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  All the usual challenges for tall buildings 
  Long fundamental period 
  Multiple contributing periods 

  … and more 
  Three different buildings 
  Interest in extreme hazard (> 2500-year

 return period 

Record selection and scaling 



Response Spectra SLE25 (25 year) 

0.
2T

1 

1.
5T

1 



Response Spectra SLE43 (43 year) 
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Response Spectra DBE (475 year) 
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Response Spectra MCE (2475 year) 
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Response Spectra OVE (4975 year) 

7 unscaled pairs are from 
simulated motions (URS/SCEC) 
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Three Building Systems 

Performance-based 
design guideline for 
tall buildings 



1A: Code 1B: PBEE 1C: PBEE+ 

T1EW = 5.2 sec T1EW = 4.8 sec T1EW = 4.6 sec 
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Building Design Comparison 





42-story reinforced 

concrete core wall 

42-story reinforced 

concrete dual system 

40-story steel special 

moment-frame 

Three Building Systems 





  Building 2B – Inter-story drifts in H1 direction 
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Bldg. 3A Bldg. 3B Bldg. 3C 
T1NS = 5.3sec T1NS = 6.5 sec T1NS= 5.7 sec 
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Cost and Benefit Studies 
  Construction Costs 

  Detailed building take-offs 

  Loss Calculations 
  Generic approach 

  Conventional loss assessment based on inter-story drift and floor
 acceleration results 

  Similar components in all buildings. 

  Detailed ATC 58 approach 
  Detailed building inventories 
  Detailed losses based on ATC 58 fragilities and consequence

 functions 



Construction costs (under review) 

Building 1 Building 2 Building 3 Design 
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After: Nilesh Shome 



After: Nilesh Shome 



ATC 58 repair costs 
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Core Wall – Building 1C – 25yrs 



Core Wall – Building 1C – 43yrs 



Core Wall – Building 1C – 475yrs 



Core Wall – Building 1C – 2475yrs 



Core Wall – Building 1C – 4975yrs 



Core Wall – Building 1A 
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