthquake ground motions. These have been used
in computer programs to estimate earthquake losses such as the 8 state FEMA New Madrid
Catastrophic Panning Initiative in which he was a member of the scenario committee. He has
also been involved with loss estimates from other catastrophic scenarios for the Illinois
Emergency Management Agency.
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Beyond Impacts: The Use and Benefits of
the EERI New Madrid Earthquake Scenarios
Greg Hempen, PhD, PE, RG
Geophysicist, URS Corporation
greg.hempen@urs.com
The New Madrid Earthquake Scenarios (NMES) has been developed and redefined by its
authors and collaborators over several years. This reporting is the completion of the NMES’
development phase. The intent of the NMES is to provide a web-based resource
(http://www.eeri.org/projects/earthquake-scenarios/new-madrid-earthquake-scenarios/) of
information on earthquake hazards to a broad base of customers. The customers of the NMES are
envisioned as the general public, property owners and business managers, designers of new
structures or structural remedial measures, economic organizations (including financial and
insurance industries and risk portfolio managers), civic planners, emergency managers and
governmental leaders at all levels. The purpose of providing a web-based report is to allow the
customers to readily acquire their desired data and to provide links to important websites of
related or ancillary information. The NMES is based on judgment of facts with varied
confidence. The NMES may be used as an initial assessment (or procedures to follow at other
regional sites that were not studied) in planning for potential earthquake impacts. None of the
report is a conclusive or definitive assessment of the six regional locations.
The NMES compared loss estimates of “likely earthquake” impacts to the loss estimates
of a single, catastrophic event’s (National Level Exercise 2011’s, NLE-11’s, FEMA, 2011)
impacts. The NMES did not consider some moot issues (i.e., the likelihood of, and hazards from,
aftershocks), because no definitive procedures existed to analyze the loss estimation due to those
issues.
The NMES serve its customers with a variety of hazard products and loss estimates
tailored to the classes of customers. Some products have been developed to inform the general
public or specific groups. Some of these products include the Seismic Symposium for Central
U.S. Earthquake Sources (September 2008), Shlemon Specialty Conference on Central U.S. Time
History Determination (June 2010), Daily MMI Impacts Of The 1811-1812 New Madrid
Earthquake Series (Hempen, Cramer & Moran, 2011), and links to various websites. As a public
outreach program of the NMES, our committee is attempting to spread an all-hazard disaster
preparedness and response program to several Central U.S. states. The Missouri Seismic Safety
Commission has endorsed the Map Your Neighborhood Program (Washington State, 2007) for
improving the preparedness and empowering Missouri residents to respond to potential disasters.
An implementation phase is envisioned to continue the benefits of the NMES and to
recognize other important works to improve preparedness and reduce potential seismic impacts in
the region. The NMES’ website will actively add important direct links or the actual documents
to continue to be an informative site for Central U.S. Seismic Hazards.
References
Hempen, G.L., C. Cramer, N. Moran (2011). Daily MMI Impacts Of The 1811-1812 New
Madrid Earthquake Series, abstract and oral presenatation, Seismological Society of America,
Eastern Section Meeting, Little Rock, AR, October 2011, presentation revised into brief movie.
Federal Emergency Management Agency (2011). Input and output files of the Multi-hazard Loss
Estimation Methodology, Earthquake Model, Hazus®–MH MR5, for the National Level Exercise
2011, personal communication with Douglas Bausch, FEMA.
Washington State, Emergency Management Division (2007). Map Your Neighborhood,
Discussion Guide, http://www.emd.wa.gov/myn/index.shtml, 25 pp.
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Friday, April 13, 2012
10:30 a.m.
PLENARY:

SEISMIC REHABILITATION & RETROFIT OF STRUCTURES IN
THE CENTRAL UNITED STATES
Moderator:

James Beavers
JEB Consultants
Speakers:

Policies, Needs, and Drivers of Retrofit in the CUS:
Don Shaw
Missouri Seismic Safety Committee

Retrofit & Preservation of the National Civil Rights Museum, Memphis:
Rich Howe
R. W. Howe & Associates

Seismic Retrofitting in the Central United States ―
A Federal Perspective:
Mike Mahoney
FEMA
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James E. Beavers
Consultant
JEB Consultants
James E. Beavers, Ph.D., P.E. is the sole proprietor of James E Beavers Consultants (JEBc), a
consulting engineering firm in Knoxville, TN specializing in structural engineering, and natural
and technological hazards. Dr. Beavers has more than 35 years of experience as a university
professor, private consultant, corporate manager, author, and editor. He was founder and coeditor of Natural Hazards Review, a journal of the American Society of Civil Engineers (ASCE).
In addition, he has served on more than 80 national committees, authored or coauthored more
than 200 papers, and participated in professional exchange programs with Russia, China, India,
and Australia. In 2007, he received the Duke Lifeline Earthquake Engineering Award from
ASCE. In 1990 he was appointed Corporate Fellow at Martin Marietta Energy Systems for
outstanding service and contributions to the national and international scientific and engineering
community and for exemplary leadership. In 1993 he was awarded the Professional Engineering
Degree of Civil Engineering by the Missouri University of Science and Technology. Dr. Beavers
also has a B.S. degree in Civil Engineering from Missouri University of Science and Technology
and M.S. and Ph.D. degrees in Civil Engineering from Vanderbilt University.
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Retrofit and Preservation of the
National Civil Rights Museum – Memphis
Richard W. Howe
Presentation will address one of the few seismic retrofits of an existing URM in Memphis (and
the Central U.S.) and address the special conditions and challenges presented by this most
unusual property. The project featured URM seismic retrofit ahead of its time (constructed in
2001) notably spearheaded by Museum sponsorship of the Hyde Foundation (whose principals
also fostered seismic base isolation of AutoZone Corporate Headquarters). Notable project
features included: a National Register historic property; national museum occupancy with
delicate historical context and exhibits; party wall construction with another adjacent owner and
associated liabilities; replacement of primary structural frame for owned portion of property;
highly perforated URM walls; basement mat foundations; limited budget and sensitivities for
sophisticated structural/seismic analysis and design; and consideration and implementation of
creative and advanced technologies – all making this a unique project, especially for a central
U.S. context.

Richard W. Howe
Structural/Seismic Risk Consultant
Memphis, TN
Richard Howe is a consultant and speaker/presenter on seismic codes and standards and seismic
risk management. He has been the structural engineer of record on projects in more than 40 states.
His Memphis-area projects with high seismic design requirements include the following:
• AutoZone Corporate Headquarters (first seismically base-isolated building in Central and
Eastern US)
• AutoZone Park Baseball Stadium
• FedEx Forum NBA Arena (foundations and substructure)
• Regional Biocontainment Laboratory for University of Tennessee/National Institute of
Health
• National Civil Rights Museum (seismic retrofit)
His seismic risk assessment and risk mitigation projects include the following
• New Dallas Cowboys Football Stadium – Arlington, TX
• Memphis International Airport (w/Thornton Tomasetti/Irvine, CA)
• Memphis Light Gas & Water Division (Electric, Water, and Gas Operations) – MultiHazard Risk Assessment for Seismic, Wind, Ice, Flood
• Numerous seismic risk assessments for Memphis area facilities
o FedEx Data Centers/IT Operations (w/EQE)
o St Jude Children’s Research Hospital Campus and Data Center
o International Paper Company Corporate Headquarters
o Hilton Hotels Corporation Data Center
o International Paper Co Data Center
He earned his BS (math and physics), BSCE (structures) and MSCE (structures and foundations)
degrees from Cornell University, the University of Tennessee, and the University of Memphis,
respectively.
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Seismic Retrofitting in the Central United States –
A Federal Perspective
Michael Mahoney
Making improvements to existing buildings to improve their performance in earthquakes, also
known as seismic retrofitting, is often seen as too complicated and therefore expensive to many
building owners. Establishing a federal program to encourage seismic retrofitting has been one of
the objectives of the National Earthquake Hazards Reduction Program (NEHRP), which is the
Federal Government’s coordinated approach to addressing earthquake risks. The premise of the
Program is that while earthquakes may be inevitable, earthquake disasters are not. FEMA is
responsible for implementation of the program at the state and local level. While NEHRP has
devoted much of its resources to addressing the issue of existing buildings and the risk they
present, much still needs to be done. This presentation is based on the premise that a seismic
retrofitting program is not one size fits all; an effective program needs to take into account the
regional seismicity, regional building practices and other characteristics. Specifically for the
Central US, earthquakes can actually be more powerful than those on the west coast, but occur far
more infrequently. It is that lack of frequency that makes it more difficult to raise awareness and
justify seismic retrofitting. A Central US existing buildings program needs to take into account
that lack of frequency by including other strategies, such as encouraging the adoption and
enforcement of suitable building codes for new buildings that will replace older buildings as they
reach the end of their useful lives, the use of incremental seismic retrofitting to target specific
risks, the use of new retrofitting schemes such as the new FEMA P-807 that focuses on just
strengthening the first weak story, and encouraging non-structural mitigation.

Michael Mahoney
Senior Geophysicist
Building Science Branch, FEMA
Michael Mahoney is a Senior Geophysicist with the Federal Emergency Management Agency’s,
Building Science Branch. Since 1991, he has led FEMA’s seismic problem-focused studies,
which investigates a variety of earthquake-related issues to develop design and construction
guidance under the National Earthquake Hazards Reduction Program (NEHRP). This work
currently includes the development of FEMA P-58 Performance-Based Seismic Design
Guidelines, FEMA P-695 Quantification of Building Seismic Performance Factors, and the
FEMA Steel Moment Frame Buildings Project, which addressed their unanticipated performance
in the 1994 Northridge earthquake. Mr. Mahoney is also responsible for FEMA’s earthquakerelated work with the International Codes and serves as FEMA’s headquarters representative to
the National Tsunami Hazard Mitigation Program. From 1984 to 1991, he served as Physical
Scientist for FEMA’s Technical Standards Branch, where he was responsible for the flood
resistant building criteria under the National Flood Insurance Program. Prior to joining FEMA in
1984, he worked as a Loss Prevention Consultant for FM Global. He has a Master’s degree in
physics from Kent State University and a Bachelor of Science degree in physics from Grove City
College.
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Earthquake Spectra Outstanding Paper Award

Kishor Jaiswal and David Wald
“An Empirical Model for Global Earthquake Fatality Estimation”
Volume 26, No. 4 (December 2010), pp. 1017-1037.

The Earthquake Spectra Editorial Board agreed that this work introduces a new
approach for calculating an earthquake fatality rate which is expressed as a
function of macroseismic intensity — a spatially varying parameter and indicator
of direct impact of ground motion on the built environment — hence avoiding
the limitations of previously derived and employed magnitude-based empirical
loss models, which were generally less effective in capturing spatial variability of
exposure and associated losses. The work was judged to be of high scientific
quality and extremely well presented as well as informative for a broader
audience. The Editorial Board believes it likely to have a significant impact,
given that the developed model is already used in both pre- and post-event
earthquake casualty estimations (e.g., PAGER and other systems), in turn used in
risk mitigation campaigns or disaster management efforts, respectively. It
produces a useful and easily implementable tool for estimating the most
important losses from scenario earthquakes.
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2011 Annual Graphics Competition
First Place:
Guillaume Roux-Fouillet
Swiss Agency for Development and Cooperation (SDC)
Center De Competence Reconstruction En Haiti (CCR)
for Haiti Seismic Resilience Calendar, with 15 themes,
essential to improve construction quality, presented on
separate pages

Second Place:
Carlos Sousa Oliveira
with Hugo O'Neill (graphic artist) and
Monica Amaral Ferreira (contributor)
Instituto Superior Tecnico, Lisbon, Portugal,
for graphic used in research project,
“Seismic Risk in Urban Systems”

Third Place:

Brad Fleming
Iowa State University, Ames,
for a video promoting understanding of the
performance of piles in soft clay, a project of the
Network for Earthquake Engineering Simulation
(NEES).

More information on all submissions will be available in the near future at
http://www.eeri.org/about-eeri/honors-awards/eeri-competitions/annual-graphics-competition-winners/
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2012 William B. Joyner Memorial Lecture

BUILDING NEAR FAULTS
Jonathan D. Bray
Designing facilities very near active faults presents unique challenges that require an
interdisciplinary approach. Sound engineering and earth science principles can be employed to
address the hazards associated with surface fault rupture and near-fault ground shaking. Robust
procedures exist for evaluating the consequences of permanent and transient ground movements.
Whereas their use in designing systems to accommodate ground movements due to a variety of
phenomena is widely accepted, their use in areas containing surface traces of active faults is often
questioned, even when the anticipated ground movements are minimal. Active faults cannot
always be avoided, nor should they be avoided when their hazard is far less than other hazards.
We can live with the earth’s faults.

Jonathan Bray
Professor, University of California, Berkeley
Jonathan Bray is a Professor of Geotechnical Engineering at the University of California,
Berkeley. He earned engineering degrees from West Point (B.S.), Stanford University (M.S.), and
U. C. Berkeley (Ph.D.). He has been a registered professional civil engineer since 1985, and he
has served as a consultant on several key engineering projects, peer review panels, and legal
cases. Prof. Bray has authored more than 250 research publications. His expertise includes
surface fault rupture, ground motions, liquefaction, seismic slope stability, and post-earthquake
reconnaissance. He has earned several honors, including the Prakash Research Award, ASCE
Huber Research Prize, Packard Foundation Fellowship, and NSF Presidential Young Investigator
Award.
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Building Resilience

Friday, April 13, 2012
2:00 p.m.
PLENARY:

CREATING SAFE SCHOOLS
Moderator:

Philip Gould
Washington University
Speakers:

Disaster-Proof Schools: A National Challenge:
Nancy Bailey, Writer
Barry Welliver, BHW Engineers
Edward Wolf, Writer
Oregon Schools: Accelerating Seismic School Safety:
Yumei Wang
Oregon DOGAMI

Providing Safe Schools for our Students: Washington State
Seismic Safety Committee School Assessment Pilot Project:
Cale Ash, Degenkolb Engineers
John Schelling, WEMD
Life-Safety Risks to Schools from Earthquake Damage
to Nonstructural Components and Systems:
Michael Griffin
CCS Group

Earthquake Mitigation Grant:
Nicholas Thiele
Bloomfield (Missouri) R-13 School District
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Phillip Gould
Senior Professor
Phillip L. Gould joined Washington University in 1966 after completing his B.S. and M.S at the
University of Illinois, enjoying a short but rewarding career as a structural engineer, and finishing
doctoral studies at Northwestern University. He was the Harold D. Jolley Professor of Civil
Engineering from 1981 until 2010, served as department chair for 20 years and is now a Senior
Professor. He is the founding editor of the journal, Engineering Structures, and continues as
Editor-in-Chief.
Dr. Gould’s research activities have centered on shell analysis with applications to finite element
modeling, biomedical engineering, earthquake engineering, and the structural design of thin-shell
structures. Dr. Gould is the author of numerous papers and several books in the fields of thin shell
analysis; earthquake and wind engineering; introductory elasticity; and finite element analysis. In
the American Society of Civil Engineers, Dr. Gould has served on several national and regional
committees including the Committee on Special Structures and the joint ACI-ASCE Committee
on Thin Shell Design, heading the subcommittee that wrote the recommended practice for the
design and construction of hyperbolic cooling towers that provides the only consensus document
for building these large thin shells in the U.S. He represented ASCE on the committee that
developed the FEMA documents that became ASCE/SEI Standard 41-06 for the rehabilitation of
existing buildings and is currently an Associate Member of the successor ASCE/SEI committee
charged with updating this standard. Among his achievements within the St. Louis Section of
ASCE were the successful leadership of coalitions to support anti-boycott legislation, and later to
promote enforcement of the previously ignored seismic provisions of the BOCA code in the St.
Louis region.
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Disaster-Proof Schools: A National Challenge
Nancy Bailey, Barry Welliver, and Edward Wolf
For millions of American students, disaster preparedness means safety drills like last year’s Great
Central U.S. ShakeOut. On Thursday, April 28, 2011, more than three million people across an
11-state region – including tens of thousands of students in Memphis – dropped, covered, and
held on in a drill that marked the bicentennial of the New Madrid earthquakes. Large numbers
drilled in buildings that have never been strengthened to withstand earthquake shaking. With risks
judged great enough to engage millions in multi-state safety drills, isn’t it time for state legislators
who mandate school attendance to fund and fix schools with deadly defects? We review progress
and obstacles to disaster-proof schools in three U.S. regions: the Mid-South, the Wasatch Front of
Utah, and the Pacific Northwest.

Nancy Bailey
Writer
Nancy Bailey, a former special education teacher and school principal, has worked with Dr. Jim
Dorman, former director of the Center for Earthquake Research and Information, to bring
attention to the seismic safety of schools in the Memphis metro area. Her writing on earthquakesafe schools includes “Earthquakes Threaten Many American Schools,” in the April 2010 edition
of the Phi Delta Kappan, a national magazine for K-12 educators. Bailey holds a Ph.D. in
Educational Leadership from Florida State University.

Barry Welliver
Principal
BHW Engineers L.L.C
Barry Welliver, a licensed structural engineer with offices in California, Utah, and Oregon,
specializes in the rehabilitation of existing buildings. He has served the Structural Engineers
Association of Utah (SEAU) as chair of several committees and as a past president. He served the
Utah Seismic Safety Commission as a delegate from SEAU and as chairman from 2002-2006.
Barry helped author the Federal Emergency Management document Engineering Guideline for
Incremental Seismic Rehabilitation (FEMA P-420, May 2009). He advocates legislation to
perform rapid visual screening of all public schools in Utah.

Edward Wolf
Writer
Edward Wolf is a writer with special interest in seismic resilience, sustainability, and natural
history. He is a contributing author of Worldchanging: A User’s Guide for the Twenty-First
Century (Abrams, 2006 and 2011), and has written on seismic resilience for The Oregonian,
Sustainable Business Oregon, and the Cascadia Green Building Council. He serves on an
advisory committee on Long-Term Facilities Planning for Portland Public Schools. He has a B.A.
in biology from Williams College and an M.F.R. in forest ecosystem management from the
University of Washington.
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OREGON SCHOOLS: ACCELERATING
SEISMIC SCHOOL SAFETY
Yumei Wang
Over 300,000 Oregon students are attending nearly 650 schools that have a high collapse
potential in a major earthquake. A searchable online database with seismic scores, including
collapse potential, of all pre-1994 schools have been available since 2007
(http://www.oregongeology.org/sub/projects/rvs/default.htm and
http://www.ode.state.or.us/go/quakesafeschools/). In 2009, Oregon launched a state-funded
seismic retrofit grant program to help protect students. This innovative program
(http://www.oregon.gov/OMD/OEM/plans_train/SRGP.shtml), which requires applications to
include benefit cost analyses to ensure cost effectiveness, has funded 15 schools to increase life
safety for over 6,000 students and create 150 jobs. Exciting new developments involve a 2012
law to increase seismic transparency and accountability, increased citizen awareness following
the 3.11 Japan disaster, parent advocacy efforts, and engineers volunteering to work with school
districts. Progress and obstacles on mitigating collapse-prone schools and future steps needed are
reviewed.

Yumei Wang
Geohazards Engineer
Oregon Department of Geology and Mineral Industries
YUMEI WANG is a geohazards engineer with the Oregon Department of Geology and Mineral
Industries, where her work focuses on lowering risks from earthquakes, tsunamis, and landslides.
She has taken part in post-earthquake damage assessments in Chile, China, and Japan. Her
current priorities include statewide earthquake risk assessment, the design of North America’s
first tsunami shelter, and efforts to implement innovative policies to manage earthquake risks,
including Oregon’s unique seismic retrofit grant program. Since 2007 she has served on the
National Earthquake Hazard Reduction Program’s Advisory Committee on Earthquake Hazards
Reduction. Wang has an MS in Civil Engineering from the University of California, Berkeley and
a BA in Geological Sciences from the University of California, Santa Barbara.
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Providing Safe Schools for our Students: Washington State
Seismic Safety Committee School Assessment Pilot Project
John D. Schelling & Cale Ash
With its unique geographic and geologic location along the Pacific Rim, the State of Washington
is situated within an area of high seismic hazard. In fact, the Federal Emergency Management
Agency (FEMA) ranks Washington second in the nation for annualized earthquake losses only
behind the State of California (source: FEMA 366). This earthquake hazard was experienced
most recently by the region on February 28, 2001 when the M6.8 Nisqually Earthquake caused
significant damage from the Puget Sound to Walla Walla.
Moreover, Washington State has not been exempt from earthquake damage to school buildings. In
1949, a large earthquake collapsed the gymnasium roof at Puyallup High School. The earth-quake
occurred at 11:58 a.m., and the gym had just been vacated by students for lunch. Fortun-ately, many
school districts, including Puyallup and Seattle, were on spring break at the time or the casualties
might have been greater. At Castle Rock High School, however, falling masonry killed the student
body president as he tried to escape from the building. Another student was killed by falling bricks
at Lowell Grammar School in Tacoma (Seattle Post-Intelligencer, April 14, 1949)
As understanding of the earthquake threat to the Pacific Northwest region continues to evolve, the
need to remain vigilant to the risks that these natural hazards pose, especially to our State’s most
valuable assets, our children, is essential.
A goal that has been on the horizon for several Washington State agencies, including but not limited
to the Emergency Management Division (EMD), Department of Natural Resources (DNR), the
Office of Superintendent of Public Instruction (OSPI), and Washington State’s Seismic Safety
Committee is to systematically evaluate all public school buildings and critical facilities within the
Washington in order to establish the seismic risk for each. While few in-dividual school districts
have completed such assessments, there has been no consistent, compre-hensive statewide
approach. Using a consistent approach will allow for the prioritization of structures in need of
seismic retrofitting across the state and permit a strategic, targeted approach for alleviating the risk
of potentially dangerous structures and better protecting children in schools.
In late 2009, the aforementioned agencies, with funding support from FEMA through the
National Earthquake Hazard Reduction Program (NEHRP), initiated a pilot project to evaluate
school buildings in two school districts, Walla Walla Public Schools and the Aberdeen School
District. Local emergency managers from Grays Harbor County and Walla Walla County
participated in the process and included the school districts in their Hazard Mitigation Plan update
process, thus enabling the districts to become eligible for FEMA grant funding through the PreDisaster Mitigation (PDM) and Hazard Mitigation Grant Program (HMGP).
The building assessment component was conducted using ASCE 31 – Seismic Evaluation of
Existing Buildings, published by the American Society of Civil Engineers. Volunteer structural
engineers from the Structural Engineers Association of Washington (SEAW) conducted Tier 1
structural evaluations for Life Safety performance level. Volunteers from the Washington Association of Building Officials (WABO) conducted Tier 1 evaluations of non-structural elements.
To get a true picture of risk for a particular school site, staff from the Washington Department of
Natural Resources used non-invasive methods that assessed the physical site characteristics by
measuring shear wave velocities for the upper 30m of soil. DNR staff then input the identified
building and soil characteristics in to FEMA’s loss estimation modeling program, Hazards United
States (HAZUS) in order to permit a rank ordering of potential seismic risk. Overall, this new
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comprehensive method provides in-depth information that local decision makers can use.
Performance for each specific school structure was evaluated against a ‘building code’ design
earthquake from the estimated strength of ground shaking using the National Seismic Hazard
Map by the U.S. Geological Survey (Frankel and others, 2002) as well as a deterministic scenario
earthquake based on ground motion modeling U.S. Geological Survey (Frankel and others, 2010)
Upon completion of this pilot project, participating districts were provided with a study report
that details the findings for each school facility as well as provides an ordered list of structures
that have identified deficiencies. Many of the school buildings did not meet the Life Safety
performance objective and most contained non-structural hazards that represent a risk to the
students and other staff.
This methodology developed by this pilot project has the potential for widespread
implementation, whether at the state or district level. The results of the current study are being
used by the school districts to strongly justify applications for FEMA grant funding through the
PDM and HMGP programs to seismically retrofit deficient structures, thus alleviating some of the
local costs that would be incurred.

Cale Ash
Associate Principal
Degenkolb Engineers
Cale Ash, P.E., S.E., is an Associate Principal with Degenkolb Engineers in Seattle. He joined
Degenkolb in 2003 after receiving his BSCE and MSCE degrees from the University of Illinois at
Urbana-Champaign. Cale’s work at Degenkolb has focused on the seismic evaluation and
rehabilitation of existing buildings. Notable projects include seismic rehabilitation design for four
buildings at the Department of Veterans Affairs Seattle campus and a detailed seismic evaluation
of the historic Ahwahnee Hotel in Yosemite National Park. Cale is currently the President of the
Cascadia Region Earthquake Workgroup and past chair of their Education & Outreach
Committee. He is Vice President of the Seattle Chapter of the Structural Engineers Association of
Washington and chair of their Public Information Committee. He has been a member of the
Earthquake Engineering Research Institute since 2005.

John D. Schelling
Earthquake/Tsunami Program Manager
Washington State Emergency Management Division
John D. Schelling is the Earthquake/Tsunami Program Manager for Washington State Emergency
Management Division. He is responsible for managing the seismic and natural hazard safety
efforts in the state through the earthquake, tsunami, and volcano programs. He staffs the
Washington State Seismic Safety Committee, Chairs the State/Local Tsunami Work Group,
which coordinates efforts to improve tsunami preparedness and mitigation efforts in tsunami
hazard zones, and is currently serving as the State Co-Chair of the National Tsunami Hazard
Mitigation Program’s Mitigation & Education Subcommittee. John also represents the National
Emergency Management Association on the USGS Advanced National Seismic System Steering
Committee. In addition to emergency management expertise, John has an extensive background
in state and local government with an emphasis on policy analysis, land use planning, and
implementation of smart growth management strategies. He has served as the Director of
Planning and Community Development for the coastal community of Long Beach, Washington,
Senior Planner for the City of SeaTac, Washington, and Principal Planner for the City of Pinellas
Park, Florida. John received his Bachelor of Science degree from the University of West Florida
and Master’s Degree from the University of South Florida.
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Life-Safety Risks to Schools from Earthquake Damage to
NonStructural Components and Systems
Michael J. Griffin
It is the community expectation that 1) our schools provide safe environments for children and
staff to learn and work, and 2) in time of need would be an available resource for sheltering in
times of community need due to displacement of community residents from damage realized
during extreme wind storms, ice storms - loss of power (no heat) and certainly earthquakes
affecting the Central US and other earthquake prone regions of the country. The International
Building Code (now in its 2009 edition), and the attendant structural design standard ASCE 7-05
“Minimum Design Levels for Buildings and Other Structures” provides the structural criteria for
buildings, as well as the seismic design requirements for nonstructural components, equipment,
and systems. Historically the building structure has received the majority of design attention with
regard to improving seismic safety. This is clearly evident in recent earthquakes where the
earthquake performance of new buildings has been very good. However, continued high damage
losses and life safety risks (deaths and injuries) continue to persist with the spot light shifting to
the broad area of nonstructural components, equipment, systems and contents attached to or
contained within the building structure. Recent earthquakes (New Zealand, Chile, and
Northridge) have demonstrated that significant damage to nonstructural components continues to
occur and much of the damage presents life safety risks to building occupants. Specifically, this
lack of design and construction attention for nonstructural components, particularly outside of
more earthquake aware regions of the country, places a significant risk to children and staff
within our schools even at low and moderate levels of earthquake ground shaking where the
building structure would be undamaged. This session presents a brief look at historical
nonstructural component earthquake performance, life safety impacts on schools (children, staff
and community) and cost-effective mitigation opportunities available to improve the performance
of schools subjected to earthquake shaking.

Michael J. Griffin
Principal
CCS Group, Inc.
Mr. Griffin is a Principal and partner in CCS Group, Inc. in Chesterfield, MO and has over thirty
years of extensive experience in the assessment of natural hazards for structures and nonstructural
components, equipment and systems. He is considered an industry expert and has worked
extensively in the Midwest, west coast and Puerto Rico performing earthquake risk assessments
and subsequent structural strengthening designs to mitigate the risk to buildings and nonstructural
equipment and systems. Industries include commercial, educational, historic, infrastructure,
industrial, religious, healthcare and residential. Mr. Griffin has authored numerous papers
addressing the earthquake risk to nonstructural equipment and systems and has served on several
projects associate with the seismic performance of nonstructural equipment and systems. These
include ATC-58-1 Project Steering Committee “Development of Performance-Based Seismic
Design Guidelines”; ATC-69-1 Project Review Panel “Update of FEMA 74, Reducing the Risks
of Nonstructural Earthquake Damage – A Practical Guide”; and was recently appointed and
currently working on the ATC-71-4 Project Management Committee “Update of Rapid Visual
Screening Guidelines (FEMA 154).” He also has an extensive background in conducting postearthquake and hurricane damage investigations, as well as being a key investigator for the
development of Earthquake Experience Data for the assessment and mitigation of risk to
buildings, nonstructural equipment and systems. He has both a Masters and Bachelor degrees
from the University of California, Irvine, and he is registered as a licensed Professional Engineer
in seven states. He is also member of EERI’s New Madrid Chapter.
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Earthquake Mitigation Grant
Nicholas Thiele
Learn how the Bloomfield Elementary School in Southeast Missouri re-examined
their earthquake preparedness and implemented additional safety measures through an
Earthquake Mitigation Grant sponsored by FEMA and the Missouri SEMA. Activities
included an engineers’ inspection of the school building, awareness training for students
and staff and installation of safety harnesses in computer labs, automatic gas valve shutoff, trophy case stabilization and library shelving upgrades.

Nicholas Thiele
Superintendent,
Bloomfield R-XIV School District, Bloomfield, MO.
RR 2 Box 1605, Marble Hill, Missouri 63764
573-568-4564 (Office) 573-238-6952 (Cell)
njthiele@gmail.com

Nicholas Thiele has been Superintendent of Bloomfield R-XIV Schools since July 2008. He had
previously served as Superintendent in two other school districts in Missouri over the previous 14
years. His educational philosophy is that all students have the ability to learn. The unique
differences among students require a variety of accommodations to the learning environment to
ensure maximum educational benefit. Students need instruction relevant to their unique
personality, background and career goals. An effective educator willingly provides an
atmosphere of safety and trust and allows for individual learning styles. Students must receive
motivation to learn and opportunities for personal expression, creativity and problem-solving.
Community support of student learning needs and tolerance of student differences are essential
for the success of the school.
Dr. Thiele earned an Ed. S. degree in Educational Administration from Southeast Missouri State
University in 1996 and an Ed. D. in Educational Leadership and Administration from Saint Louis
University in 2006.
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CLOSING KEYNOTE ADDRESS

John R. Hayes, Jr. ("Jack")
NEHRP Director,
National Institute of Standards and Technology (NIST)
100 Bureau Drive, MS 8610 Gaithersburg, MD 20899
(301) 975-5640 y jack.hayes@nist.gov
Jack Hayes joined the Building and Fire Research Laboratory in early 2006. He is the Director of
NEHRP. NEHRP is the federal government's program to reduce risks to life and property from
earthquakes. NEHRP consists of four federal agencies: FEMA, NSF, USGS, and NIST. As
director, Hayes provides overall program management, coordination and technical leadership;
strengthens program effectiveness by facilitating implementation of earthquake risk mitigation
measures; and builds and maintains effective partnerships with NEHRP agencies and stakeholders in industry, academia and government. Specific duties include strategic and management
plan development and implementation; program evaluation and performance measurement;
budget review, guidance and coordination; preparation and submission of coordinated annual
program budgets; submission of an annual report to Congress on consolidated program priorities,
budget and results, including an assessment of program effectiveness; information dissemination
on earthquake hazards and loss-reduction measures; and related interagency programs and
policies. Hayes is also responsible for leading the NIST Earthquake Risk Reduction R&D
program, which combines in-house and extramural expertise to address key research and
knowledge transfer issues in the earthquake engineering field.
Hayes joined NIST after serving from 1988 until 2006 as leader of seismic and structural
engineering research at the U.S. Army Engineer Research and Development Center's Construction Engineering Research Laboratory (CERL) in Champaign, IL. At CERL, Hayes was actively
involved in earthquake engineering research for the U.S. Army Corps of Engineers. He also
collaborated with earthquake engineering program managers at NSF, including work within the
Mid-America Earthquake Center, and was directly involved with a number of significant earthquake mitigation projects for FEMA. Hayes participated in developing the seismic provisions for
the American Society of Civil Engineers' ASCE 7-05 standard, and he served as editor and lead
author on the Department of Defense tri-services seismic design manual, UFC 3-310-04, that was
released in 2007.
Prior to his tenure at CERL, Hayes was Research Civil Engineer and Senior Scientist at the
Engineering Research Division of the U.S. Air Force Engineering and Services Laboratory (19841988); Structural Engineer at the U.S. Air Force Armament Division (1982-1984); Assistant
Professor of Civil Engineering at the Virginia Military Institute (1980-1982); Civil Engineer and
NATO Infrastructure Staff Officer at the Headquarters U.S. Air Forces in Europe (1977-1980);
and Civil Engineer Officer at Tinker AFB, OK (1975-1977).
Hayes is a retired Lieutenant Colonel in the U.S. Air Force Reserves and is a registered
Professional Engineer in Virginia.

Education:
Ph.D. Civil Engineering, 1998, University of Illinois at Urbana-Champaign
M.E. Civil Engineering, 1975, University of Virginia (Tau Beta Pi)
B.S. Civil Engineering, 1973, Virginia Military Institute (Distinguished Graduate)
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Field Trip: Tour of Major Facilities in Downtown Memphis
Friday, April 13, 2011
4:00 – 8:45 pm
Experience a tour of major facilities in downtown Memphis that have been designed or retrofitted for
earthquakes, including first hand observation of the site and structural modifications related to the $25
million retrofit of the Memphis Pyramid. Tours will be led by some of the area’s top structural engineers
and architects. All tour sites are located in the downtown area.
Sponsorship from the West Tennessee Seismic Safety Commission and the University of Memphis Center
for Earthquake Research and Information will allow the group to tour the following facilities followed by
a reception at the Downtown University of Memphis Law Department Building. Two presentations
related to seismic retrofit of critical facilities in the Memphis area will be given at the reception followed
by Q and A with field trip presenters.
4:00 - 4:45. AutoZone Headquarters Building, 123 South Front Street. The first base isolated structure
east of the Mississippi. Led by Autozone’s Michael Schoenberg and Rick Howe, structural engineer of
record for this project.
http://www.bizjournals.com/memphis/print-edition/2011/05/13/autozone-hq-holds-title-asmost.html?page=all
5:00 – 6:00. The Memphis Pyramid, One Auction Avenue. Overview of structural and site
modifications to address seismic performance. One of the largest seismic building retrofit projects in the
eastern U.S. Tour leader: Tom Marshall of O.T. Marshall Architects
http://www.commercialappeal.com/news/2011/aug/17/transformation/?print=1
6:15 -7:00. The University of Memphis Law Department Building, One North Front Street.
Discussion of the limited seismic retrofit of a 4 story unreinforced masonry structure that has won awards
from the American Concrete Institute for its innovative use of shotcrete in shear wall applications.
http://www.memphis.edu/law/presskit/Law_School_Press_Kit.pdf
7:00 – 8:30. The University of Memphis Law Department Building, One North Front Street.
Two additional presentations focused on seismic retrofit of critical facilities and structures in the
Memphis area will be given followed by a reception sponsored by the West TN Seismic Safety
Commission. Presentations by: Jay Stressel, Memphis Light Gas and Water: Building a Retrofit Strategy
for Memphis Utilities and Fred Stephenson, TRC and Associates: Retrofit of the Memphis Hernando
Desoto (I-40) Bridge.
The bus will return to the Peabody at 8:45 P.M.
Participation is limited to 45.
THE FIELD TRIP IS FULL.
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