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 All phone lines are muted to start (can open line and 
video at end for questions)
 Questions are highly encourage
 Handouts will be available – presentation slides 
Webinar will be recorded and video will be distributed

Housekeeping
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Questions:
• Zoom allows verbal questions at the end 

(so we can actually interact more), so 
please feel free to use that feature.

• You can type in questions as we go and 
we can discuss them at the end of the 
webinar.

• For further questions, or for feedback on 
forward development, please contact 
Allison at the SP3 office and she can 
connect you with the right person 
(allison@hbrisk.com). 

Housekeeping
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1) Overview of the Resilient Design Movement over past ~25 yrs. 
[Curt Haselton]

2) Background on development of new Functional Recovery 
building code requirements over the past ~3 years (Building 
Seismic Safety Council Functional Recovery Task Committee) 
[Reid Zimmerman]

3) Introduction to the Resilient Design Coalition                     
(which builds on the foundation laid by the BSSC FRTC)             
[Curt Haselton]

4) Dedicated Time for Q&A (~15-20+ minutes)

Webinar Outline
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Market Opportunity: Early-Adopter Traction

The Resilient Design Movement

 Over the past decade, FEMA P-58 resilient design and risk assessment 
methods have been broadly adopted by the majority of seismic-focused 
structural engineering companies. 
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Bottom-Up Push for Resilient Design:
 Visionary structural engineers are leading by doing this electively on

projects (provide value to clients, differentiate themselves in marketplace).

 Typical design goals of resilient design projects:

 Time: Reduce time for building to regain function (business disruption); aiming
for function in “days to weeks”.

 Cost: Reduce damage and needed repair costs; aiming for ~< 5% repair cost.

 These elective/visionary projects have been a critical component of the
Resilient Design Movement, showing us that:

 Resilient design is feasible in SE practice (at the rapid pace of a design office).

 Resilient design is cost effective, ~0-2% cost (Gen1, excluding more QA/QC).

 The learning from these projects has also informed the BSSC functional
recovery building code efforts (showing how prescriptive requirements can
be created).

The Resilient Design Movement
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Top-Down Push for Resilient 
Design:
 Federal: NEHRP Reauthorization 

with mandate to look at building 
function, NIST Immediate 
Occupancy report, NIST/FEMA 
Functional Recovery report.

The Resilient Design Movement

“Functional recovery is a post-earthquake 
performance state in which a building or 

lifeline infrastructure system is maintained, 
or restored, to safely and adequately 

support the basic intended functions 
associated with the pre-earthquake use or 

occupancy of a building…”
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2) Background on the development of new Functional Recovery 
building code requirements over the past ~3 years (Building 
Seismic Safety Council Functional Recovery Task Committee) 
[Reid Zimmerman]

Webinar Outline



NATIONAL INSTITUTE OF BUILDING SCIENCES

Functional Recovery 
Requirements for the NEHRP
Provisions and ASCE 7

Res i l i ent  Des ign  Coa l i t ion  – In t roduct ion ,  Over v iew and Q&A
Februar y  18 ,  2025

Reid  Z immerman
Techn ica l  D i rector  |  KPFF  Consu l t ing  Eng ineer s
re id . z immerman@kpf f. com



Functional Recovery Task Committee(s)

2AMERICAN SOCIETY OF CIVIL ENGINEERS

Functional Recovery Task Committee Functional Recovery Task Committee



Outline of Appendix

3
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Bottom left figure from Bruneau et al. (2003)
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with 25% conditional probability of exceedance
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Functional 

Recovery
Life Safety
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β = 0.6β = 0.6Fragility Uncertainty

25% probability of 
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10% probability of 
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FRER < 2/3x MCERDE = 2/3x MCER

Design Ground 
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Table courtesy of Dustin Cook
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Section A.1 General

Section A.2 Definitions

Section A.3 Symbols

Section A.4 Basic Intended Function

Section A.5 Functional Recovery Category

Section A.6 Seismic Ground Motion Values

Section A.7 Geologic Hazards

Section A.8 … Structural Systems for Buildings
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Graphics courtesy of Jon Heintz
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Analysis and Design for Structural Systems
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Section A.1 General

Section A.2 Definitions

Section A.3 Symbols

Section A.4 Basic Intended Function

Section A.5 Functional Recovery Category

Section A.6 Seismic Ground Motion Values
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UseInstead of

Functional Recovery 

Earthquake = FRER

Design Earthquake = 2/3x 

MCER

Functional Recovery 

Response Modification 

Coefficient, Rfr

Response Modification 

Coefficient divided by 

Importance Factor, R/Ie

Functional Recovery 

Allowable Story Drift, ∆afr

Allowable Story Drift, ∆a

* and a few other things

Rfr ≤ R

Perform a separate analysis and design to ASCE 7 Chapter 12 except:

∆afr ≤ ∆a



Analysis and Design for Structural Systems
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Not possible to map all ~90 

seismic systems in Chapter 12 for 

functional recovery.



Analysis and Design for Structural Systems
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Primary Goal of the Resilient Design Coalition:

Quantify Rfr and ∆afr for as many additional building 

structural systems as possible.



Section A.1 General
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Analysis and Design for Nonstructural Systems

16

UseInstead of

Functional Recovery 

Earthquake = FRER

Design Earthquake = 2/3x 

MCER

Functional Recovery 

Seismic Component 

Importance Factor, Ipfr

Seismic Component 

Importance Factor, Ip

* and a few other things

Ipfr

Ipfr
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Section A.17 Explicit Functional Recovery Assessment Procedures

Section A.18 Consensus Standards
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Work on the 2026 NEHRP Recommended Seismic Provisions is ongoing. 

The final content of the proposals for the 2026 NEHRP Recommended Seismic Provisions will 

depend on the technical and policy deliberations of the Task Committee and the PUC. 

All proposals will be balloted through the consensus review process, and any concepts discussed 

herein are subject to change depending on further development of proposals and deliberations 

during balloting. 

This work is being done under an ongoing FEMA architect - engineer contract.                              

Final results, conclusions, and recommendations are still pending.
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Thank you
Reid  Z immerman
Techn ica l  D i rector  |  KPFF  Consu l t ing  Eng ineer s
re id . z immerman@kpf f. com
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1) Overview of the Resilient Design Movement over past ~25 yrs. 
[Curt Haselton]

2) Background on the development of new Functional Recovery 
building code requirements over the past ~3 years (Building 
Seismic Safety Council Functional Recovery Task Committee) 
[Reid Zimmerman]

3) Introduction to the Resilient Design Coalition                     
(which will build on the foundation laid by the BSSC FRTC)             
[Curt Haselton]

4) Dedicated Time for Q&A (~15-20+ minutes)

Webinar Outline
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Coalition Motivation and Purpose

 BSSC FRTC Work and Progress:
 The FRTC has worked on a volunteer basis for nearly three years.
 This has resulted in a complete chapter/appendix (in ballot now).
 However, at the August 2024 PUC meeting, it was clear that the PUC 

desired a more complete set of structural systems in the new Rfr table 
(beyond the capacity of the volunteer effort).

 We have a ~1 year window of opportunity to further impact this code cycle.

 The Idea:
 Can we find win-win support to expand work beyond the volunteer FRTC 

effort? (i.e. refill the gas tank)
 We found this win-win by working with structural system supporters to             

qualify more structural systems.
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 The Resilient Design Coalition Supporters to date:
 Charles Pankow Foundation – anchor supporter 

with full matching funds ($230k to date for Phase I)
 Resilient structural system supporters 

 Supported Structural Systems To Date                 
(all are non-proprietary):

 SpeedCore

 Precast hybrid moment frame 

 Steel damped moment frame 

 Steel buckling-restrained braced frame                       
(qualification report, possible refinement)

 Wood light-frame (possible refinement)

 Tilt-up (rigid-wall flexible-diaphragm)

Resilient Design Coalition Support/Systems
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 Additional Possible Systems (many in active discussion):

 Mass Timber Rocking walls (proposal to US Forest Service Wood Innov. Grant)

 Base isolated buildings

 RC Walls: Ductile coupled, coupled, uncoupled

 Masonry: Rigid-wall flexible-diaphragm in masonry, other masonry building types

 Additional steel SMF (e.g. SidePlate, Yield-Link Moment Connection, DuraFuse)

 Additional steel braced frames (SCBF, Yield-Link Brace Connection)

 More complete support for wood light-frame, including general WLF and resilient 
design solutions for wood light-frame (e.g. Hardy Frame, Hardy Shear Wall, 
Strong-Wall, and Yield-Link Moment Connection in wood)

 Others?  Any suggestions?

Resilient Design Coalition Support/Systems
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Resilient Design Coalition Work Plan

 Task 1: Develop the standard FEMA P58 pre-qualification methodology. [DONE!]

 Task 2: Edit and refine the pre-qualification process, based on PUC feedback, and iterate 
until it is approved.

 Task 3: Secure as many co-funders as possible for structural system resilient design 
evaluation studies. [in progress]

 Task 4: Finalize the technical project team. [DONE!]

 Task 5: Finalize the Technical Advisory Committee responsible for independent technical 
review. [in progress]

 Task 6: Evaluate as many structural systems as possible, and do the research needed to 
clearly support design requirements for each system. [in progress]

 Task 7: Document research results in technical report(s), and likely also journal papers and 
conference papers.

 Task 8: Create proposals to the BSSC PUC for the resilient design requirements for each 
structural system, and iterate with PUC during voting/revisions process.

 Task 9: Throughout project, do frequent webinars to disseminate research results.
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Resilient Design Coalition Work Plan

 Detailed Timeline (with webinars throughout):
 Dec/January: Launched/started work (and structural system evaluations are currently in-progress)

 Jan. 23rd: PUC leadership coordination/planning meeting

 Feb. 5th: Coalition presentation to the Provisions Update Committee (for feedback)

 Feb. 5th: Submit expanded Section A.8 structural system quantification procedure.

 ~Feb. 21st: Coalition Work Plan to Provisions Update Committee for formal comment.

 Feb/March: Finalizing support for additional structural systems.

 March 31st: Preliminary evaluation reports done for some structural systems.

 April 23-25 PUC Meeting: Provide working update

 June 16th (ballot date): System proposals Cohort #1 (proposal for new/modified line in Rfr table, 
full supporting report; note that some preliminary reports are due by March 31st)

 August 26-29 PUC Meeting: Provide working update

 Sept 22nd (ballot date): Clean-up ballots from June, and likely Cohort #2 of system proposals.

 December PUC Meeting: Provide working update

 Jan 5th 2026 (ballot date): Final ballot for this cycle (probably just clean-up, likely not a Cohort #3)

 Early 2026 PUC Meeting: Wrap things up for this code cycle (if not before)!
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Resilient Design Coalition Work Plan

 Summary of Primary Coalition Deliverables:

1) Structural system quantification/qualification procedure.

2) BSSC code proposals for new structural systems (line items in Rfr table).
3) Supporting evaluation reports documenting underlying evaluations.

4) Education and outreach (webinars, publications).
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Work of FRTC vs. Coalition

 Keep Coalition work separate from FRTC (at request of PUC Leadership). 
 Be sure Coalition work does not delay the FRTC work (e.g. current ballot).

 Separate roles and steps:

1) FRTC: Produce a complete Appendix A, currently in ballot, and this train of 
work continues separately from the Coalition start-up.

2) Coalition: Evaluate more structural systems and provide targeted ballots to 
add/refine line items in the Rfr table of Appendix A.
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Resilient Design Coalition Funded “Tiger Team”

“Tiger Team”: A small technical team tasked with addressing 
a specific complex problem over a short period of time.
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Resilient Design Coalition Funded “Tiger Team”

 Funded Resilient Design Coalition “Tiger Team”:
 University of British Columbia: Carlos Molina-Hutt, Kristen Blowes (PhD student, soon post-doc), 

Huy Pham (newly added post-doc from UC Berkeley)
 KPFF: Reid Zimmerman
 HBRG: Curt Haselton, Ed Almeter, Dave Welch, Jared DeBock
 Many in-kind contributors and supporters (may try to enumerate and recognize in the future)
 Reviewers: External/independent reviewers (TBD and to be invited shortly)
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Review of Code Development Process for Safety (current):

Lots of Analysis Runs 
for Lots of Design Cases

Prescriptive Design 
Requirements for the Code

Process for Qualifying a Structural System
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Similar use of FEMA P-58 for Functional Recovery Provisions:

Lots of Analysis Runs 
for Lots of Design Cases

Prescriptive Design 
Requirements for the Code

Process for Qualifying a Structural System
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Current 
ASCE7 
Safety 
Design

New Design for Quick 
Functional Recovery

R = 8
Drift Limit 

= 2%

R = 8
Drift Limit 

= 2%

R = ??
Drift Limit 

= ??

R = ??
Drift Limit 

= ??

Process for Qualifying a Structural System
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Process for Qualifying a Structural System
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Coalition Webinar Series

 Education and Outreach is an important aspect for us in the work of the 
Resilient Design Coalition.

 We are creating our webinar plans/schedule now (with many envisioned 
topics), and we ask for your input on what you would like to hear more about!

 Next Webinar:

 Title: Structural and Nonstructural 
Design Requirements for Functional 
Recovery Performance as part of the 
2026 NEHRP Provisions. 

 Carlos Molina-Hutt, PhD, University 
of British Columbia

 Tentatively, next Tuesday February 
25th 1:00-2:15pm PST (to be 
confirmed and announced shortly)



26

© HB-Risk GroupHBRG | Where Research Meets Practice

1) Overview of the Resilient Design Movement over past ~25 yrs. 
[Curt Haselton]

2) Background on the development of new Functional Recovery 
building code requirements over the past ~3 years (Building 
Seismic Safety Council Functional Recovery Task Committee) 
[Reid Zimmerman]

3) Introduction to the Resilient Design Coalition                     
(which will build on the foundation laid by the BSSC FRTC)             
[Curt Haselton]

4) Dedicated Time for Q&A (~15-20+ minutes)

Summary



27

© HB-Risk GroupHBRG | Where Research Meets Practice

Time for Q&A!

 Thank you for your time!

 Time for questions!  With Zoom, we can do:
• verbal questions (so we can actually interact more!), 
• or questions typed in.

 For further questions, or to provide feedback, please 
contact Allison at the SP3 office and she can connect you 
with the right person (allison@hbrisk.com). 

Curt Haselton: curt@hbrisk.com, Direct: (530) 514-8980

www.sp3risk.com
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