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NSF Earthquake Hazard
Mitigation Program

Newmark NEHRP Report

Loma Prieta

US-Japan Large-Scale Testing Program
Northridge

US-PRC Protocol Annex lll

US-Taiwan
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Design For Safety
New Structural Systems

Use of safety Factor—Over design
---Masonry & reinforced Masonry
---R/C

---Steel Framed
---Hybrid/Composite

Cooperative Research US-Japan over 90’s




Design with Response
Control

= Based Isolation
= Passive Control Systems

= Active/Semi-Active Control
Systems

= Future: Smart Structures

Base Isolation




Passive Control

Active Control




Yokohama LLandmark Tower
(1993)

Diameter: 20 cm
Stroke: 16 cm
Power: < 50 watts, 22 volts




Deterioration Science

Material & System Failures (Theories
& Models Needed) Due to:

» Overload (fracture, cracking, etc)
* Over use (Fatigue)

* Over exposed (corrosion)

« Aging

US EQ Engr
Accomplishments




Major Research Milestones

--Ground Motions, Dynamic response & Control ,
New Structural Systems, Sophisticated Analytical
Tools

--Deterioration Science, Assessment Technologies,
Renewal Engineering, Institutional Effectiveness

--Lead to Intelligent Infrastructure Engineering

--Current Global Research Trend

ransformation of US Earthquake
Engineering Research




Transformation of
Earthquake Engr Research

 Single investigator research: disciplinary:
“70s-"80s
Coordinated research: 1980--
Cross-disciplinary research: early ‘90s
(engineers and social scientists, etc)
Center-based research: ’90s--

Center-to-Center research 2000—
(ANCER)

Transformation of
Earthquake Engr Research

model,analysis, &

design (single performance criterion and safety
factor)

: engineering plus
preparedness and recovery, etc.

(added social
values: innovations for job and wealth
creation)

( blasts & attacks) leading
to multiple hazards mitigation approaches




EQ Engr Research
Outlook

Push & Pull Between
SKE&T

Engineering Technology




Future Trends

« MULTIPLE HAZARD SOL’NS

« TECHNOLOGY INNOVATIONS
--information technology
--new materials & new systems
--wide use of sensors, actuactors, etc
-- autoadaptive media

* TRADITIONAL &
NONTRADITIONAL APPROACHES

Wireless
Technology

Information
Technology







- Bridge deck
Moaonitoring Center
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Circulator

Sweeping Laser
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$20
million

jue UnivBfsity School of Civil Engincering

Intellectually Challenging

Research Areas

Re-deployment of strong-motion networks
with new wireless micro sensors

New sensor & actuator technology &
integration with structural systems for EQ

safety & health monitoring
Theories & modeling of structural damage

High-tech warning, control and minimization
of disastrous damages (tsunami, landslide,
fire, etc.)

Theories and models on site effects

Theories and models for nonlinear dynamic
response




Noticeable Events

2000 Millenniun Conference in Beijing

International Conferences on
Earthquake Engineering (Beijing,
Harbin, Nanjing, and Taipei 2006)

The 2008 World conference in
Earthquake Engineering, Beijing
Asian-Pacific Network of Centers of

Earthquake Engineering Research
(ANCER)

National Science Foundation: www.nsf.gov
Civil & Mechanical Systems: http://www.eng.nsf.gov/cms/
Grant Proposal Guide:

http://www.nsf.gov/pubsys/ods/getpub.cfm?nsf0423
FY2004 Guide to Programs:
http://www.nsf.gov/pubsys/ods/getpub.cfm?nsf(04009
Sensors and Sensor Networks (FY2004 version):
http://www.nsf.gov/pubsys/ods/getpub.cfm?ods_key=nsf04522
Mathematical Sciences: Innovations at the Interface with the
Sciences and Engineering (FY2004 version):
http://www.nsf.gov/pubsys/ods/getpub.cfm?ods_key=nsf(04538
Program Officers (Dynamic Systems, Modeling, Sensing and
Control)

— Dr. Shih-Chi Liu sliu@nsf.gov 703-292-7017




Thank You!




