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•  0.75*1976 UBC 

•  ATC 3-06 

•  ATC 14 

•  FEMA 178 à 310 à ASCE 31-03 
Evaluating Existing Buildings 

•  FEMA 273 à 356 à ASCE 41-06 
“Rehabilitation” of Existing Buildings 

•  ASCE 41-13 
Evaluating and “Retrofit” of Existing 
Buildings   
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Overview of the New Standard  



ASCE 41-13 

Chapter 1     General Requirements   
Chapter 2     Seismic Performance Objectives and Ground Motions 
Chapter 3     Evaluation and Retrofit Requirements 
Chapter 4     Tier 1 Screening   . 
Chapter 5     Tier 2 Deficiency-Based Evaluation and Retrofit 
Chapter 6     Tier 3 Systematic Evaluation and Retrofit  
Chapter 7     Analysis Procedures and Acceptance Criteria 
Chapter 8     Foundations and Geologic Site Hazards 
Chapter 9     Steel 
Chapter 10   Concrete 
Chapter 11   Masonry   
Chapter 12   Wood and Cold-Formed Steel  
Chapter 13   Architectural, Mechanical, and Electrical Components 
Chapter 14   Seismic Isolation and Energy Dissipation 
Chapter 15   System-Specific Performance Procedures 
Chapter 16   Tier 1 Checklists 
Appendix A  Guidelines for Deficiency-Based Procedures 
Appendix B  Use of ASCE 41-13 within Mitigation Programs 



General Provisions 



ASCE 31-03 
n  Two Performance Levels – Life Safety & Immediate Occupancy 
n  One Seismic Hazard – (2/3)*MCE 
n  Buried within the acceptance criteria is a factor of 0.75, which is 

intended to give existing buildings a “break” 

ASCE 41-06 
n  Three Performance Levels – Collapse Prevention, Life Safety & 

Immediate Occupancy 
n  Performance ranges between levels 
n  Two Seismic Hazard – 10%/50 or (2/3)*MCE and MCE 
n  No break for existing buildings 
n  Basic Safety Objective ≈ Performance of Occupancy Category II 

The Old 



New Design Equivalent Hazards – No “Break” 

BSE-2N is the ASCE 7-10 MCER 

BSE-1N is 2/3*ASCE 7-10 MCER 

Existing Building Hazards – the “Break” 

BSE-2E is the 5% in 50-year (975-year) 

BSE-1E is the 20% in 50-year (225-year) 

BSE-2E and BSE-1E cannot be greater than the 
BSE-2N and BSE-1N 
• In SF, San Jose, parts of LA, and Oakland this means no force reduction for 
existing buildings 

The New 





New Design Equivalent Hazards – No “Break” 

BSE-2N is 0.87 

BSE-1N is 0.58 

Existing Building Hazards – the “Break” 

BSE-2E is 0.66 

BSE-1E is 0.44 

Sacramento Example 



New Design Equivalent Hazards – No “Break” 

BSE-2N is 1.50 

BSE-1N is 1.00 

Existing Building Hazards – the “Break” 

BSE-2E is 1.48 

BSE-1E is 0.99 

San Francisco Example 
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Old Structural Performance Levels & Ranges 

Damage Control 

 

 

Limited Safety 



Immediate Occupancy 
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New Structural Performance Levels & Ranges 

Enhanced Safety 
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Limited Safety 



Operational 

Immediate Occupancy 

Life Safety 

Hazards Reduced 

Not Considered 

 

‘06 Nonstructural Performance Levels 



Operational 
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Nonstructural Performance Levels 

Position Retention 

 

Life Safety 

ASCE 7 Ip = 1.5 

 

 

 

ASCE 7 Ip = 1.0 

 

Actually can seriously 
injure or kill 



Basic Performance Objective for 
Existing Buildings - BPOE 

  Tier 1 Tier 2 Tier 3 
Risk 

Category 
BSE-1E BSE-1E BSE-1E BSE-2E 

I & II 
  

Life Safety  
Structural Performance  

 Life Safety  
Nonstructural 
Performance  

(3-C) 

Life Safety  
Structural 

Performance 
 Life Safety 

Nonstructural 
Performance  

(3-C) 

Life Safety  
Structural 

Performance  
 Life Safety 

Nonstructural 
Performance  

(3-C) 

Collapse 
Prevention 
Structural 

Performance  
 Nonstructural 

Performance Not 
Considered  

(5-D) 
III Damage Control 

Structural Performance 
Position Retention 

Nonstructural 
Performance  

(2-B) 

Damage Control 
Structural 

Performance  
Position Retention 

Nonstructural 
Performance  

(2-B) 

Damage Control 
Structural 

Performance  
Position Retention 

Nonstructural 
Performance  

(2-B) 

Limited Safety 
Structural 

Performance  
Nonstructural 

Performance Not 
Considered  

 (4-D) 
IV Immediate Occupancy 

Structural Performance  
Position Retention 

Nonstructural 
Performance 

 (1-B) 

Immediate 
Occupancy Structural 

Performance  
Position Retention 

Nonstructural 
Performance 

 (1-B) 

Immediate 
Occupancy Structural 

Performance  
Position Retention 

Nonstructural 
Performance 

 (1-B) 

Life Safety  
Structural 

Performance  
Nonstructural 

Performance Not 
Considered  

 (3-D) 



Basic Performance Objective 
Equivalent to New Building Standards - BPON 

  Tier 3 
Risk Category BSE-1N BSE-2N 

I & II 
  

Life Safety Structural 
Performance  

 Position Retention 
Nonstructural 
Performance  

(3-C) 

Collapse Prevention 
Structural Performance  

 Nonstructural 
Performance Not 

Considered  
(5-D) 

III Damage Control 
Structural Performance  

Position Retention 
Nonstructural 
Performance  

(2-B) 

Limited Safety 
Structural Performance  

Nonstructural 
Performance Not 

Considered  
 (4-D) 

IV Immediate Occupancy 
Structural Performance  

Operational 
Nonstructural 
Performance 

 (1-A) 

Life Safety Structural 
Performance  
Nonstructural 

Performance Not 
Considered  

 (3-D) 



Limits on 
Deficiency-Based 
Procedures 

Only allowed for 
Model Bldg type in 
each direction 

Limited use for mixed 
systems 

Tier 2 now allowed 
for IO retrofit 

 



Current Issues 



≠

Reality 

≠



Greatest Impediments 

It’s too @*$% Conservative! 



Greatest Impediments 

Deterministic Standard for a 
Probabilistic Phenomena 

DCR = 0.99 => Life Safe 

DCR = 1.06 => Not Life Safe 



Possible  
Future Directions 



͌ 
“Consistency” 
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Reduce the “false positives” 



Your Thoughts & 
Questions? 

ASCE 41-13 
Seismic Evaluation and 

Retrofit of Existing Buildings 


