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FEMA 357: ASCE/FEMA 273 
Prestandard Project  

n  Global Topics Report: 
n  Incorporating Results of the SAC Joint Venture 

Steel Moment Frame Project 
n  One of numerous reports produced as part of 

FEMA 357 
n  Modifications Proposed to the 2nd Draft of 

the FEMA 356 Prestandard for the Seismic 
Rehabilitation of Buildings 

n  Report is located in Appendix K 
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Source Documents for Review 

n  FEMA 350 – Recommended Seismic 
Design Criteria for Moment-Resisting Steel 
Frame Structures 

n  FEMA 351 – Recommended Seismic 
Evaluation and Upgrade for Existing 
Welded Steel Moment-Resisting Frame 
Structures 
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Source Documents for Review 

n  FEMA 355c – State of Art Report on 
Systems Performance 

n  FEMA 355d – State of Art Report on 
Connection Performance 

n  FEMA 355f – State of Art Report on 
Performance Prediction and Evaluation 
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Key Findings/Changes—Chapter 1 
n  Commentary added describing FEMA 351 

and its applicability for evaluation and 
rehabilitation of steel moment frames 

n  FEMA/SAC reference documents added 
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Key Findings/Changes—Chapter 5 
n  Section 5.3.2.5 Default Properties 

n  Default values updated to reflect SAC research 
n  Expected and lower-bound values changed to mean 

and mean minus one standard in Table 5-2 

n  Section 5.5.1 
n  New Table 5-X (became 5-4) added to describe 

new connections 
n  Includes most connections contained in FEMA 351 

and FEMA 355d  
n  Connections are defined as FR or PR 

 



www.northridge20.org 

Key Findings/Changes—Chapter 5 
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Key Findings/Changes—Chapter 5 
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Key Findings/Changes—Chapter 5 
n  Section 5.5.2.4 Acceptance Criteria—

Linear  
n  Beams 

n  Added modifiers based on effects of web slenderness 

n  Columns 
n  Commentary added to note that SAC procedure for 

axial compression and splice tension differ (no 
flexural consideration) 

n  Added modifiers based on effects of web slenderness 
n Vary based on P/PCL ratio 
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Key Findings/Changes—Chapter 5 
n  Section 5.5.2.4 Acceptance Criteria—

Linear  
n  FR Beam-Column Connections 

n  Added modifiers based on effects of beam web 
slenderness 
n Varies for 0.5 for upper slenderness limit to 1.0 for 

lower limit 
n  Based on FEMA 356 approach that linear procedure 

m values are set at 0.75 times those permitted in 
nonlinear procedures: 
§  Assigned m values for  ductility capacity for linear 

procedures of 1.0 and 0.86 times those for nonlinear 
procedures (IO and CP) 
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Key Findings/Changes—Chapter 5 
n  Section 5.5.2.4 Acceptance Criteria—

Nonlinear  
n  FR Beam-Column Connections 

n  Added adjustment for plastic rotation capacity for 
small span-to-depth ratios 
§  Reduced plastic rotation capacity by ½ as L/d goes 

from 8 to 5 
n  Based on FEMA 356 approach that ductility capacity 

for primary elements be taken as 0.75 times those 
permitted secondary elements 
§  Used      average for CP performance of SAC connection 

types 1 and 2 (0.76 and 0.66) to develop primary 
acceptance criteria taken from FEMA 355d secondary 
acceptance criteria 
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Key Findings/Changes—Chapter 5 
n  Section 5.5.2.4 Acceptance Criteria—

Nonlinear 
n  Resulting Table 5-5 (became Table 5-6): 
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ASCE 41—Not Just for Existing Buildings 

§ Primary focus is existing 
buildings 

 
§ Used for new building 

designs as well 
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SFO T3 East Expansion 
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SFO T3 East Expansion 
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SFO T3 East Expansion 



www.northridge20.org 

SFO T3 East Expansion 
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ΔStory = 11” = 5.7% 

ΔTotal = 17” 
ΔStory = 7” = 3.7% 

ΔTotal = 21” 
ΔStory = 4” = 2.0% 

Current Building 

Retrofitted Condition 
Building 

ΔStory = 4” = 2.0% 

ΔTotal = 6.5” 
ΔStory = 3” = 2.0% 

ΔTotal = 8” 
ΔStory = 4” = 2.0% 

Existing Condition 
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SFO T3 East Expansion 
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San Francisco MOMA 
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San Francisco MOMA 
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San Francisco MOMA 
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San Francisco MOMA 
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San Francisco MOMA 
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Thank You! 
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Task 1 
Review Chapter 5 of the Prestandard for 
general agreement with approaches 
developed for acceptance criteria by the 
FEMA/SAC Steel Project 
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Task 2 
Review particular values for acceptance 
criteria for moment frames for agreement 
with those contained in the FEMA/SAC 
recommendations 
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Task 3 
Review SAC testing and investigations for 
input to acceptance criteria for other steel 
systems, connections or joints (e.g., gravity 
connections, welds, bolted connections) 
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Task 4 
Review the FEMA/SAC reliability framework 
to assess its future application to the 
Prestandard 


