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National Earthquake Hazards Reduction Program
A Statutory Multi-Agency Partnership
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Overview

National program first authorized by U.S. Congress in 1978.

Overall purpose: “...to reduce the risks of life and property from future
earthquakes in the United States...”

NEHRP has been re-authorized on 2 — 5 year cycles following formal
U.S. Congressional hearings. New re-authorization now in process
(HR 3820). Meanwhile, agencies continue their Program activities.

Program has no authority to establish or enforce codes and
regulations, or to conduct post-earthquake response and recovery
operations.
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Major Statutory NEHRP Activities

Conduct interdisciplinary research on earthquakes and earthquake
effects on communities, structures, buildings, homes, and lifelines.
(NSF, USGS, NIST)

Monitor earthquake activity and characterize hazard. (USGS)

Develop earthquake-resistant design and construction practices.
(NIST, FEMA)

Develop and promote adoption of effective model building codes
and practices for earthquake resilience. (FEMA, NIST)

Public education on earthquake risks and mitigation. (All)
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Post-Earthquake
Observations

FEMA, NIST, NSF, USGS

Earthquake Monitoring
and Notification

USGS

Earthquake Hazards Public Information
Assessments and Notification

USGS USGS

4

Implementation:
Built Environment

End Users:

Earth Sciences Research
NSF, USGS

Private Investors,
. . Homeowners, Public
Social Sciences Research Works, Government
Agencies, Builders,
NSF v Architects, Engineers

Seismic Design Maps

Field and Research USGS, FEMA

Experience National Model

Building
Private Sector Entities, Codes, Standards State and Local

Professional Societies Y and Guidelines Building Codes
NEHRP and Enforcement

Recommended Provisions Private Sector State and Local

Basic Engineering Research and Design Guidance E"t't'e.s’ Governments
> Professional

NSF FEMA Societies

a

Problem-Focused
Engineering Research

NIST

Research —

NEHRP Impact on the Built Environment
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2005-2011 NEHRP Agency Budgets

Enacted Agency NEHRP Budgets ($M)

| 205 | 147 | 09 | 531 | 584 [ 1271
-m_-_-_m-m_ 118.7

Requested Agency NEHRP Budgets ($M)

Notes:
1. ARRA funds are not included.
2. Information shown is for internal NEHRP use only. Authorized budgets will not be publicly reported with requested budgets.
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NSF: NEHRP’s Primary Basic Research Arm

Directorate for Geosciences (GEO)
Incorporated Research Institutions for Seismology (IRIS)
Southern California Earthquake Center (SCEC)
Fundamental Research on Earthquakes (Unsolicited Proposals)
EarthScope Facility (Related non-NEHRP activity)

Directorate for Engineering (ENG)

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

Unsolicited Proposal Research Programs
Hazard Mitigation and Structural Engineering
Geotechnical Engineering
Infrastructure Management and Extreme Events
Natural Hazards Center

Post-earthquake reconnaissance (GEO and ENG)
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NEES for the Engineering Community

Oregon State University

Headquarters at
Purdue University

. (NEEScomm)
NEEShub Cyberinfrastructure s

» Data repository
Telepresence
Simulation tools
Hybrid simulation
Collaborative tools
University of California, Cybersecurity

Berkeley

University of California,
Santa Barbara

University of Illinois at Urbana-Champaign

University of California,
San Diego D—

University of Texas at Austin

University of California,
Los Angeles
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Next-Generation Earthquake Resistant Structural Systems:
Performance-Based Seismic Design Philosophy for Mid-Rise Wood frame

Construction
Benchmark two-story New design approach Validate methodology with capstone
town h(?use w.oodf.rame using test results full-scale, six story woodframe
tests using University at (2007-2008) building tests using E-Defense shake
Buffalo NEES dual shake table in Miki, Japan
tables (2006 ) Direct Displacement Design (DDD) Procedure (June and July 2009)

e m lltll
Standmg-ﬁtmng\- .

The 2009 NEESWood
Capstone Test

We bcast' _

E-Defense shake table test

NEES dual
shake table tests

(Graphics: John van de Lindt, PI)
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http://nees.buffalo.edu/graphics/neeswoodupdate4-1.jpg

NIST: ATC “Roadmap” Philosophy

Combined in-house and extramural program has
six primary focus areas, consistent with
“‘Roadmap:” ATc

. a g The missing piece: improving
Technical support for building code development seismic design and construction

practices

Performance-based seismic design development
National design guidelines development

Evaluated technology dissemination

Enhanced design productivity and interoperability
development (future focus)

NIST goal: ~ 50/50 in-house/extramural split

Research mmmmm) Practice
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Recent NIST Publications

NIST GCR 09-917-2 NIST GeR g.917.9
T
= Research Required to ‘
— Design O Support Full Implementation Seismic Design of
RS Steel Specia of Performance-Based : ' Reinforced Concrete
30 BE e 0 ; Py . 13 s | Special Moment Frames;
S s  <or practicing Enginee Seismic Design | AGuide for prace s s:
= r"/iy S A - '~ racticing Engineers
N —‘:(‘l/r/l" \ : ?
-:)N‘: _/JE’N ames 0. Ma - Bk i :ﬁ’:ﬂ
TN
S amERa

National Institute of

Standards and Technology

nchrp

national hazards reduction program



FEMA’s NEHRP Contributions

SCIEnce ¥ FEMA
“for Disaster-Resilient Communities

= Research/ N
"._- i New Knowledge e

¢

T e
g, ‘4"

Reduced Disaster
Losses

4

1
——

Outreach and Implementation
‘o Technology Transfer

4

. . : Mmg;umn
ehrp - PSS \/\/7( rk s
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FEMA’s NEHRP Activities

Guidance Development (new and
existing buildings)

Building Codes and Standards D - T

NEHRP Recommended

Seismic Provisions

Training (current, planned and future
strategy)

Outreach (strategic communication)

State and Local Coordination
(NETAP, EMPG, State Assistance)

Partnerships (consortia, EERI)
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The USGS Role in NEHRP

Provide earthquake monitoring
and naotifications,

Assess seismic hazards, and

Conduct targeted research needed to
reduce the risk from earthquake
hazards nationwide.

nchrp
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USGS provides rapid information on
earthquakes worldwide —

-

D 3

Global Seismographic Network ‘im' ‘
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Information Center
Golden, CO
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ANSS BACKBONE NATIONAL NETWORK

Antarctica
0

Installed Planned

5@ 60 IRIS/USGS Stations

w20 IRIS/IDA Stations (UCSD)

8+ Other/Affiliated GSN Stations
GTSN Stations (AFTAC)
Telemetered stations

USGS Albuquerque Seismological Laboratory
January 27, 2005 (crhiw)

i 3
T station Categories

A USGS Backbone stations operated and maintained by USGS
science for a changing world A GSN - Global Seismographic Network, data contributed to NEIC
A Contributed - Sites installed and maintained by partners: data contributed to NEIC

USArray - ANSS Backbone station, upgraded by the USArray, maintained by USGS
Background: 2 i
Peak ground acceleration having a 2% m of USArray - Contributed by Earthscope, operated and maintained by USGS

in 50 years. For A\ USAray-Proposed - Stations proposed in Earthscope Change Order 16
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USGS seismic hazard assessments:
National, regional, urban

U.S. National Seismic Hazard Maps

CALIFORNIA AREA
EARTHQUAKE PROBABILITIE!

Magnitude  30-Year Probability *
6.7
7.0
7.5
8.0

,,,,,,

Seattle urban

Uniform California Earthquake
hazard map

Rupture Forecast
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USGS & FEMA: Translating USGS national hazard
maps into model building codes

R e e T K1

INTERNATIONAL
Buipine

Cone

NEHRP Recommended
Seismic Provisions

for New Buildings and Other Structures : ! 0 03
FEMA P-750 / 2009 Edition

BSSC Partnership. I (Tl /SCE Partnership

Recommended Provisions, ASCE 7, and International Building Code

based on the USGS national seismic hazard map

nchrp

national hazards reduction program



Putting Down Roots in Earthquake Country

Ehando raices on . -
flerta dotatfemitos Utah Seismic Safety Commission

American Red Cross, Pacific Gas &
Putting Down Roots in Earthquake Country Electric and many more...

Your Handbook for the San Francisco Bay Region

Putting Down Roots in
Earthquake Country

Your Handhook for Earthquakes in Utah

Putting Down
Roots for the
Central ‘US

(coming soon)

CALIFORNIA
EARTHQUAKE prrosreriefeam
AUTHORITY e, ey et ol
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California-wide public preparedness drill

|

October 15, 2009
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FEMA National Level Exercise 2011
Based on New Madrid earthquake

Scenario ShakeMap and PAGER prepared
;;T;:l::Madrid Scenario - First Main Shock (Fil;ite Fault) PAGEI; for SONSO7 emergency response exerCISe

Origin Time: Tue 19 14:00:00 UTC Version 1
Location: N 90.38"W  Depth: 10 km : ere
Estimated Population Ex - 3
N N N N I i R SR
[ mersamss | e | TWI | W | W VD TEkSED for. Newmadhid miad. Scanario
[ Percaiveo suaking | Notfelt] Weak | Light |Moderate] Scenario Date: Tue Jun 19, 2007 14:00:00 GMT M 7.7 N35.53 W90.38 Depth: 10.0km
f - — ] ——

selvile

D= Haleyile!

3

s [ : A £ wnne

Fayetie"

The population exposure estimates are NOT a direct estimate of

earthquake damage. Comparable shaking intensities will result in

significantly lower losses in regions with well built and engineered B 88"
structures than in regions with vulnerable structures. Usi hould consider

PLANNING SCENARIO ONLY - Map Version 1 Procassad Mon May 14, 2007 03:45:52 PM MDT
the preliminary nature of this information when making decisions relating to

Phubllr- safety

is information was al.n[mall cally genersted and has ol reviewsd by 2
http /fearthquake usgs.govipager Event ID: usNewMadridMS1_se ottt e Lol SR
6 | 65-124
31-60 | 60-116

INSTRUMENTAL
INTENSITY
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NEHRP Strategic Plan

A national vision for the future:

A nation that Is earthquake- n hrp
resilient in public safety,

economic strength, and e Hon
national secu r|ty _ e B el e B stk TR o Bhsrpn

Fiscal Years 20092013

October 2008

N lational Institute of =
Standards and Technology s
US. Department of Commerce. ©,

science for a changing world
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National Research Council Study

2003 EERI Report O CamasTropme

EARTHQUAKE LOSSES

T

Developed 20-yr research & outreach plan for earthquake
engineering, with broad discussion of national needs, listing of
broad task/activity areas, & rough estimation of costs for
tasks/activities

Post-2003
Advances have occurred Figure courtesy of EERI
Pace of change may not have matched that envisioned in EERI report
Costs have changed

New NEHRP Strategic Plan is seen by earthquake professionals as addressing broad
national needs

Study Purpose:

Provide an independent technical roadmap to implement strategic goals, objectives,
outcomes, and priorities identified in the NEHRP Strategic Plan, to be used by the
NEHRP agencies as an informational reference document in program planning
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Recent Activities

FEMA completed the 2009 Recommended Provisions for Seismic
Regulations to support the development of revised building codes.

USGS has initiated major instrumentation upgrades to the
Advanced National Seismic System (ANSS), supported with ARRA
funding.

NSF awarded new operations cooperative agreement to Purdue
University for the Network for Earthquake Engineering Simulation
(NEES) (known as NEEScomm).

NIST increased its research efforts in support of performance-
based seismic engineering and proceeded with staff buildup
activities.
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Recent Activities (continued)

Proposed 2011 NIST initiative, Disaster-Resilient Buildings and
Infrastructure, will support post-earthquake reconnaissance and
database management.

FEMA and NIST initiated a formal interagency process to develop
closely coordinated research and knowledge transfer activities.

NIST & NSF made additional research grant awards under ARRA.

NEHRP co-sponsored Chile earthquake structural engineering meeting
with ASCE and PEER (June 2010).
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June 2010
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Once Agam Pushing the Envelope

W Recommended 5

Thank You!

NEHRP Recommended
Seismic Provisions

www.nehrp.gov
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