


Source: USGS http://earthquake.usgs.gov/
eqcenter/top10.php 

Earthquake Date Magnitude Number of Deaths 

Chile (& tsunami) May 22, 1960 9.5 4,000 to 5,000 

Alaska (& tsunami) Mar. 28, 1964 9.2 125 

Sumatra (& tsunami) Dec. 26, 2004 9 283,106 

Tohoku, Japan (& tsunami) Mar. 11, 2011 9 15,000+ 

Michoacan, Mexico Sept. 19, 1985 8 9,500 

(estimates as high as 30,000) 

San Francisco Apr. 18, 1906 7.8 3,000 

Sichuan, China May 12, 2008 7.9 69,180 

Taiwan Sept. 20, 1999 7.7 2,297 

Pakistan Oct. 8, 2005 7.6 80,361 

Tangshen, China Jul. 27, 1976 7.5 255,000 

(estimates as high as 
655,000) 

Haiti Jan. 12, 2010 7 222,570 

Loma Prieta Oct. 18, 1989 6.9 63 

Kobe, Japan Jan. 16, 1995 6.9 5,502 

Northridge Jan. 17, 1994 6.7 60 



Source: Worldwide Natural Disasters: Effects 
and Trends, Munich Reinsurance 2005 

1995 
Kobe: $100 billion 

1999 
Izmit: $13 billion 
Taiwan: $12 billion 
Typhoon Bart 
Hurricane Floyd 
Swiss floods 

For comparison: 
2005 
Hurricane Katrina 
$100 billion 



NEES’s mission is to accelerate 
improvements in seismic design and 

performance by serving as an indispensible 
collaboratory for discovery and learning. 

Tsunami damage - 2010 Chile Earthquake 
(source ACT Alliance) 



}  14 geographically distributed equipment sites  
◦  $82 million construction 
◦  $20 million annual operations 

}  A laboratory without walls 
◦  Perform research from anywhere 
◦  Teleobservation 
◦  Teleoperation 

}  Meant to revolutionize the  
way engineers do research 

}  Decade long initial operation  
plan, 2004-2014+  
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Data Viewing Numerical Simulation 

Data Repository 

Teleobservation 
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With thousands of users at any point in time, the distribution of users shows the global reach of the 
network and its cyberinfrastructure in the war to mitigate earthquake and tsunami risk! 

NEEScomm 
•  Data Repository 
•  Computational 
   Simulation 
•  Community 
   Support 

NEES Sites 

Cornell University 

University of 
Minnesota 

Rensselaer 
Polytechnic 

Institute 

University of Texas, 
Austin 

University of 
Nevada, Reno 

University of 
California, San 

Diego 

University of California, 
Los Angeles 

University of 
California, Santa 

Barbara 

University of 
California, Davis 

University of 
California, Berkeley 

Oregon State 
University 

University of  
Illinois at  

Urbana - Champaign 

Lehigh University University  
at Buffalo 



University of California 
San Diego 

University of Buffalo 

University of Nevada 
Reno 

Shake Tables 
Note: Berkeley has a shake table but it 
isn’t NEES funded 



70-ft-tall 23,400-lb 
wind turbine 1/20 scale container crane 

Full scale  
straw bale house 

110-ft-long, 200-ton, 4-
span bridge 



Lehigh University 

Cornell University 
 

University of Buffalo 

University of Minnesota 
 

University of Illinois- Urbana 
 

University of California 
Berkeley 
 

Large Scale Testing Facilities 
Note: Buffalo is like doublemint gum, you 
get two labs in one 



Nonductile concrete columns 

Steel concentrically 
braced frame 

Nonstructural systems 

Pipeline crossing fault 



University of California 
Davis 

Geotechnical 
Centrifuges 
     

Rensselaer Polytechnic 
Institute 

 



Bio-grout Liquefaction 
Remediation 

Scaled models of buildings 

Pile testing at Buffalo, 
RPI, E-Defense 



Field/Mobile Earthquake 
Engineering Labs 

University of California 
Santa Barbara 

University of California 
Los Angeles 

University of Texas 
Austin 



Testing Retrofit of LAX 
Theme Building 

Monitoring Carquinez Bridge 

Soil-foundation-
structure-interaction 

¼ scale bridge 
bent 



Tsunami Wave Basin 

Oregon State University 
 



Performance-based tsunami design (large wave flume) 

Model of Keystone Harbor 

Impact on cylindrical objects (video) 



7 story wood frame condominium 

Multistory steel frame with energy dissipation 

Source: John Van de Lindt 

Source: Helmut Krawinkler 



International Collaboration: NCREE 

Specimen MCFS 

Specimen MUF 

Specimen HCFS 

Specimen MUFS 

Shear and  
axial failure 

Flexural  
hinging 

Joint shear  
damage 

Failure Modes 

Nonductile concrete frame 

Source: Ken Elwood 



Research	
  Results	
  
•  Half-­‐scale	
  model	
  3-­‐story	
  parking	
  garage	
  

tested	
  on	
  outdoor	
  table	
  at	
  UC	
  San	
  Diego;	
  
model	
  weight	
  ≈1,000	
  K	
  
	
  

•  Results	
  give	
  insight	
  into	
  complex	
  
interacGon	
  between	
  ‘jointed’	
  diaphragms	
  
and	
  primary	
  lateral	
  load	
  resisGng	
  
elements	
  

 

U.	
  Arizona,	
  Lehigh	
  U.,	
  NEES@UCSD:	
  NSF,	
  PCI	
  and	
  Pankow	
  FoundaGon	
  

Highlights	
  available	
  at	
  nees.org	
  
21 



NEES-­‐Community	
  PublicaGons	
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CumulaGve	
  No.	
  of	
  Project	
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Project	
  Directories	
   Project	
  Files	
  

Data	
  Source:	
  NEES	
  Database	
  
Includes	
  data	
  up	
  to	
  Aug	
  2,	
  2011	
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Value	
  of	
  the	
  Network	
  

Community	
  

NEES	
  Laboratories	
  

NEES	
  Cyberinfrastructure	
  

Integrate-­‐Leverage-­‐	
  
-­‐Broaden	
  ParPcipaPon	
  

24 



}  Funded by National Science Foundation 
◦  Goal “develop a diverse, internationally 

competitive, and globally-engaged science and 
engineering workforce”  
◦  Areas: science, technology, engineering & 

mathematics 
◦  Engage undergraduates in meaningful research 

}  29 NEESreu students participating this year 



ISSUE:	
  Tracking	
  EOT	
  Impact	
  
…Students	
  benefiGng	
  from	
  NEES	
  

Workforce	
  Development	
  and	
  
Research	
  

PhD 
34% 

MS 
25% 

BS 
40% 

Int'l 
1% 

NEES	
  parPcipaPon	
  (completed	
  degree)	
  

industry 
29% 

academia 
71% 

Where	
  are	
  they	
  now?	
  PhD	
  

workforce 
45% academia 

55% 

Where	
  are	
  they	
  now?	
  MS	
  

550+	
  students	
  

Assessment	
  	
  



Field/Mobile Labs 
The homes of Mighty Mouse, 
Thumper and T-rex 

University of California 
Santa Barbara 

University of California 
Los Angeles 

University of Texas 
Austin 


