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Cont r ibutor s  ( coun t less ) :
• FE MA fund ing  fo r  pas t  20  yea r s ,  N I ST  fund ing  fo r  FR  Mod u le

• FE MA P -58 /ATC-138  (A lm eter,  Cook ,  Ham burge r,  He in t z ,  Hooper,  L i e l ,  Mahoney,  Mar,  e t c . )   

• HBRG/SP3  Team ( e .g .  A lmeter,  Bake r,  DeBock ,  Ko jabash ian ,  McG lone ,  We l ch ,  e t c . )

• Lead ing  St ruc t ura l  E ng ineer s  (m any ! )  u s ing /ve t t ing  m et hods  fo r  e l ec t i ve  re s i l i en t  d es ign
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Summary and Take-Away Messages Upfront! 
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1) Analysis Method: Our profession has an analysis tool for resilient design for functional recovery                          
(FEMA P-58 Functional Recovery Module, aka ATC-138 project).

✓ Developed over last 20 years by FEMA and NIST (and 100+ ATC project participants).

✓ Vetted over last 10 years in the structural engineering profession via elective resilient design.  
These projects have shown resilient design to be both feasible and not cost-prohibitive (0-1%).

2) Resilient Design for Functional Recovery for New Building:

✓ Current: Our design target is safety-only, studies show median ~3-6+ mo. recovery at DE. 

✓ Future: We can do better (and need to for community resilience).  Elective resilient design 
projects are already doing better (successfully).  We have learned that we just need to target 
safety+function and let creative engineers do it at minimal extra cost!

3) Prescriptive Provisions: The FEMA P-58 Functional Recovery Module is being used to help develop 
prescriptive design requirements for functional recovery (via many iterative resilient designs).

The information on this slide represents preliminary work-in-progress for a current project 
under a FEMA-NEHRP A-E contract. Final results, conclusions, and recommendations are 
still pending and may ultimately differ from the information shown. Do not quote or cite.
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Analysis Method: FEMA P-58 with Functional Recovery Module 
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The FEMA P-58 Functional Recovery Module (via ATC-138 project) now directly assesses:

(a) Reoccupancy time, and

(b) Functional Recovery time.  

Analysis Method: FEMA P-58 with Functional Recovery Module 

This is the official FEMA P-58 extension, but note that several other FEMA P-58-based FR 

extensions are also available (e.g. REDi by Arup, PEER method by Vesna Terzic et al., TREADS 

by Carlos Molina Hutt et al., etc.).
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Analysis Method: FEMA P-58 with Functional Recovery Module 
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Analysis Method: FEMA P-58 with Functional Recovery Module 



7

New Building Resilient Design for Functional Recovery
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The information on this slide represents preliminary work-in-progress for a current project 
under a FEMA-NEHRP A-E contract. Final results, conclusions, and recommendations are 
still pending and may ultimately differ from the information shown. Do not quote or cite.

Median function recovery 
times typically ~3-7 months 

(and 75th and 90th 
percentiles are higher!).
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Review of Code Development Process for Safety (historical):
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Slide Reference: Jon Heintz, FEMA P695 Workshop

Development of Prescriptive Provisions for Resilient Design
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Review of Code Development Process for Safety (current, since soon after 2009):
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Development of Prescriptive Provisions for Resilient Design
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Similar use of FEMA P-58 for Functional Recovery Provisions:
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Summary and Take-Away Messages! 
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1) Analysis Method: Our profession has an analysis tool for resilient design for functional recovery                          
(FEMA P-58 Functional Recovery Module, aka ATC-138 project).

✓ Developed over last 20 years by FEMA and NIST (and 100+ ATC project participants).

✓ Vetted over last 10 years in the structural engineering profession via elective resilient design.  
These projects have shown resilient design to be both feasible and not cost-prohibitive (0-1%).

2) Resilient Design for Functional Recovery for New Building:

✓ Current: Our design target is safety-only, studies show expected ~3-9 mo. recovery at DE. 

✓ Future: We can do better (and need to for community resilience).  Elective resilient design 
projects are already doing better (successfully).  We have learned that we just need to target 
safety+function and let creative engineers do it at minimal extra cost!

3) Prescriptive Provisions: The FEMA P-58 Functional Recovery Module is being used to help develop 
prescriptive design requirements for functional recovery (via many iterative resilient designs).

The information on this slide represents preliminary work-in-progress for a current project 
under a FEMA-NEHRP A-E contract. Final results, conclusions, and recommendations are 
still pending and may ultimately differ from the information shown. Do not quote or cite.
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Thank you
Cur t  B .  Hase l ton ,  PhD,  PE
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