
September 18, 2024

Resilience & The Evolving 
Standard of Care            Part 1

California has been experiencing intensified impact from climate changes to our buildings 
and communities. These impacts have created both challenges and opportunities for 
California architects in many ways: design processes, stakeholder engagement, 
regulatory compliance, and standard of care. 

AIACA assumes leadership in providing California architects with resources they need to 
strengthen their practice and to protect Health, Safety, and Welfare of Californians. 



Learning Objectives
Recognize and distinguish how industry practice is changing in response to 
worsening climate conditions (Industry Standard of Care), and how courts 
view the responsibilities of design firms in designing to account for future 
climate risks (Legal Standard of Care).

Understand the five steps in the Tool Kit methodology used to create 
mitigation strategies for high-performance buildings that include 
Sustainability and Net Zero Carbon Design components.

Know the impact of choices made in a project from Scope to Project 
Integration.

Identify opportunities and provide examples for clients that embrace 
resilience goals and risks that may come with ignoring shocks and stresses.

Understand the role and use of the REDi  Rating System.

Attendees will earn 1.5 AIA LU/HSW for attending this presentation live. 
AIA CA will submit you for AIA credit.



Housekeeping Reminders 



Moderator: Tian Feng, FAIA

Agency Architect for the San Francisco Bay 
Area Rapid Transit District (BART)



Since 1967, AIA California has been in 
the forefront of shaping and designing 
buildings and communities for the 
Health, Safety, and Welfare of 
Californians.

January 2, 2022, A wave of king tide overtopping embankment at San Francisco Embarcadero. Photo by Tian Feng

AIACA & Resilient Design Committee

Intensified climate hazards not only 
impact our environment but also our 
practice of architecture. They demand 
architects to be equipped with ability 
for applying resilient design concept in 
their practice – a professional 
competence issue; they also demand 
architects to be knowledgeable about 
climate hazards’ impact to their client’s 
human and property wellbeing – a 
standard of care issue.



Resilience & The Evolving Standard of Care

Introduction 
By AIACA staff and Moderator

Practice Resources – AIA & HKS Resilient Design Toolkit
Presented by HKS 

Resilience Design Tools – REDi  Rating System
Presented by ARUP 

Trends & Case Studies - An Evolving Standard of Care for Design Firms
Presented by Victor Insurance Managers LLC 

Discussion
Moderated by Tian Feng, FAIA, FCSI



Sammy Shams, AIA – Sustainable Design Leader, HKS
Amanda S. Barton, AIA, RID – Project Designer, HKS 
Josephine Hsu, AIA – Architect, HKS 

Andreanna Tzortzis, SE, PE – Associate Structural Engineer, ARUP 
Ana Moura-Cook, PE – ARUP ​Alum

Yvonne Castillo, Esq. – Sr. Vice President, Director of Risk Management 
               & Global ESG Chair, Victor Insurance

Presenters



Resilience and the Evolving 
Standard of Care 
Session 01 – 
Integrating Resilience Design Into Your Architectural Projects

Wednesday, September 18, 2024 

12:00 Noon – 1:30 PM PST

Learning Units [1.5 Credit Hour]



This presentation is protected by U.S. and 
international copyright laws. 

Reproduction, distribution, display and use of the 
presentation without written permission of the 
speaker is prohibited.



This program is registered with the AIA/CES for continuing professional 
education. As such, it does not include content that may be deemed or 
construed to constitute approval, sponsorship or endorsement by AIA of 
any method, product, service, enterprise or organization. 

The statements expressed by speakers, panelists, and other participants 
reflect their own views and do not necessarily reflect the views or 
positions of The American Institute of Architects, or of AIA components, or 
those of their respective officers, directors, members, employees, or 
other organizations, groups or individuals associated with them. 

Questions related to specific products and services may be addressed at 
the conclusion of this presentation.



Speakers

Amanda Barton, 
AIA, RID

Project Designer, 
HKS

Ana Moura-Cook, 
PE

Arup Alumna

Andreanna Tzortzis, 
SE, PE 

Associate 
Structural Engineer, 

Arup

Josephine Hsu, 
Assoc. AIA
Architect, 

HKS

Sammy Shams, 
AIA,

Sustainable 
Design Leader, 

HKS



Course / Learning Objectives
1. Recognize and distinguish how industry practice is changing in response to worsening 

climate conditions (Industry Standard of Care), and how courts view the responsibilities 
of design firms in designing to account for future climate risks (Legal Standard of Care).  

2. Understand the five steps in the Tool Kit methodology used to create mitigation 
strategies for high-performance buildings that include Sustainability and Net Zero 
Carbon Design components.

3. Know the impact of choices made in a project from Scope to Project Integration.
4. Identify opportunities and provide examples for clients that embrace resilience goals 

and risks that may come with ignoring shocks and stresses. 
5. Understand the role and use of the REDi Rating System.



Agenda
• Resilience Overview
• Resilience Design Toolkit

oStep 01: Resilience Scope Assessment
oStep 02: Team Alignment & Project Planning
oStep 03: Identify Hazards
oStep 04: Integrate Resilience
oStep 05: Evaluate + Nurture

• REDi  Resilience-Based Design Guideline
• Best Practices & Closing Thoughts



Resilience Overview
Why Resilience?









5-Forms of Resilience

Health 
Resilience 
refers to the 
physical, 
mental, and 
social health 
of 
individuals 
of a place. 

Social 
Resilience 
health of a 
community 
to maintain 
cultural and 
historical 
traditions 
that can 
define a 
sense of a 
place.

Infrastructure 
Resilience 
focuses on the 
physical 
infrastructure 
of a place.

Environmental 
Resilience 
includes 
climate and 
weather 
impacts on an 
ecosystem as 
well as all the 
native flora 
and fauna 
species of a 
place. 

Economic 
Resilience 
Ability to 
prepare, 
endure, and 
operate 
through 
adversity.



Resilient design 
follows a weak-link 
model

Sustainable design 
follows an additive 
model

The gains from each sustainable design 
choice are not explicitly dependent on all 
other choices.

All systems work together to maintain the 
building’s essential functions across all 
aspects.



Sustainability 

• Reduced Energy & Water 
Demand

• Renewable Energy
• Passive Building Systems
• Restore and protect site 

ecosystems
• Support community 

culture, customs, and 
needs

Resilience
• Multiple Energy & Water 

Sources
• Passive Survivability
• Leverage strengths of 

natural ecosystems
• Support Community 

connections and 
infrastructure

• Utility Grid 
Independence

• Habitat 
Protection

• Carbon 
Reduction



Mexico City Beach, FL 
after Hurricane 
Michael (Cat. 5) in 
2018.



Resilience Design Toolkit
Introduction



CODE SHELTER IN PLACE

PASSIVE SURVIVABILITY

CONTINUITY OF OPERATIONS

Designing Beyond Code
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Resilience Design Landscape
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Resilience Design Coordination Timeline

Kick-off & 
Visioning

Iterative BCA w/ Pricing in Each Phase 

REDi Requirements Tracking (Scorecard)

Unaware / Exploring

Post DeliveryConstruction 
Administration

Propose 
/ Bid

Concept 
Design

Design 
Development

Schematic 
Design

Pre-
Design

Construction 
DocumentsRFPInitial 

Discussion

Show 
Value of 

Resilience Hazard 
Assess.

Design 
Recommendations

Client 
Relations

POEContinue to Develop 
Design Strategies

Finalize Design 
Measures and 

Conduct Final BCA

All Projects
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Resilience Design Toolkit – 5 Steps



Step 01
Resilience Scope Assessment



Step 01 – Resilience Scope Assessment

Private 
Conversations

Embedded in 
an RFP/RFQ

Added to an 
Existing Project

Stakeholder 
Meeting

Page 13



Example RFP

Deciphering Resilience Scope

1. Identify resilience scope in 
RFP

2. Ask questions
3. Compile information
4. Develop a proposal 

response 

Project Background

• Confidential Client
• Healthcare Master Planning
• Main Campus and smaller 

Outpatient facilities
• 5–10-year planning horizon
• Exploring Resilience



SCOPE DELIVERABLESTASK

1. Current State Analysis
2. Assess Potential Hazards, 

Risk & Vulnerabilities
3. Determine Resilience 

Goals
4. Identify Strategies to 

Achieve Goals

• Review Current State of 
campuses and policies

• Determine potential hazards, 
risks and vulnerabilities

• Develop a plan to mitigate 
risk and vulnerabilities

• Stakeholder Goal Setting 
Session

• Risk & Vulnerability Assessment 
Report for each campus

• Comprehensive Resilience Plan 
providing strategies to mitigate 
risk for each campus

Resilience 
Assessment

Example Scope of Work



Step 02
Team Alignment & 
Project Planning



What Does This Mean For My Project? 

Task 01 – Determine the 
Resilience Scope Task 02 – Assemble the Team

Detect Resilience Scope from 
Client

• Private Conversations
• RFP/RFQ
• Added Scope
• Stakeholder Meetings

Determine 
• Who to include?
• What is their task?
• How much fee needed?

Work Plan Job Cost

Manage Client Expectations

Define & Refine Resilience 
Scope

Deliverables



Step 02 – Team Alignment & Project Planning

Owner

Architect / 
Interior Design

General 
Contractor

MEP Eng.

Civil Eng. / 
Landscape

Structural Eng.

Cost Estimator

Construction 
Manager

Geo/Tech.

Sub. 
Contractors

ESG

Transportation

Coastal & 
Marine

Climate & Data 
Science

Ecological 
Systems

Asset 
Management

Resilience 
Assessor

Specialty 
Consultants

Page 17



Building the Team



Aligning the Team



Project Planning - Workplan & Job Cost Budget



Step 03
Identify Hazards



Step 03 – Hazard Assessment and Identifying Risk/ Vulnerability

Page 22



Step 03 – Identify Hazards

+ 10 more 
Hazards in 
the FEMA 
National 
Risk Index 

Pages 
23-25



Step 03 – Industry Tools

NOAA Sea Level 
Rise Viewer

FEMA National 
Risk Index

Flood Factor

Risk Factor

Page 23



Step 03 – FEMA National Risk Index



Step 03 – Determine Critical Impacts

Earthquake

Shaking, Vertical 
/ Horizontal 

Displacement

Liquefaction

Building 
Damage

Utility 
Disruption

Infrastructure 
Disruption

Mental & 
Physical Harm

Financial 
Impacts

Hazard Primary Impacts Secondary Impacts

Page 28

Fault Rupture

Landslides

Tsunami



Step 03 – Magnitude of Consequence

Page 26



Step 03 – Determine Magnitude of Consequence

Hazard mapping chart helps determine risk from 
identified hazards.

Critical Hazard Probability 
(Annualized 

Frequency) per 
year

Exposure Value Magnitude of 
Consequence 

(Expected Annual 
Loss)

Earthquake 0.654% Chance $263B $1 per $3,150
Drought 55.3 $318B $1 per $10.27
Heat Wave 2.3 $263B $1 per $1.27B
Wildfire 0.254% $166B $1 per $91,200
Landslide 0 $15B $1 per $1.48M

Probability vs. Frequency. It is impossible to know exactly how many storms or 
hazardous events will occur in any given year. We use annualized frequency to assess 
probability of a hazard occurring.  

Page 27



Critical Hazards

Earthquake
Drought
Heat Wave
Wildfire
Land Slide

Others to consider:
Pandemic / Health Emergency
Social Unrest

Wildfire
0.254% AF
$166B AL

Drought
55.3 AF
$318B

Earthquake
0.654% AF
$263B AL

Heat Wave
2.3 AF

$263B AL

Landslide
>0 AF

$15B AL

M
ag

ni
tu

de
 o

f C
on

se
qu

en
ce

Probability (Annualized Frequency)

Step 03 – Plotting Magnitude of Consequence



Step 04
Integrate Resilience 



Step 04 – Knowledge of Place in Design

Page 18



Systems Thinking

Weak Links

Equitable Communities

Vernacular Design

Policies & Operations

Ecological Solutions

Time

7 Topics to Consider

Step 04 – When Developing Solutions….
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Step 04 – Resilience Design Feedback Loop
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From Step 03 – Determine Critical Impacts

Hurricane

Storm Surge

Pluvial 
Flooding

Strong Winds 
& Tornadoes

Water 
Contamination

Utility 
Disruption

Infrastructure 
Disruption
Mental & 

Physical Harm
Financial 
Impacts

Hazard Primary Impacts Secondary Impacts

Page 28



Critical Hazards

Hurricane
Tornado
Coastal Flooding
Lightning
Sea Level Rise

Others to consider:
Pandemic / Health Emergency
Social Unrest Coastal 

Flooding
3.7 AF

$34M AL

Lightning
244 AF

$32M AL

Tornado
0.2 AF

$597M AL

Sea Level Rise
0.5-1” Per Yr.

$N/A

Hurricane
0.3 AF

$19B AL

M
ag

ni
tu

de
 o

f C
on

se
qu

en
ce

Probability (Annualized Frequency)

From Step 03 – Plotting Magnitude of Consequence



Step 04 – Benefit Cost Analysis

Page 31

Sanibel Island, FL after 
Hurricane Ian (Cat. 4) 2022.
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Step 04 – Benefit Cost Analysis

Page 37

Step 1
Data Collection 
and Project 
Information

Step 2
Determine value of 
building and its 
assets

Step 3
Characterize 
Hazard Impacts 
and determine 
Damages

Step 4
Identify mitigation 
alternatives and 
associated 
benefits

Step 5
Calculate Benefit 
Cost Ratio (BCR)

Benefit Cost Analysis (BCA) Steps

AIA Resilience Course, Module 7 “Business of Resilience” (AIA 2018)



Step 04 – Benefit Cost Analysis

Cost for 
Resilience 
Strategies

Damages from 
Potential 
Hazards >

Damages 
Cost of Resilience 

Strategies

The Resilience 
Strategy Should be 

Considered

Benefit Cost Ratio 
(BCR) >1.0



Step 04 – Benefit Cost Analysis
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Step 04 – Benefit Cost Analysis



Step 04 – Benefit Cost Analysis



Step 04 – BCA to CBA
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Step 04 – BCA to CBA
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Step 04 – BCA to CBA

Page 39

Option C Should Be Selected



Step 04 – BCA to CBA

Damages 
Cost of Resilience 

Strategies
Benefit Cost Ratio (BCR) >1.0



Step 04 – BCA to CBA

$38,421,000 
$34,000,000 Resilience Strategy Adds Value

Benefit Cost Ratio = 1.13 >1.0



Step 05
Evaluate & Nurture





Safety Assessment Program (SAP)



Safety Assessment Program (SAP) 
Training
Evaluate buildings after disasters to help 
people get back into their homes and 
businesses

• Get certified to do rapid safety assessments
• Based on CalOES's SAP program
• 2 half-day sessions |  6 LU HSW
• Sessions:

o September 25-26, 2024
o December 10-11, 2024



REDi  Design Guidelines
Resilience-based Design Initiative



REDi aims to transform the way resilience is measured and 
implemented in the built environment, and to lower the barrier to 
entry for owners, developers, architects, and engineers to achieve 
resilience. Ultimately, REDi defines best practice for resilience-
based design.

Mission



REDi  Design Guides
REDi  is a suite of design guides 
to enable resilient design in the 
built environment.

Each REDi  guide is a set of 
prescriptive guidelines for 
owners, engineers, and 
architects to implement resilience-
based design to achieve beyond-
code resilience objectives.

https://www.redi.arup.com/

Resilience-driven Design

https://www.redi.arup.com/


Current industry approach

Individual 
Resilience Choices

• Some disciplines incorporate 
climate change

• Some aspects designed for 
beyond-code requirements

Best practice

Align to a 
Resilience Framework

• Addresses all potential weak links
• Aligns resilient standards across 

all disciplines

Resilience In Practice



REDiTM uses a tiered system 
of “resilience objectives” 
based on the desired level of 
building functionality and 
performance following a 
natural hazard event. 

Design teams conduct an 
initial workshop with the client 
to establish resilience 
objectives for a project, which 
REDi  then lays out 
actions to meet those 
objectives

Immediate Re-Occupancy
Functional recovery in < 72 hours Probable Loss < 2.5% Physical injury due to failure of 

building components unlikely

Immediate Re-Occupancy
Functional recovery in < 1 month Probable Loss < 5% Physical injury due to failure of 

building components unlikely

Re-Occupancy in < 2 weeks
Functional recovery in < 6 months Probable Loss < 10% Physical injury due to failure of 

building components unlikely

Platinum

Gold

Silver

Downtime Property Damage Occupant SafetyRating

Three Tiers of Resilience Objectives



To achieve holistic resilience, REDi  
lays out clauses for design teams to 
follow to across four key areas:

• Operational: contingency plans and 
processes to support downtime 
objectives

• Building: enhanced structural and 
non-structural component design

• Site: consideration of outside-the-
perimeter factors and access

• Assessment: ensure that the design 
meets desired objectives

Framework for Holistic Resilience



• Back-up utilities, communications, 
security, etc. 

• Engineer / contractor on retainer
• Protection of critical systems / long-lead 

time components
• Business continuity plan

REDi Framework



• Performance-based design / NLTHA
• Limit building drifts
• Seismic protective devices
• Explicit quantification of collapse

REDi Framework
Structural systems



REDi Framework
Non-structural systems



REDi Framework



REDi Framework



The REDi Risk Models are now publicly available!

https://www.arup.com/news-and-events/redi-seismic-downtime-model-released-as-open-source-software-to-advance-resilient-design
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Classrooms

Research labs
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Residential (functional)
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REDi Framework



Each clause provides 
objective-specific 
guidance on how it can 
be met in order to lower 
the barrier to uptake of 
resilient design actions

OBJECTIVE TOPIC ACTIONS DISCIPLINE

M
AI

N
TA

IN
 O

PE
RA

TI
O

N
S

Utility Reliability MEP

Power

Potable Water

Non-potable Water

Action-Oriented Guidance



REDi  in Practice

181 Fremont achieved REDi Gold Rating



Case Study | University of British Columbia



Link to 2017 UBC Campus Resilience Report:https://facilities.ubc.ca/projects/seismic/seismic-planning-timeline/ 

Assess vulnerability of 
operations

Develop resilience 
strategies based on C/B

Assess damage to 
buildings and critical 
services

Quantify seismic risk for 
scenarios

Case Study | University of British Columbia

https://facilities.ubc.ca/projects/seismic/seismic-planning-timeline/


REDi Guides Design of 
New Construction & 
Retrofits

Users: Designers

Seismic Real 
Estate Framework

Guides Decision Making

Users: UBC staff

Implementation of 
Resilience Vision

Case Study | University of British Columbia



89
              

Operational 
category

Required 
performance

New facilities Critical Platinum
Important Gold
Normal Gold

Mitigation of 
existing buildings

Critical Platinum
Important Gold
Normal Silver

Case Study | University of British Columbia



90
              

Make new 
construction resilient

2020 2025 2030 2035 2040 2045 2050

Enhance Tier II/I buildings that support critical 
functions

Protect life safety

Maintain critical 
functions

Recover important 
functions quickly Enhance Tier III buildings that support important functions

Enhance Tier III buildings that support critical 
functions

Mitigate Tier IV buildings

Mitigate Tier V buildings

Confirm seismic risks Confirm Tier V, 
IV, III buildings

Construct new facilities to resilience-based design guidelines

Case Study | University of British Columbia



Architect:  Proscenium
Resilience Consultant:     Arup

Example project | Macleod Building, UBC, Vancouver
REDi Rating

None



Architect: Proscenium
Engineer of Record: RJC
Structural Peer Reviewer: Arup
Resilience Peer Reviewer: Arup

Example project | Jack Bell Building, UBC, Vancouver
REDi Rating

Silver



Architectural considerations

Façade enhancements and testing

Relocation & testing of equipment Enhanced ceiling detailingEnhanced partition detailing

How did REDi affect these projects?



Closing Thoughts
Leveraging Integrative Frameworks for Resilient Design



Resilient Design

Early 
Engagement

Business 
Case

Holistic 
Collaboration

Industry 
Trending this 

Way

New Standard 
Practice

Mitigating 
Professional 

Risk



Post DeliveryConstruction 
Administration

Propose 
/ Bid

Concept 
Design

Design 
Development

Schematic 
Design

Pre-
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Navigating 
Professional Liability 
and Climate Change

Yvonne Castillo, Esq.
SVP, Director of Risk Advisory
Victor Insurance Managers, LLC



Standard of Care – Traditional Context

102

Reasonable
Professional 

Judgment

Codes/Regulations

Increased 
Uncertainty

Long-term 
durability

Inadequacy 
of codes



Evolving Standard of Care for Climate Change

103

Reasonable
Professional 

Judgment

Codes/Regulations

Resilience-based rating 
systems/guidelines, climate 

projection reports/tools, 
climate modeling



Reaction by Courts
Balancing Test

104

Lawsuits 
against:

• industry for failing to 
adapt facilities against 
severe weather events

• government entities for 
failing to adapt or 
adapting improperly 

• federal agencies for 
not considering 
climate change factors 
in project development

Professional 
Duty 

Public 
Interest



To submit your question, click on the Q&A button located on the black 
menu bar at the lower or upper portion of your screen, then type in our 

questions.

Q+A 

September 18, 2024

Resilience & The Evolving 
Standard of Care            Part 1
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