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•  Seismic	
  Risk	
  
•  Seismic	
  Resilience	
  of	
  
Regions	
  

•  Sustainability	
  and	
  
Resilience	
  

•  Role	
  of	
  NEES	
  in	
  
reducing	
  Seismic	
  Risk	
  



Seismic	
  Risk	
  

•  Seismic	
  Risk:	
  the	
  
poten<al	
  economic,	
  
social	
  and	
  
environmental	
  
consequences	
  of	
  
earthquake	
  events	
  
that	
  may	
  occur	
  in	
  a	
  
specified	
  period	
  of	
  
<me	
  

•  Probability	
  of	
  occurrence:	
  
Building	
  Codes-­‐2%	
  probability	
  
of	
  exceeding	
  in	
  50	
  years	
  
(approximately	
  2500	
  year	
  
return	
  period)	
  

•  Consequences	
  

•  Reduc<on	
  of	
  seismic	
  risk	
  has	
  
been	
  aLempted	
  through	
  
ac<ve	
  programs	
  that	
  improve	
  
emergency	
  response,	
  and	
  
improve	
  basic	
  infrastructure	
  











Natural	
  Disaster	
  Resilience	
  

Miyako	
  City,	
  2011	
  Iwate	
  Prefecture	
  	
  

Capacity	
  to	
  respond	
  to	
  and	
  
recover	
  from	
  natural	
  
disasters	
  
	
  

Economically,	
  socially	
  and	
  	
  
environmentally	
  resilient	
  
regions	
  are	
  composed	
  of	
  
resilient	
  individuals,	
  
organiza8ons	
  and	
  
communi8es	
  	
  



Sustainability	
  &	
  Resilience	
  

•  Sustainable	
  community	
  
development	
  seeks	
  to	
  
enhance	
  community	
  
resilience	
  	
  

•  Resilient	
  Community	
  is	
  
able	
  to	
  absorb	
  and/or	
  
adapt	
  quickly	
  to	
  change	
  
and	
  crisis.	
  
–  Emergency	
  
Preparedness	
  

–  Reduce	
  Vulnerability	
  
–  Inform	
  Future	
  Policy	
  
–  Robust	
  Support	
  Social	
  
Systems	
  



NEES	
  MISSION	
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Miyako	
  City,	
  2011	
  Iwate	
  Prefecture	
  	
   I-­‐10	
  Los	
  Angeles,	
  1994	
  Northridge	
  CA	
  	
  	
  

To	
  accelerate	
  improvements	
  in	
  seismic	
  design	
  	
  and	
  performance	
  of	
  the	
  infrastructure	
  by	
  
suppor[ng	
  efforts	
  to:	
  	
  

(a)  improve	
  PBD	
  Procedures,	
  evalua<on	
  methods	
  &	
  strengthening	
  techniques	
  	
  
(b)  develop	
  the	
  next	
  genera<on	
  of	
  researchers,	
  educators,	
  and	
  engineers	
  

NEES	
  Strategic	
  Plan	
  at	
  nees.org	
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Damage	
  to	
  CSU	
  Parking	
  Structure	
  
Northridge	
  Earthquake	
  1/17/94	
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Inadequate	
  performance	
  of	
  floor	
  diaphragms	
  



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	
  interac<on	
  between	
  
‘jointed’	
  diaphragms	
  and	
  primary	
  lateral	
  load	
  resis<ng	
  
elements	
  

U.	
  Arizona,	
  
Lehigh	
  U.,	
  

	
  NEES@UCSD:	
  	
  
NSF,	
  PCI	
  and	
  
Pankow	
  

Founda<on	
  

Highlights	
  available	
  at	
  nees.org	
  13	
  

Precast	
  Concrete	
  Buildings	
  –	
  Code	
  Changes	
  



NEES	
  Cyberinfrastructure	
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NEES	
   community	
   of	
   sa<sfied	
   users,	
   interconnected	
   and	
  more	
   collabora<ve,	
   con<nues	
   to	
   grow	
   today	
  
with	
   	
  5700	
  registered	
  users,	
  and	
  tens	
  of	
   thousands	
  of	
  users	
   from	
  almost	
  to	
  200	
  countries	
   in	
  America,	
  
Europe	
  and	
  Asia	
  	
  

NEEScomm	
  
• 	
  Data	
  Repository	
  
• 	
  Computa<onal	
  
	
  	
  	
  Simula<on	
  
• 	
  Community	
  
	
  	
  	
  Support	
  

NEES	
  Sites	
  

Cornell	
  University	
  

University	
  of	
  
Minnesota	
  

University	
  of	
  Texas	
  
at	
  Aus:n	
  

Rensselaer	
  Polytechnic	
  
Ins:tute	
  

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	
  



Emphasis	
  on	
  Data	
  Management	
  
•  Stable	
  data	
  management	
  technology	
  that	
  meets	
  the	
  
needs	
  of	
  earthquake	
  engineers	
  
	
  -­‐	
  Infrastructure	
  for	
  data	
  inges<on,	
  re-­‐use,	
  and	
  preserva<on	
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jpg	
  txt	
  

Data	
  Model	
  

Data	
  Ingest	
  

Data	
  Visualiza[on	
  

Data	
  Presenta[on	
  



Resource-­‐	
  
Databases	
  
Library	
  contains	
  the	
  following	
  
databases:	
  
•  The	
  American	
  Concrete	
  Ins<tute	
  (ACI)	
  

Publica<ons	
  Database	
  
•  ACI	
  369	
  Circular	
  Column	
  Database	
  
•  ACI	
  369	
  Rectangular	
  Column	
  Database	
  
•  ACI	
  445	
  Punching	
  Shear	
  Collected	
  

Databank	
  

•  Database	
  for	
  Structural	
  Control	
  and	
  
Monitoring	
  Benchmark	
  Problems	
  

•  Performance	
  Database	
  for	
  Reinforced	
  
Concrete	
  Columns	
  with	
  Spiral	
  
Reinforcement	
  

•  Permanently	
  Instrumented	
  Field	
  Sites	
  
Database,	
  UCSB	
  

•  SAC	
  Steel	
  Project	
  Database	
  
•  Shear	
  Wall	
  Database	
  
•  The	
  Hai<	
  Earthquake	
  Database	
  
•  The	
  Journal	
  of	
  Earthquake	
  Engineering	
  

(JEE)	
  Database	
  
•  The	
  Shear	
  Wave	
  Velocity	
  Profiles	
  	
  

	
  



The	
  Hai[	
  Earthquake	
  
Database	
  	
  
On	
  January	
  12,	
  2010	
  an	
  earthquake	
  
ravaged	
  Hai<	
  (USGS,	
  2010).	
  In	
  the	
  
amermath	
  of	
  the	
  earthquake,	
  a	
  team	
  
of	
  professors	
  and	
  students	
  from	
  
Purdue	
  University,	
  the	
  University	
  of	
  
Washington,	
  and	
  the	
  University	
  of	
  
Kansas	
  went	
  to	
  Hai<.	
  The	
  goal	
  of	
  the	
  
team	
  was	
  to	
  evaluate	
  the	
  Priority	
  
Index	
  proposed	
  by	
  Hassan	
  and	
  Sözen	
  
(1997).	
  	
  
	
  
The	
  team	
  took	
  6,526	
  photographs	
  of	
  
183	
  structures.	
  These	
  buildings	
  were	
  
constructed	
  using	
  reinforced	
  concrete	
  
and	
  concrete	
  masonry	
  units.	
  	
  	
  This	
  
database	
  contains	
  these	
  photographs	
  
and	
  all	
  other	
  informa<on	
  collected	
  in	
  
the	
  field.	
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Emphasis	
  on	
  Simula<on	
  



High	
  Performance	
  Compu[ng	
  for	
  
Simula[on	
  Based	
  Earthquake	
  Engineering	
  	
  
	
  

19	
  



NEES	
  Contribu<ons	
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Reduce	
  impact	
  of	
  earthquakes	
  and	
  tsunamis	
  on	
  society	
  by	
  suppor[ng	
  community	
  	
  efforts	
  
• 	
  +400	
  research	
  projects	
  
• 	
  200	
  PhD’s	
  	
  	
  
• 	
  1700	
  publica[ons	
  (Feb,	
  2013)	
  
• 	
  5700	
  NEEShub	
  registered	
  users	
  and	
  over	
  50,000	
  users	
  last	
  year	
  
• 	
  +1.9M	
  Data	
  files	
  in	
  the	
  Project	
  Warehouse	
  	
  

Web	
  Portal	
  at	
  nees.org	
  

Research	
  Experience	
  for	
  Undergraduates	
  	
  	
  


