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3 approaches 



Phase I: semi-empirical 



Analytical approaches 



HAZUS-based approach 

4 pushover 
parameters 

Elastic damping + 
3 “kappa” 

parameters 
9 + 8 + 8 fragility parameters 
+ 20 more for casualty rates  

+ 12 for economic loss 



Simplifying HAZUS-based approach 
4 pushover 

3 “kappa” 

9 structural fragility 

8 nonstructural drift-sensitive 

20 casualty rates 

8 nonstructural accel-sensitive 

2 complete structural fragility + Pc 

12 for economic loss 

1 collapse fatality rates 

5 casualty rates for fatal inj. 

1 elastic damping 

2 collapse fragility 

Σ = 11 parameter values 



“Key” parameters 



Automating HAZUS-based approach 



Parameter values from experiment 



Limitations 
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