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NEHRP Activities Supported by NSF

e Directorate for Geosciences

— Incorporated Research Institutions for Seismology (IRIS)

— Southern California Earthquake Center (SCEC)
— Fundamental Research on Earthquakes
— EarthScope (Related non-NEHRP activity)

e Directorate for Engineering

— George E. Brown, Jr. Network for Earthquake Engineering

Simulation (NEES) Operations and Research
— Unsolicited Proposal Research Programs
 Hazard Mitigation and Structural Engineering
» Geotechnical Engineering

* Infrastructure Management and Extreme Events

— Post-earthquake reconnaissance

— National Hazards Center
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NEHRP (NSF) Success Stories Seismic Waves
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How the National Farthquake Hazanis Beduction Program |s dvancing Farthquake Safety

http://www.nehrp.gov/plans/index.htm#success

Drilling Toeward a New Level of Preparedness

'he Great Southern California ShakeOut

rills and response exsrcises are vical components

of earthquake preparedness. Drills teach behas

ier that helps people protest themselves once the
d

ground starts shaking, and in response exercises, (r
‘personinal practice what to do whex the shaking stops.

Preparedness can be heightensd when it is understood chat
preparation is the responsibilicy not just of trained re-
spanders but of everyone in sarchquake-prone regions, and
that it invelves not only learning what o do when earth-
quakes serike, but also deing things before they strike
mitigate their effects on people and property. Depending
on how they are designed and execared. drlls and exer—
cises can help cultivate such understandin

Grounded in Science

The Great Southern Califormia ShakeOut was an unprece-
dented combination of events held in and around che week
of November 12-15, 2005, in Los Angeles and other com-
‘munities across the eight connties of southern California
The objective was o conduet drills, exercises, and associ

ated events in a coordinated, innovative, and science-based
‘manzer so that callectively, they world begin to Tansform
the public’s understanding of preparsdness.

Organizers utilized cutting-sdge expertise from the physi-
cal and social seiences in designing the “ShakeOut.” First,
2 multdisciplinary ream of more than 300 expercs drawn
fom government, academia. and industry developed
ShakeOut Earthquake Scenario, the most comprehensive
earthquake scenario ever created. Issued in May 2005, the
alkeOnt scenario revealed how a very large, but plausi-
earthquake would impact southern California, describ-
ing in deail what would happen i the south =

group of events dut reflected the scientists' recom-
‘mended principles for motivaung behavioral change.

Innovative Pieces of a Motivational Puzzle
The ShakeOut events, which provided a Framework for
applying these principles, inclnded a southern Californiz-
wide earchquaks drill, state and local response and racov-
ery exercises, an international earthguake confersnce, 3
public preparedness rally, and several novel follow-on
activities. The Earthquale Counay Allince organized
these events using managerial and technical support pro-
vided by the US. Geological Survey (USGS), which had
eartier Iad development of the ShiheOut seenzric, and
the Southern California Earthquake Center, a joint Na-
tional Seience Foundation-USGS multi-instirution col-
laboration. The Alliance came together s a southern
Califormia-wide, public-privats parenership of individuals
and org; government, the business

‘miles of the San Andreas Fault were to rupture at 10 am.

efects described made the scenario 2 rich and comps!
resource for preparedness planning.*

Social scentists evaluated how this ixformation could be
used to help shake people out of an all-too-commen art-
tude toward preparedness characterized by “it wor't hap-
pen to me” passivicy. ShakmOut organizers then planned a

communicy, disaster Tesponders, acadersics, and media
representatives The  parmership  launched

: £, an online clearinghouse of ShakeOut
information for arganizers, participants, the news madia,
and the public

‘The signature event of the ShakeOut was the earthquake
drill, held as the scenario earchquake “struck” southern
Califormia ar 10 2m. on November 13, With more tan 5
‘million partieipants, the drill lived up to its billing as the

Cores to Life ™ the Juns 200 ixzus of Seamil¥ines
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How the Rational Farthauake Hazanis Beduction Frogram Is Advancims Farthyuake Sajety

Safely Spreading the Benefits of Precast Construction
The Diaphragm Seismic Design Methodology Project
Integrated and Comprehensive

The DSDM project,
will be com

For morainformation, v swnehvp.qov or send an emsil t info@nshp go
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Can Wood Buildings Safely Grow Taller in Seismic Regions?

The NEESWood Project Provides a Definitive Answer
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NEHRP Activities Supported by NSF

Directorate for Geosciences
— Fundamental Research on Earthquakes

— Incorporated Research Institutions for
Seismology

— Southern California Earthquake Center
— EarthScope (Related non-NEHRP activity)
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Fundamental Research on Earthquakes

GEO/EAR Programs fund fundamental

earthquake-related science through
general program solicitations

Areas of Current Research

Geophysics, Tectonics, Continental
Dynamics, Instrumentation and Facilities

Satellite radar information on surface
deformation

Relationship of tremor, slow slip and other
low frequency phenomena to large
earthquakes

Fault zone modeling to understand o ) ) _
Satellite radar images are used to infer

earthquake dyr_1am|cs . slippage on the Southern San Andreas
Study of material properties in fault zones  Fault system. (Falko, UCSD)

Fundamental research is conducted and
facilitated by centers such as SCEC,
IRIS, UNAVCO, CIG and others
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NEHRP Activities Supported by NSF

Directorate for Engineering

— George E. Brown, Jr. Network for Earthquake
Engineering Simulation (NEES) Operations and
Research

— Fundamental Research Programs (unsolicited)
e Hazard Mitigation and Structural Engineering
e Geotechnical Engineering
 Infrastructure Management and Extreme Events

— Post-earthquake reconnaissance
— National Hazards Research Center
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NEES Program

National Science Foundation
Directorate for Engineering
Division of Civil, Mechanical and Manufacturing
Innovation

Program
Partnerships

NEES Operations NEES Research
(NEES Ops) (NEESR)

Operations Award Research Awards

Purdue University (Annual Solicitation)
Core Research

I Simulation Development
Payload

Project
Partnerships

- 14 Experimental Facilities
Facility
Partnerships Cyberinfrastructure
Education, Outreach, & Training
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NEES for the Engineering Community
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Oregon State University

| =
University of Nevada, Reno

University at Buffalo

M o

NEES
Headquarters at
Purdue University

NEEShub Cyberinfrastructur
 Data repository
» Telepresence L
 Simulation tools
S\ * Hybrid simulation
Unifversity of califarnia; Collaborative tools
BersEx Cybersecurity

University of California,
Santa Barbara
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ki — University of Illinois at Urbana-Champaign
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University of California,
San Diego D-’

University of Texas at Austin

University of California,
Los Angeles
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Post-Earthquake Reconnaissance Support

« Earthquake Engineering Research Institute (EERI)
Learning from Earthquakes Program (CMMI-0758529)
http://www.eerl.org/site/projects/learning-from-earthquakes

 Geo-Engineering Extreme Events Reconnaissance
(CMMI-0825760, -0825734, -0825507)
http://www.geerassociation.org/

 Natural Hazards Center (CMMI-0734304)
http://www.colorado.edu/hazards/

« NSF RAPID (formerly SGER) awards
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National Science Foundation — Directorate for Engineering
Activities Supported to Study the January 12, 2010 Haiti Earthquake

2010 Date

NSF-supported “RAPID” Research Investigation Teams

Team

Purpose

Jan 26-Feb 3

USGS/EERI/NEES/GEER,
with assistance from U.S.
Military Southern
Command (SOUTHCOM)

= Advance field reconnaissance and four portable seismographs installed

= Report: http://www.eqclearinghouse.org/20100112-haiti/wp-
content/uploads/2010/02/USGS_EERI_HAITI_V1.pdf

Jan 31-Feb 5

GEER

= Geological and geotechnical field observations

= Report:
http://www.geerassociation.org/GEER_Post%20EQ%20Reports/Haiti_2010/Cover_Haiti
10.html

Feb 28-March 6

EERI

= Team of architects, engineers, planners, and social scientists for broader coverage/study
of earthquake effects (e.g., hospitals, schools, port, lifelines)

Varies by project

Individual Investigators
Natural Hazards Center

= Several quick response studies for social scientists to capture perishable research data

March and
beyond

Teams to be supported
through NSF RAPID
awards

NSF 10-024: Engineering/International “Dear Colleague Letter”

In-depth field studies to gather perishable research data
http://www.nsf.gov/pubs/2010/nsf10024/nsf10024.jsp?WT.mc_id=USNSF_33&WT.mc_ev
=click

Summer/Fall in
DC area

Haiti Earthquake RAPID
Awards Workshop
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National Science Foundation - Geosciences and Computer & Information Science &
Engineering Directorates - Activities Supported to Study the January 12, 2010 Haiti Earthquake

NSF-supported RAPID Research and Field Response Investigation Teams

NSF Award Directorate | Project Title, Pl and Institution
Number

1030002 CISE/IIS RAPID: Supporting Family Reunification for the Haiti Earthquake and Future
Emergencies

Pl: Chen Li, University of California-Irvine
Project web site: http://fr.ics.uci.edu/haiti

1028001 GEO/OCE | RAPID: Collaborative Research: Off-shore coseismic effects of the Port au
Prince earthquake, Haiti

Pl: Sean Gulick, University of Texas at Austin

1028045 GEO/OCE | RAPID: Collaborative Research: Off-shore coseismic effects of the Port au
Prince earthquake, Haiti

Pl: Cecilia Gonzalez-McHugh, Columbia University

1024990 GEO/EAR | Geodetic and Geologic Field Response to the January 12, 2010, Magnitude
7.0 Haiti Earthquake

Pl: Eric Calais, Purdue University
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National Science Foundation — Directorate for Geosciences

Activities Supported to Study the January 12, 2010 Haiti Earthquake

RAPID Award to Dr. Eric Calais, Purdue University
= Research team from Purdue University, University of Texas, University of Arkansas, Haitian
Bureau of Mines and Energy
= Mapping and precisely measuring the displacement on the fault
= Re-measuring existing network of 30 GPS benchmarks in Haiti and the Dominican Republic
to determine co-seismic deformation
= |nstalling continuous GPS instruments in key locations to measure post-seismic deformation

OpenTopography Portal (UC San Diego/San Diego Supercomputer Center)
= Joint support from EAR-Instrumentation and Facilities and Office of Cyberinfrastructure
= Hosts EarthScope and other imagery data (www.opentopography.org)
= With NSF concurrence, hosts airborne imagery collected over Haiti by the U.S. National
Geospatial Intelligence Agency

Checking GPS receiver on the roof of Jacmel's police station.  Teaching about earthquakes to students at Mirebalais' high school.
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National Science Foundation — Directorate for Engineering
Activities Supported to Study the February 27, 2010 Chile Earthquake

NSF-supported Research Investigation Teams to Date

2010 Date Team Purpose

March 9 - EERI Learning from | Seismic performance of engineered structures, building

21 Earthquakes components and interior furnishings, hospital and health care
system; tsunami impact on structures; social impacts and recovery
policy; instrumentation of selected structures

http://www.eeri.org/site/images/stories/news/EERI_CHILE_PRESS _
RELEASE_REVISED.pdf

http://www.eqclearinghouse.org/20100227-chile/

Soil and geological investigations
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Recent NSF-Supported Workshops

 Workshop/Collaborative Research: Vision 2020 — An Open Space Technology
Workshop on the Future of Earthquake Engineering

— St. Louis, MO, January 25-26, 2010

— Pls: Shirley Dyke, Purdue University, and Bozidar Stojadinovic, University of
California, Berkeley, CMMI-1004951/0957567

— https://www.nees.org/training/workshop_detail/eqev2020/

« Coordinating Workshops for the NEES/E-Defense Collaborative Research
Program in Earthquake Engineering (Phase 2; 2010 - 2013)

— Annual and topical meetings during 2010-2013
— PI. Stephen Mahin, University of California, Berkeley, CMMI-0958774
— Japan’s E-Defense to consider Payload Projects for NEESR Proposals

— https://www.nees.org/news/detail/japan_edefense to consider_payload proj
ects_for_march_neesr

« Earthquake Source Dynamics and Data-Constrained Numerical Modeling
— Smolenice Castle, Slovakia, June 27-July 1, 2010
— PI. Ralph Archuleta, University of California-Santa Barbara, EAR-0944317
— http://www.nuquake.eu/ESD2010/main.html
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Earthquake Engineering Research Frontiers

« External factors
— Hazard information/earthquake early warning
— New materials (high performance, sustainable)
— High performance computing capabilities
— Advances in multi-scale, multi-physics modeling
— Sensor technologies
— IT/cyber advances
— Others?
 Research frontiers, e.g., Vision 2020 Workshop
— Real-time risk assessment
« Smart sensors; networked sensor systems
« Advanced analysis tools
— New structural systems
— Cost-effective rehabilitation strategies
— Modular construction/deconstructibility
— Advanced numerical simulation
— Full-scale field testing
 Research frontier ideas from the NEHRP ACEHR?
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National Science Foundation
http://www.nsf.gov
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