
IT9 – Diaphragm Issues 

Update April 5, 2018 



Scope 
• Scope 1 - Rigid Wall/ Flexible Diaphragm: Determine next 

steps required to progress the rigid wall - flexible diaphragm 
seismic design methodology of the FEMA P-1026 guideline 
document to a Part 1 proposal ready for incorporation into 
ASCE 7. This will include consideration of technical gaps as 
well as mandatory language. If possible with IT resources, 
begin next steps.(road maps) 

• Scope 2 – Diaphragm Alternative Design Method - Deriving 
Rs Factors: Determine next steps required to fully develop 
and document the methodology for deriving Rs diaphragm 
design force reduction factors for the alternative provisions 
for diaphragm seismic design developed by PUC last cycle. If 
possible with IT resources, begin next steps.(more likely Part 
III document, ) 

• Overlay - Incorporate available steel deck diaphragm 
information into the two items listed above  



Scope 1 - RWFD 
• Scope 1 - Rigid Wall/ Flexible Diaphragm: Determine next 

steps required to progress the rigid wall - flexible diaphragm 
seismic design methodology of the FEMA P-1026 guideline 
document to a Part 1 proposal ready for incorporation into 
ASCE 7. This will include consideration of technical gaps as 
well as mandatory language. If possible with IT resources, 
begin next steps.(road maps) 

 

• Part 1 Proposal - RWFD with wood diaphragm 

• Part 1 Proposal - Incorporating steel deck diaphragms 

• Part 1 Proposal – Drift due to diaphragm deflection 



Scope 1 - Starting Point 
• Flexible diaphragm 

dominates building 
response 

• Two-stage ELF analysis 
is used to capture this 
behavior 

• Reduced nailing away 
from diaphragm edge 
help to distribute 
yielding and improve 
performance 



Scope 1 – RWFD 
Schedule/Milestones 

Wood Diaphragm RWFD proposal 

• April 2017 - Written proposal to PUC 

• July 2017 – PUC Ballot 

Steel Diaphragm RWFD proposal 

• Steel research still in progress 

• April 2018 – Steel presentation at PUC Mtg 

• November 2018 – Written proposal to PUC 

• March 2019 – PUC ballot 

 



Scope 1 – Proposal 1: RVEFD 



Scope 1 – Proposal 1: RVEFD 



Scope 1 – Proposal 1: RVEFD 



Scope 1 – Proposal 1: RVEFD 



Scope 1 – Proposal 1: RVEFD 



Scope 1 – Proposal 1: RVEFD 



Scope 1 – Proposal 2: 2-Stage 



Scope 1 – Proposal 2: 2-Stage 



Scope 1 – Proposal 1 & 2 

Question: Do we proceed with wood 
diaphragm based proposals now? 



Scope 2 – Development of Rs 
• Scope 2 – Diaphragm Alternative Design Method - Deriving 

Rs Factors: Determine next steps required to fully develop 
and document the methodology for deriving Rs diaphragm 
design force reduction factors for the alternative provisions 
for diaphragm seismic design developed by PUC last cycle. If 
possible with IT resources, begin next steps.(more likely Part 
III document, ) 

 

• Part 3 Proposal – Recommendations for development of 
diaphragm design force reduction factor, Rs 



Scope 2 – Development of Rs 
Schedule/Milestones 

• Continue following steel research 

• April 2018 – Steel presentation to PUC 

• November 2018 ? – Written proposal to 
PUC 

• March 2019 ? – PUC ballot 

 



Steel Research Collaboration 
 

1. SDII – Steel Diaphragm Innovation Initiative (Eatherton, 
Hajjar, Easterling, Sabelli)  

Advance the seismic performance of steel floor and roof 
diaphragms utilized in steel buildings through:  

– better understanding of diaphragm-structure interaction,  

– new design approaches, and  

– new three-dimensional modeling tools that provided 
enhanced capabilities to designers utilizing steel 
diaphragms in their building systems.  

SDII primarily focuses on the seismic design of diaphragms 
commonly used in steel mid-rise buildings.  



Steel Research Collaboration 
 

2. RWFD: Advancing Seismic Provisions for Steel Diaphragms in 
Rigid Wall-Flexible Diaphragm (RWFD) Buildings, with NBM 
Technologies, Inc.   (Meimand, Torabian, Eatherton, and 
Schafer)  

Objective:  
Validate alternative provisions for conventionally designed 
steel diaphragms in RWFD buildings. 

Scope: 
Small-scale testing and related efforts to develop an 
accurate and validated building scale model for NLRH 
analysis of steel diaphragms in typical RWFD buildings. 



End 
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