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Why	
  was	
  the	
  original	
  study	
  (ATC-­‐50)	
  
done?	
  

•  The	
  Northridge	
  
Earthquake	
  exposed	
  
serious	
  deficiencies	
  in	
  
single-­‐family,	
  wood-­‐
frame	
  construcDon	
  

	
  



Why	
  was	
  the	
  original	
  study	
  (ATC-­‐50)	
  
done?	
  

•  The	
  Northridge	
  
Earthquake	
  exposed	
  
serious	
  deficiencies	
  in	
  
single-­‐family,	
  wood-­‐
frame	
  construcDon	
  

•  $40	
  B	
  (1994)	
  total	
  loss,	
  
much	
  of	
  it	
  due	
  to	
  
damage	
  to	
  residenDal	
  
buildings	
  



Other	
  Reasons	
  

•  The	
  need	
  for	
  such	
  a	
  study	
  was	
  idenDfied	
  well	
  
before	
  the	
  Northridge	
  earthquake	
  -­‐	
  Financial	
  
Services	
  Subcommicee	
  of	
  the	
  City	
  of	
  Los	
  
Angeles’	
  Mayor’s	
  Blue	
  Ribbon	
  Panel	
  for	
  
Seismic	
  Hazard	
  ReducDon	
  

•  There	
  lacked	
  a	
  standardized	
  procedure	
  for	
  
quanDfying	
  the	
  vulnerability	
  of	
  wood-­‐frame	
  
structures	
  using	
  an	
  analysis	
  of	
  component	
  
performance	
  	
  



Background	
  

•  FEMA	
  P-­‐50	
  is	
  an	
  update	
  of	
  ATC-­‐50,	
  Simplified	
  
Seismic	
  Assessment	
  of	
  Detached,	
  Single-­‐
Family,	
  Wood-­‐Frame	
  Dwellings	
  

•  IniDal	
  FEMA	
  grant	
  (ATC-­‐50)	
  awarded	
  aWer	
  the	
  
1994	
  Northridge	
  earthquake	
  to	
  the	
  City	
  of	
  Los	
  
Angeles	
  

•  Project	
  included	
  an	
  extensive	
  calibraDon	
  &	
  
validaDon	
  program	
  that	
  involved	
  500	
  
evaluaDons	
  and	
  50	
  retrofits	
  



FEMA	
  P-­‐50	
  Products	
  

•  Two	
  products:	
  
– FEMA	
  P-­‐50:	
  Simplified	
  Seismic	
  Assessment	
  of	
  
Detached,	
  Single-­‐Family,	
  Wood-­‐Frame	
  Dwellings	
  

– FEMA	
  P-­‐50-­‐1:	
  Seismic	
  Retrofit	
  Guidelines	
  for	
  
Detached,	
  Single-­‐Family,	
  Wood-­‐Frame	
  Dwellings	
  	
  



FEMA	
  P-­‐50	
  Core	
  Team	
  

•  Tom	
  McLane	
  (Project	
  Manager),	
  ATC	
  
•  Ron	
  Eguchi	
  (Project	
  Technical	
  Director),	
  
ImageCat,	
  Inc.	
  

•  Kelly	
  Cobeen,	
  Wiss	
  Janney	
  Elstner	
  Associates,	
  Inc.	
  
•  Doug	
  Hohbach,	
  	
  Hohbach-­‐Lewin,	
  Structural	
  
Engineers	
  	
  

•  Nico	
  Luco,	
  U.	
  S.	
  Geological	
  Survey	
  
•  Jon	
  Stewart,	
  UCLA	
  
•  Chuck	
  Real,	
  California	
  Geological	
  Survey	
  



Enhancements	
  

•  A	
  thorough	
  review	
  and	
  update	
  of	
  the	
  
structural	
  scoring	
  system	
  for	
  naDonwide	
  use	
  

•  Updated	
  seismic	
  hazard	
  scoring	
  using	
  online	
  
hazard	
  maps	
  for	
  shaking,	
  liquefacDon	
  and	
  
landslide	
  

•  CalibraDng	
  damage	
  ranges	
  for	
  each	
  grade	
  
based	
  on	
  CEA	
  modeling	
  informaDon	
  and	
  data	
  
(EQECAT	
  WORLDCAT	
  Enterprise	
  model)	
  

•  Update	
  of	
  seismic	
  rehabilitaDon	
  guidelines	
  



Regional	
  Seismic	
  Hazard	
  Score	
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Regional	
  Seismic	
  Hazard	
  Score	
  

hcp://myplan.calema.ca.gov	
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Detailed	
  Analysis	
  performed	
  by	
  
EQECAT	
  











Simplified	
  Seismic	
  Assessment	
  Form	
  	
  

•  Easy	
  to	
  use	
  and	
  apply	
  (mulDple-­‐choice	
  responses)	
  
•  IdenDfy	
  seismic	
  deficiencies	
  and	
  establish	
  a	
  
Seismic	
  Performance	
  Grade	
  that	
  reflects	
  
expected	
  performance	
  in	
  future	
  earthquakes	
  

•  Enable	
  inspector	
  to	
  complete	
  evaluaDon	
  in	
  less	
  
than	
  an	
  hour	
  

•  Provides	
  list	
  of	
  condiDons	
  that,	
  if	
  seismically	
  
retroficed,	
  would	
  enable	
  owner	
  to	
  improve	
  
grade	
  



Types	
  of	
  Deficiencies	
  Addressed	
  
•  FoundaDon	
  (e.g.,	
  no	
  anchor	
  bolts)	
  
•  Superstructure	
  Framing	
  and	
  ConfiguraDon	
  (e.g.,	
  
unsymmetrical	
  wall	
  length)	
  

•  General	
  CondiDon	
  Assessment	
  (e.g.,	
  floor	
  out-­‐of-­‐level	
  
and	
  wood	
  decay)	
  

•  Nonstructural	
  Elements,	
  Age	
  and	
  Size	
  (e.g.,	
  un-­‐braced	
  
water	
  heaters)	
  

•  Local	
  Site	
  CondiDons	
  (e.g.,	
  cut-­‐and-­‐fill	
  pad	
  w/o	
  
geotechnical	
  invesDgaDon)	
  

•  Regional	
  Seismic	
  Hazards	
  (e.g.,	
  evidence	
  of	
  ground	
  
failure	
  hazard	
  potenDal)	
  















Improving	
  your	
  score	
  































Example	
  Summary	
  

•  Started	
  with	
  a	
  “D”	
  
– Poor	
  performer,	
  DR:	
  20	
  to	
  100%	
  
– Un-­‐braced	
  cripple	
  walls	
  
– No	
  foundaDon	
  anchor	
  bolts	
  

•  AWer	
  retrofits,	
  moved	
  up	
  to	
  a	
  C	
  or	
  B	
  
– Fair	
  to	
  Good	
  performer	
  
– 10	
  to	
  60%,	
  to	
  0	
  to	
  50%	
  
	
  
	
  



Final	
  Comments	
  

•  Procedures	
  can	
  be	
  applied	
  across	
  all	
  high	
  
seismic	
  hazard	
  zones	
  in	
  the	
  U.S.	
  

•  UDlizes	
  a	
  broad	
  set	
  of	
  seismic	
  hazard	
  data,	
  
including	
  online	
  maps	
  	
  

•  Seismic	
  performance	
  grades	
  are	
  Ded	
  to	
  
expected	
  loss	
  raDos,	
  albeit	
  broad	
  

•  Ample	
  examples	
  in	
  both	
  assessment	
  and	
  
retrofit	
  manuals	
  



Thank	
  you	
  …	
  


