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• History of dwelling damage
• Seismic retrofit of dwellings is 

usually voluntary
• Retrofit is encouraged, but not 

widely implemented 
• Focus is on retrofit of building 

portions that cause extensive 
damage and possible risk to 
occupants

• Standardized methods of 
evaluating vulnerability have not 
existed

• Retrofit objective is related to 
damage reduction, without 
discussion of resulting building 
performance



New Document & Assessment Method
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• 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 retrofitting of 
residential structures, 
thereby reducing future 
earthquake losses
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Allow you to: 
• Assign a Seismic 
Performance Grade

• Identify seismic 
retrofit opportunities 
& priorities

• Identify an improved 
Seismic Performance 
Grade if seismic 
retrofit occurs 

Assessment Form



Seismic Performance Grade 
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Seismic Performance Grade A through D
• Generally anticipated seismic performance
• Given structural characteristics & geographic location
• Relative to overall group of detached wood‐framed 
single‐family dwellings



Structural Score
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Structural Evaluation Areas: 
A. Foundation
B. Superstructure Framing and 

Configuration
C. General Condition Assessment
D. Nonstructural Elements, Age and Size
E. Local Site Conditions

Structural	
Score:	100
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Structural	
Score:	88.9

11.1
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Seismic Performance Grade
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11.1
27.3
1.8
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3.3
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Regional Seismic Hazard Score
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http://earthquake.usgs.gov/designmaps/usapp
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Regional Seismic Hazard Score
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http://myplan.calema.ca.gov
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Seismic Performance Grade
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Improving the Structural Score
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Improving the Seismic Performance 
Grade
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16.4
65.9
C

29.3
78.8
B‐



Improving the Seismic Performance Grade
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Communication With Homeowner
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Qualitative:
• Overall seismic performance ‐ excellent, good, fair or poor. 
• Anticipated level of structural damage ‐minor, moderate, 

moderate to major, and severe. The likelihood of finish 
damage is noted at all grades.

• Likelihood of continued occupancy ‐ likely but not certain, 
following post‐earthquake inspection and minor repairs, 
following structural repairs, and following significant 
structural repairs.

• Seismic retrofit encouraged
Basis: expert opinion, limited earthquake damage data, pilot 
study



Communication With Homeowner
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Quantitative:
• Damage ratio – cost of repair as a function 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 estimation study



Communication With Homeowner
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EQECAT Study:
• 76 dwelling models, grades A to D‐
• 100 dwelling sites covering range of ground shaking 
hazard

• Range of seismic events deemed credible by USGS, 
tied to basis for seismic hazard maps

• 500 year losses (1 in 500 chance of exceedance in 
year)

• Described to homeowner as event from which they 
may have to recover



Next Steps
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• Convince stakeholders to invest in retrofit
– Homeowners
– Insurers – rate adjustment or rebate?
– Government – mandate? incentives including rebate?
– Lenders?

• Must provide confidence that retrofit work will result 
in improved performance suggested by grade 
descriptions



Future Needs
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• Further confirmation, development of damage ratios, 
expanding on current limited study, narrow range of 
ratios



Future Needs
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• Seismic retrofit guidance that will:
– Address all assessment items
– Provide consistent performance objective
– Written in mandatory code language
– Provide rigorous  minimum requirements
– Is rigorously linked to improvement in building 
performance and reduction in damage ratio



Limits of the Methodology

14th	U.S.‐Japan	Workshop	
December	2012

• Due to limits of assessment, performance for 
an assigned grade could vary widely

• Dwelling construction is inherently variable
• Limited portions of the structure are visible 
without removing finish materials

• Variability is inherent in seismic hazard
• Owner could choose to perform a more 
detailed assessment to increase level of 
knowledge
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