
FEMA	  P-‐50	  and	  P-‐50-‐1	  
Simplified	  Assessment	  and	  Seismic	  

Retrofit	  Guidelines	  
	  
	  
	  
	  
	  
	  

Kelly	  Cobeen,	  Wiss	  Janney	  Elstner	  &	  Associates	  
Northridge	  20	  Symposium	  -‐	  January	  17,	  2014	  



Casualties: 24 of the 25 fatalities in the 
Northridge Earthquake that were caused by 
building damage occurred in woodframe 
buildings (1) 

(1)   EQE and Calif. OES, 1995 

S Property Loss: Half or more of the $40 
billion in property damage was due to 
damage to wood buildings; approximately. 
$15 billion in insured loss (2) 

(2)  Charles Kircher et al., 1997, and Robert Reitherman, 1998 

Functionality: 48,000 housing units, 
almost all of them in woodframe buildings, 
were rendered uninhabitable by the 
earthquake (3)   

(3)  Jeanne B. Perkins, et al., 1998   



Past	  Prac=ce	  
•  Seismic	  retrofit	  of	  dwellings	  is	  

usually	  voluntary	  
•  Retrofit	  is	  encouraged,	  but	  not	  

widely	  implemented	  	  
•  Standardized	  methods	  of	  

evalua=ng	  vulnerability	  have	  
not	  existed	  

•  Retrofit	  objec=ve	  is	  related	  to	  
damage	  reduc=on,	  without	  
discussion	  of	  resul=ng	  building	  
performance	  
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New	  Document	  &	  Assessment	  Method	  
•  Funded	  by	  FEMA	  	  
•  Prepared	  by	  ATC	  
•  Update	  of	  precursor	  
documents	  ATC-‐50	  and	  
ATC-‐50-‐1,	  developed	  
following	  Northridge	  
Earthquake	  	  

•  Goal:	  To	  develop	  a	  tool	  
to	  encourage	  the	  
seismic	  retrofiRng	  of	  
residen=al	  structures,	  
thereby	  reducing	  future	  
earthquake	  losses	  
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Assessment	  Form	  

Northridge	  20	  Symposium	  -‐	  January	  17,	  2014	  



Allow	  you	  to:	  	  
•  Assign	  a	  Seismic	  
Performance	  Grade	  

	  

D+	  

Assessment	  Form	  
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Allow	  you	  to:	  	  
•  Assign	  a	  Seismic	  
Performance	  Grade	  

•  Iden=fy	  seismic	  
retrofit	  opportuni=es	  
&	  priori=es	  

D+	  

Assessment	  Form	  
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Allow	  you	  to:	  	  
•  Assign	  a	  Seismic	  
Performance	  Grade	  

•  Iden=fy	  seismic	  
retrofit	  opportuni=es	  
&	  priori=es	  

•  Iden=fy	  an	  improved	  
Seismic	  Performance	  
Grade	  if	  seismic	  
retrofit	  occurs	  	   D+	   B+	  

Assessment	  Form	  
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Seismic	  Performance	  Grade	  	  

Seismic	  Performance	  Grade	  A	  through	  D	  

•  Generally	  an=cipated	  seismic	  performance	  
•  Given	  structural	  characteris=cs	  &	  geographic	  loca=on	  
•  Rela=ve	  to	  overall	  group	  of	  detached	  wood-‐framed	  
single-‐family	  dwellings	  
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Structural	  Score	  

Structural	  Evalua=on	  Areas:	  	  
A.  Founda=on	  
B.  Superstructure	  Framing	  and	  

Configura=on	  
C.  General	  Condi=on	  Assessment	  
D.  Nonstructural	  Elements,	  Age	  and	  Size	  
E.  Local	  Site	  Condi=ons	  

Structural	  
Score:	  100	  
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Structural	  Score	  
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Structural	  Score	  
Structural	  
Score:	  88.9	  

11.1	  
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Structural	  Score	  
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Structural	  Score	  
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Structural	  Score	  
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Structural	  Score	  
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Structural	  Score	  

3	  

1	  



Seismic	  Performance	  Grade	  

11.1	  
27.3	  
1.8	  
6.0	  
3.3	  
50.5	  
49.5	  
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Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  

http://earthquake.usgs.gov/designmaps/usapp	  



Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  

1.02	  
102	  
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Regional	  Seismic	  Hazard	  Score	  

http://myplan.calema.ca.gov	  
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Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  

http://myplan.calema.ca.gov	  
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Regional	  Seismic	  Hazard	  Score	  

http://myplan.calema.ca.gov	  
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Regional	  Seismic	  Hazard	  Score	  
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Regional	  Seismic	  Hazard	  Score	  

4	  

2	  
6	  

Northridge	  20	  Symposium	  -‐	  January	  17,	  2014	  



Seismic	  Performance	  Grade	  
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Seismic	  Performance	  Grade	  

11.1	  
27.3	  
1.8	  
6.0	  
3.3	  
50.5	  
49.5	  

6	  

D+	  
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Improving	  the	  Structural	  Score	  
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Improving	  the	  Seismic	  Performance	  
Grade	  

16.4	  
65.9	  

	  	  	  	  C	  

29.3	  
78.8	  
	  	  B-‐	  
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Improving	  the	  Seismic	  Performance	  
Grade	  
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Communica=on	  With	  Homeowner	  
Quan=ta=ve:	  
•  Damage	  ra=o	  –	  cost	  of	  repair	  as	  a	  func=on	  of	  
replacement	  cost	  
– Grade	  A	  -‐	  0%	  to	  10%	  
– Grade	  B	  -‐	  0%	  to	  50%	  
– Grade	  C	  -‐	  10%	  to	  60%	  
– Grade	  D	  -‐	  20%	  to	  100%	  

Basis:	  EQECAT	  loss	  es=ma=on	  study	  
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P-‐50-‐1	  Seismic	  Retrofit	  Guidelines	  

Allow	  you	  to:	  	  
•  Select	  seismic	  retrofit	  
measures	  

•  Implement	  seismic	  
retrofit	  measures	  

•  Regrade	  a	  retrofi^ed	  
house	  

•  Implement	  a	  detailed	  
seismic	  evalua=on	  to	  
replace	  a	  simplified	  
evalua=on	  

38	  



Future	  Needs	  
Goal:	  To	  develop	  a	  tool	  to	  encourage	  the	  seismic	  
retrofiRng	  of	  residen=al	  structures,	  thereby	  
reducing	  future	  earthquake	  losses	  
•  Technical	  development	  
•  Implementa=on	  
•  Quality	  control	  
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Future	  Needs	  –	  Technical	  
Development	  

•  Further	  confirma=on,	  development	  of	  damage	  loss	  
ra=os,	  expanding	  on	  current	  limited	  study,	  narrow	  
range	  of	  ra=os	  
	  

Northridge	  20	  Symposium	  -‐	  January	  17,	  2014	  



Future	  Needs	  –	  Technical	  
Development	  

•  When	  do	  vulnerabili=es	  become	  of	  elevated	  
concern?	  

•  Effec=ve	  retrofit	  methods	  
•  Cost-‐to	  benefit	  ra=os	  
•  High	  and	  low	  priority	  retrofits	  
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Future	  Needs	  –	  Implementa=on	  
•  Champions	  at	  every	  level	  
•  Strategies	  for	  implementa=on	  
•  Tools	  for	  communica=on,	  public	  awareness	  
•  Screening	  tools	  to	  quickly	  iden=fy	  vulnerabili=es	  of	  
concern	  

•  Simplified	  design	  tools	  to	  quickly	  and	  effec=vely	  
iden=fy	  retrofit	  solu=ons	  
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Future	  Needs	  –	  Quality	  Control	  
•  Educa=on	  of	  all	  persons	  involved	  
–  Assessors	  
–  Building	  departments	  
–  Retrofit	  contractors	  
–  Inspectors	  

•  Quality	  control	  programs	  
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Ques=ons,	  Comments?	  
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