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@ California

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.

AIA
Understand the role and use of the REDi™ Rating System. Continuing

Education
Provider

Attendees will earn 1.5 AIA LU/HSW for attending this presentation live.
AlA CA will submit you for AlA credit.
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Moderator: Tian Feng, FAIA

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




AIACA & Resilient Desigh Committee

Since 1967, AlA California has been in
the forefront of shaping and designing
buildings and communities for the

SE Tt R, Health, Safety, and Welfare of
Californians.

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 conceptin
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

January 2, 2022, A wave of king tide overtopping embankment at San Francisco Embarcadero. Photo by Tian Feng ; sta nda rd Of care ISsue.




Resilience & The Evolving Standard of Care

Introduction
By AIACA staff and Moderator

Practice Resources — AlA & 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




Presenters

Sammy Shams, AlIA — Sustainable Design Leader, HKS
Amanda S. Barton, AlA, RID - Project Designer, HKS
Josephine Hsu, AIA - Architect, HKS

Andreanna Tzortzis, SE, PE- Associate Structural Engineer, ARUP
Ana Moura-Cook, PE - ARUP Alum
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& Global ESG Chair, Victor Insurance




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]
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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.
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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 AlA 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.
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Speakers

Sammy Shams, Amanda Barton, Josephine Hsu, Ana Moura-Cook, Andreanna Tzortzis,
AlA, AlA, RID Assoc. AIA PE SE, PE
Sustainable Project Designer, Architect, Arup Alumna Associate
Design Leader, HKS HKS Structural Engineer,
HKS Arup
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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. ldentify 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.

® HIKS ARUP



Agenda

* Resilience Overview

* Resilience Design Toolkit
o Step 01: Resilience Scope Assessment
o Step 02: Team Alignment & Project Planning
o Step 03: Identify Hazards
o Step 04: Integrate Resilience
o Step 05: Evaluate + Nurture

« REDI™ Resilience-Based Design Guideline
» Best Practices & Closing Thoughts
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Resilience Overview

Why Resilience?
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U.S. 2024 Billion-Dollar Weather and Climate Disasters
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1980-2024 United States Billion-Dollar Disaster Year-to-Date Event Cost (CPI-Adjusted)
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1980-2024 United States Billion-Dollar Disaster Year-to-Date Event Count (CPI-Adjusted)
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Health
Resilience
refers to the
physical,
mental, and
social health
of
individuals
of a place.

5-Forms of Resilience

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.

@ HKS ARUP



@% Sustainable design
w follows an additive
model

Resilient design
follows a weak-link
model

The gains from each sustainable design All systems work together to maintain the
choice are not explicitly dependent on all building’s essential functions across all
other choices. aspects.

@ HKS ARUP



Sustainability

Reduced Energy & Water
Demand

Renewable Energy
Passive Building Systems
Restore and protect site
ecosystems

Support community
culture, customs, and
needs

Utility Grid
Independence
Habitat
Protection
Carbon
Reduction

Resilience

Multiple Energy & Water
Sources

Passive Survivability
Leverage strengths of
natural ecosystems
Support Community
connections and
infrastructure

@ HKS ARUP



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

® HIKS ARUP



Designing Beyond Code
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Resilience Design Landscape

Processes

Ratings &
Certifications
REDI™ Rating RELI™ 2.0
System T pesilience
Guidelines Living
Building
Challenge
vd.0
1S0O 14090,
14091, 22301 »
LEED
h wéfvd .l
& LEED

AlA Resilient v5 Beta

Project Process
Guide

i\

WELL w2

Resilience & Fitwel v2.1

Design

US Climate
Resilience
Toolkit

Autocase

NOAA
Implementing P
the Steps to

Resilience

Reslience Landscape

Page 9

@ HIKS ARUP




Resilience Design Coordination Timeline

Unaware / Exploring

Show
Value of
Resilience

Kick-off &
Visioning
®

SN

Initial Propose

. . RFP
Discussion

/ Bid

Hazard
Assess.

I

Pre-
Design

I ———— e ———
- =~

All Projects
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Resilience Design Coordination Timeline

Unaware / Exploring

Show Kick-off &
Value of Visioning
®
Resilience Hazard

/K Assess.

Initial RFP Propose Pre-
Discussion / Bid Design

Hazard
Determine Assess.

mgw .
Resilience Confirm
Scope Goals

Evaluating / Embedded

PSS ——— | ——
- =~

All Projects
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Resilience Design Coordination Timeline

Unaware / Explorin All Projects
P 9 J
,,’ --------------------------------------------------------- -N\
Show  Kick-off & s/ Y
Visioni : : :
Rval.‘lj.e of  VISIONING REDi Requirements Tracking (Scorecard
esiliience

Hazard
/N AssIess. lterative BCA w/ Pricing in Each Phase

o —————————————— —— - — - -

Initial REP Propose Pre- Schematic Design Construction Construction Post Delive
Discussion / Bid Design Design Development Documents Administration y
A I | \./ I
]
Hazard | Continue to Develop POE
: Design Strategies Cli
_ ient
Determine Assess. | o . _
Resili o I Finalize Design Relations
eSSI lence  confirm \\ Design Measures and /
cope Goals . Recommendations Conduct Final BCA S
~

4 T T T T T - — -

Evaluating / Embedded
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Resilience Design Toolkit — 5 Steps
D pu P rioming )

Post-Construction

Design }

Pre-Concept }

1. Resilience Scope

Determine the client’s
understanding of resilience
and the owner’s project
requirements. Develop an
appropriate resilience scope
for the project.

Perform:

Identify Client Understanding
of Resilience

Assess Resilience Scope

2. Team Alignment + Planning

Develop a plan to integrate
resilience in the project by
identifying appropriate talent
and process by creating a
resilience design work plan.

Perform:

Create Resilience Design
Workplan

Assemble Project Team
Resilience Design

Kick-off, Visioning, and Work
Sessions

3. Identify Hazards

After the plan is set, identify
project hazards, then assess
risk & vulnerability. Discuss
results with project team and
stakeholders.

Perform:
Hazard Study

Risk & Vulnerability Assessment

Determine Critical Hazards

Employ:

AlA Principles of Design
Excellence Framework

4. Integrate Resilience Design

Mitigate project risk &
vulnerability by integrating
resilience design measures.
Assess viability & feasibility of
specific strategies through a
Benefit Cost Analysis.

Benefit Cost N
Analysis (BCA) K,

Resilience Design
Feedback Loop

[}
'
I
1
[}

\

ey Choosing By
“~.. Advantages

5. Evaluate + Nurture

Project close out and
delivery. Assess building
resilience performance and
develop a case study after
first year of operation.

Perform:

Post Occupancy Evaluation

Create:

Case Study & Apply Lessons
Learned

@ HIKS ARUP




Step 01

Resilience Scope Assessment

@ HKS ARUP



Step 01 — Resilience Scope Assessment

Private
Conversations

Client Characteristics

Embedded in
an RFP/RFQ

Unaware

Unaware of resilience as an issue

Resilience may have not been mentioned in an RFF/RFQ or come up in conversation.

Opportunity to lead with knowledge

May not have an appetite for resilience

Exploring

Aware of resilience as a concern but may not know what it is totally about or how
it is performed

Meeds guidance in understanding on how hazards might put their project at risk
Could be an opportunity to lead with knowledge

MNeed to understand client’s position on resilience

Evaluating

Client has a position on resilience and understands base concepts

Client has an idea on what they want in the project

Project team needs to build confidence in the client that they can provide resilience design

services

Embedded

Client is familiar with resilient design and knows what the final deliverable should be

Project team should determine the capabilities of the team and ability to provide desired

services for the client

O O O
(N

Stakeholder
Meeting

Added to an
Existing Project

Resilience Ganversatians

Privats Convarsation

Carnmunity Meeting

Added to-an Exlsting Project

Page 13
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Example RFP

Activities:

Define organizational and decision-making structure

Establish project teamn

Verify clinical, education, sustainability, and research goals

Review and analyze historic volume, and utilization

Review and analyze current state of the Strategic Plan and fully understand its goals and
objeclives

Confirm schedule including milestones and deliverables

Deliverables:

Current state summary

Project Phase: Basis of Plan/Design

Activities:

Lead steering committee meetings

Tour facilities

Consult with service line |leadership on willingness/opportunities to explore campus
decanting strategies

Confirm Critical Success Faclors

Confirm current care model and best practices

Complete site investigation

Interview with key staff members

Review and refine scenarios for future inpatient and relevant outpatient volumes and
utilization for programs

Prioritize drivers/key considerations to reach critical success faclors

Define scenarios for optimal program sites of service on both the main campus and
greenfield campus location. Off-campus ambulatory (OCCs) sites only need service and
volume definition, no facility master planning.

Define resiliency goals

Confirm zoning requirements and identify any constraints

Review owner-supplied code and regulatory deficiency list and incorporate corrections
into master plan

Deliverables:

Reporis resulting from the activities above

-

Project Background \

Confidential Client
Healthcare Master Planning
Main Campus and smaller
Outpatient facilities
5-10-year planning horizon
Exploring Resilience /

/Deciphering Resilience Scope\

1.

Identify resilience scope in
RFP

Ask questions

Compile information
Develop a proposal

response /

@ HIKS ARUP



Example Scope of Work

SCOPE
Resilience « Review Current State of
Assessment campuses and policies

» Determine potential hazards,
risks and vulnerabilities

* Develop a plan to mitigate
risk and vulnerabilities

TASK

Current State Analysis

Assess Potential Hazards,
Risk & Vulnerabilities

Determine Resilience
Goals

Identify Strategies to
Achieve Goals

DELIVERABLES

Stakeholder Goal Setting
Session

Risk & Vulnerability Assessment
Report for each campus

Comprehensive Resilience Plan
providing strategies to mitigate
risk for each campus

@ HKS ARUP



Step 02

Team Alignment &

Project Planning

@ HKS ARUP



What Does This Mean For My Project?

Task 01 — Determine the
Resilience Scope

J

Detect Resilience Scope from
Client
Private Conversations
RFP/RFQ
Added Scope
Stakeholder Meetings

~

%

Define & Refine Resilience
Scope

[ Task 02 — Assemble the Team J

2 I
Determine
« Who to include?
« What is their task?
* How much fee needed?

\l

)

Deliverables

-

(&

Work Plan } { Job Cost

~

J

Manage Client Expectations

@ HIKS ARUP



Step 02 — Team Alignment & Project Planning

Specialty
[ Owner ] [ Consultants ]
Architect/ |[ Construction | f ( Ecological )
. : ESG

| Interior Design | Manager L ) Systems
MEP Eng. Geo/Tech. Transportation AR

L JAN ) L J|_ Management
Civil Eng. / ( General ) f Coastal & [ Resilience
Landscape || Contractor | L Marine I Assessor )

( Structural En ) Sub. ) [ Climate & Data | [

. g- ) Contractors | L Science

Cost Estimator

Page 17
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Specialty Consultants - Resilience Scope

Building the Team

Consultant Role In Re

. Provide site assessment and infarmation regarding potential geographical
Geo-Technical hazards and opportunities

Assess site infrastructure and integration with current and future planning

Urban Planning projects within the local community

Urban Design Develop connection to the urban form with resilience strategies
Envircnmental, Coordinate project sustainability requirements with resilience strategies,
Social, & connact green building certifications to resilience design, incorporate Justice,

Governance (ESG) Equity, Diversity, & Inclusion (JEDI) principles to resilience strategies

Typical Proiect Team - Resilience Scope Transportation Develop transportation solutions to support resilience design requirements,

alternative transportation options and protaction for axisting infrastructure

Consultant Role In Resilience Project [ '

Coastsl & Marine Develop solutions to support aguatic ecosystems and coastal infrastructure
Coordinate resilient strategies with building design features, integrate BCA into with resilience strategies

Architecture

design strategy development = — : {
e . . . . a . afs . Advise on solutions pertaining to government systems and infrastructure
Civil Engineering Develop site infrastructure and stormwater design with resilience strategies Government iR M Tt Stiotol ard biarations
Landscape "S- ; o o ——
; Design site solutions to accommodate resilience features and promote biodiversity Advise on resilience solutions regarding public health impacts, disease
Architecture . S B . 0y st oo il
Public Health prevention and control, wellness community support, health maintenance

Develop building system design with resilience requirements, plan for power, i

potable water and process water emergency and back-up systems for the desired
p tich Ena . self-sufficiency period, support resilience design strategies and future retrofit Resilience
rotection ENgiNeering | ,,nortunities, conduct project energy models and assess project performance

Mechanical, Electrical,
Plumbing, Fire

Coordinate resilience planning and strategy development, administer resilience
rating system, facilitate resilience workshop and visioning

Structural Design building structure to accommodate potential seismic, wind and other Technology Advise on technology solutions regarding resilience strategies
Engineering structural hazards, design site structures and coordinate infrastructure design

: o . G i 4iis . Advise on solutions regarding natural ecosystems, explore potential
Interior Design Design interior spaces to support resilient features and requirements Ecology opportunities 1o integrate biodiversity and natural systems into resilience

sirategies

Contractor Provide feedback on what is feasible in construction .

Develop strategy, asset managament, and investment strategies for capital and

Asset Man My
sset Management | . erational expenses to mitigate project hazards

Cost Estimating Provide cost estimates for design components and strategies

Provide feedback for building operations and incorporate design strategies in Climate & Data Provide comprehensive analysis of future impacts from climate change and
building operation Science connect project data to climate and resilience initiatives

@ HKS ARUP
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Aligning the Team

Show Value
of Resibence

"l 3
Initial
- . RFP
Discussion
. 4
. o
Determing

Resilience Scope

~~

( Kick-Off & \

Visianing

Hagzard
\ a‘-iﬂsﬂ"-uu
- |

Hazard
] Asspesrmient
Confirm
Goals

Meeting types Time Accomplishments
Kick-off 1-2 hours Discuss Resilience Goals
Visioning 1-2 hours Develop a Resilience Plan
12 hours Team Collaboration and Development of Resilience
Workshop or Series of Strataniss
Meetings 9

Design

\

Recommendations

Framework Requirements Tracking (Scorecard)

[terative BCA with Pricing in Each Phase

Construction

Schematic Design Design Development D '

L

-

Continue 1o Devalop
r:-ru_-uu-n "-\!rulh'-ull"\.

Finalize Design Measures
and Conduct Final BCA

POE

Clent Relations ’
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Project Planning - Workplan & Job Cost Budget

Integration

Beanatit Cost Design
Anplysis Strategy

" Injecting what we learned about the
hazards into our iterative design
process enables us to envision a more
resilient future.

@ HIKS ARUP



Step 03

|dentify Hazards

@ HKS ARUP



Step 03 — Hazard Assessment and Identifying Risk/ Vulnerability

-
Exposure
Magnitude of s Ge Adaptive
g Probability Sensitivity .
Consequence Capacity
k! b
Risk Vulnerability
Components of Risk & Vulnerability
Sources: US Resilience Toolkit, Step to Resilience, NOAA
e

Page 22
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Step 03 — Identify Hazards

Avalanche

A

A large mass of snow traveling down an
inclined slope

Chllses Snowstorms, heavy snowfall, human activity, vibration,
steep slopes, warm temperatures

Concerns Recreational activity, property damage, burial

Damaging :

Components Velocity, weight

Coastal Flooding

Sea water flooding of coastal, low lying regions

———

Causes Waves, tides, storm surge, heavy rainfall, sea level rise
Soncerns if.;,%c%ué,rugtgir;grr‘ig)rcﬂ)?ﬂigtgi,ogroperw/ infrastructure
ggmap)gc;rqgnts Depth of water, flood inundation duration, velocity of surge
Cold Wave

A rapid fall in temperature within a 24-hour period

affecting much larger areas than blizzards, ice
storms, and other winter hazards

Causes Winter temperatures, polar vortexes, shift in jet stream

Eorcarms Pipes bursting, livestock harm, ice and frost, fuel and
electric demands, dangerous roads, agriculture harm

Damaging i

Components Rapid freezing, ice on roads, winter weather

Earthquake

Earthquake Ice Storms
A sudden and violent shaking of the ground, due to tectonic movement W A storm of freezing rain that leaves a coating of ice
Causes Volcanic Activity, Tectonic Movement, Geological Faults, Landslides, Explosions Causes Freezing rain, near freezing temperatures
Concerns Structural Damage, Tsunami, Rockfalls, Liquefaction Concerns Road conditions, weight on trees/roofs, utility damages
Domedng o |indodesucldes Avlnchs Shkig VertcaMoronal Dislacemert. | [Damaing. ™| gt of e, sick condtionsfor oacs g
Hail Landslide
Pellets of frozen rain & The sliding down of a mass of earth or rock from a mountain or cliff
Causes Strong updrafts, cold upper reglon of thunderstorm Causes Disturbances on slopes, rapidly accumulated water, destruction of vegetation
Concerns Vahicle/ rosfing/ window/ gutter/damage. agicultiire; biadily Harm Concerns Disruption of Utilities, Road Blockage, Rapidly Moving Water and Debris
gaorrpw%%ggnts Size of hail stone, frequency, amount in a given storm gg?‘n%go\ggms Mass and Velagity of Debris, Rockfalls
Heat Wave Lightning

A period of time where there are abnormally high temperatures

compared to the average

Causes Trapped air circulation, high pressure system, heated, stagnant air
Concerns Lack of awareness, outdoor work related tasks/jobs, health issues
Damaging x
Components High heat, extreme exertion on body, drought conditions

An electrical discharge caused by imbalances between storm clouds and

the ground

+ 10 more
Hazards in
the FEMA
National
Risk Index

Strang Wind

Wildfre.

Causes Electrical imbalances, thunderstorms
Concerns Fires, utility interruption
Damaging " ; " :

F ke hi | |
Components ires, direct strikes to humans, electrical m

A sudden and violent shaking of the ground, due to tectonic movement

Causes

Violcanic Activity, Tectonic Movement, Gecological Faults, Landslides, Explosions

‘Winter Weather

Concerns

Structural Damage, Tsunami, Rockfalls, Liquefaction

Damaging
Components

Landslides/Mudslides, Avalanches, Shaking Vertical/Horizontal Displacement,
Compromised Adjacent Structures with Fall Risk

Pages
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Step 03 — Industry Tools

N Sea Level Rise Viewer

ion  Methodology ~Data Access  Risk Factor  Research L Team Press Q

Ontario Risk Factor / Flood Factor

Regna

Defining America’s Past,
Present, and 2
Flood Risk

pepr—— Flood Factor

NOAA Sea Level

Rise Viewer : -

WEw ocleans.

Products & picing  Thescince + Resources | @) o9 (BN

Guadatagars Queritaro
o eiifEcatepec

Explore the Map Learn More Take Action Get Help

Datarmining Hszerds Flood Factor Aualanche

@ Help

Data Download

al v et s AErber

Legend

Risk Index

@ veryHigh

@ Relatively High

@ Relatively
Moderate

@ Relatively Low

@ verylow

() NoRating

FEMA National
Risk Index

Data Tools to Assess Hazards
"

(@ Not Applicable

@ insufficient Data

Expected Annual Loss
x Social Vulnerability
+ Community Resilience

isk Index

Basemaps -
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Step 03 — FEMA National Risk Index

FEMA  National Ri Explore the Map

© Help

Data Download

County View Census Tract View

5

|~

{EllDorado

Learn More

Take Action Get Help

Sacramento Cou nty
California

Risk Index hd

Hazard Type Risk Ratings

Compared to the rest of the U.S., Sacramento
County, CA's risk to each hazard type is:

Avalanche Not Applicable
Coastal Flooding No Rating
Alplne Score 0.0
Hanie m Cold Wave No Rating
Legend Score 0.0
Risk Index (AGELET Drought* Very High
B ver High Score 99.7
- Relatively High *Mote: Risk Index s based on Agricuitural
Relatively FairfialglCI (crop anly) impacts
D Moderate Earthquake Relatively High
B relatively Low Score 99.0
. Very Low Hail Very Low
(] NoRating Score 17.8
D Mot Applicable
. Ineufficient Data Heat Wave Relatively High
nsurticien =l
sanl] = Score 99.2
Expected Annual Loss Contra Gosta dnijoaguin
* Social Vulnerability Hurricane Not Applicable
+ Community Resilience
= Risk Index Ice Storm Not Applicable
Basemaps N | e i Bolatinenle Mndaeas.
T i Create Report -

County of Sacramento, Californ Parks, Esri, TomTom, Garmin, |Safe@ragh, FAQ, METI/NASA) LISES, Burea of Land Management, EPA, NPS, USEWS | FEMA, Compass, COM Smith;ABS Consulting, Factor, Inc., Arizona State University (far Spatial HAzand Events and Losses Database for te Unite...

Powered by Esri
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Step 03 — Determine Critical Impacts

Hazard Primary Impacts Secondary Impacts
|
! Utility :
" Shaking, Vertical | ___Disruption
| Horizontal
Displacement | Infrastructure
= . | |__ Disruption
a4 . . )
Earthquake L Fault Rupture ) Building
- . . Damage )
Liquefaction  Mental & |
- o _ Physical Harm |
Landslides " Financial
- o . Impacts )
L Tsunami ) Page 28
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Step 03 — Magnitude of Consequence

High

Med

Magnitude of
Consequence

Low

Risk Assessment Matrix

High Consequence, . High Consequence,
I Med. Probability I High Probability

| [ Med Consequence,
High Probability

Low Med High

Probability

Page 26
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Step 03 — Determine Magnitude of Consequence

Hazard mapping chart helps determine risk from
identified hazards.

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
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Step 03 — Plotting Magnitude of Consequence

Critical Hazards

Earthquake Heat Wave
Earthquake 0.654% AF 2.3 AF
Drought $263B AL $263B AL
Heat Wave
Wildfi
Lalnddlrsende Wildfire Drought

0.254% AF 55.3 AF

Others to consider: $166B AL $318B

Pandemic / Health Emergency
Social Unrest

Landslide
>0 AF
$15B AL

Magnitude of Consequence

Probability (Annualized Frequency)
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Step 04 — Knowledge of Place in Design

AIA Framework for Design Excellence
Design for Design for Equitable Design for Design for Design for
Integration Communities Ecosystems Water Economy
& @
- -,
= S
Design for Design for Design for Design for Design for
Energy Wellness Resources Change Discovery

Green/Blue Roof e

weeneeeerees ElEVaELE Building
on Podium

Al:fd I.L.{Q:haﬂ;cl:lll PR ——

Equipment Above Flood i

Leyvel

Cooling Center - % )
/ Hurricane Shelter " . I'a
Elevate Access #%) 4 ;
Roads
?.
Elevate #% % : 5 g ; i :
Pedestrian i " faaseese Renewable

C

Infrastructune
AlA Framework for Design Excellence
01:-0 o0 o 4 @
Resilient PUbiie Spaces ..o " il el e
[ NG Shilrt.‘.'ll"lﬁ!s "“"'""““"""““":
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Step 04 — When Developing Solutions....

7 Topics to Consider

Systems Thinking

~

Vs

Vernacular Design

Weak Links

Policies & Operations

Equitable Communities

Ecological Solutions

|

J
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Step 04 — Resilience Design Feedback Loop

_ Choosing by
- Advantages

)

Design

Integration

4. Integrate Resilience Design

Benefit Cost Design
Analysis Strategy
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From Step 03 — Determine Critical Impacts

Hazard Primary Impacts Secondary Impacts
( Water
. Contamination |
g A é . )
Storm Surge Utility
N J | Disruption |
Hurrd " Pluvial : Infr_astruc.:ture
urricane _ Flooding . Disruption
: ! Mental & |
Strong Winds  Physical Harm |
& Tornadoes - — :
Financial
5 Impacts )
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From Step 03 — Plotting Magnitude of Consequence

Critical Hazards

Hurricane
Tornado

Coastal Flooding
Lightning

Sea Level Rise

Others to consider:
Pandemic / Health Emergency
Social Unrest

Magnitude of Consequence

Hurricane
0.3 AF
$19B AL
Tornado Sea Level Rise
0.2 AF 0.5-1” Per Yr.
$597M AL $N/A

Coastal
Flooding
3.7 AF
$34M AL

Lightning
244 AF
$32M AL

Probability (Annualized Frequency)
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Step 04 — Benefit Cost Analysis

Key Building Components to Consider

Enclosure

Roofs, opaque wall, glazing,
curtain wall, seismic joints

Mechanical / HVAC

Air handlers, cooling towers,
chillers, roof top units, fan
units, dehumidification
systems, exhaust, and intakes

Electrical / Data

Lighting, emergency power,
process loads, electrical gear,
renewable energy systems,
transformers, vertical
circulation, low voltage, data,
communications

Water supply fixtures,
wastewater systems, filtration

Plumbing systems, pool pumps,
cisterns, potable water
storage systems
Landscape areas, pool deck,

Site building entry, loading dock,

waste collection, amenity
lawns, building connections

Primary Impact-Asset Pairs for Hurricanes

Primary Impact

Storm Surge

Flash Flooding

Assets Impacted

Damage to beach front access, exterior areas and
amenities, impact to building access, inundation of
building lower levels, damage to un-protected building
systems on lower levels (electrical, mechanical, plumbing,
communications)

Damage to building enclosure systems, disruption of utility

Strong Wind service (power, data, water, gas), down trees, inhibited
travel to and from site
Tornado Severe damage to most building components, space to

shelter in place required

Secondary Impact-Asset Pairs for Hurricanes

Secondary Impact

Water Contamination

Assets Impacted

Storm debris, flooded fuel tanks, chemical spills, sewage
overflow, and other pollutants enter local water ways and
municipal water systems damaged by a hurricane

Saniel Island, FL after
Hurricane lan (Cat. 4) 2022.

Utility Disruption

Damage to electrical, natural gas, data, communications,
and water grid infrastructure can disrupt services to
the site

Flooded and debris strewn roadways impede travel which

Physical Harm

I[;fsrfiust[[?g;ure can prevent resources and emergency services from
P reaching the site
Extreme conditions create risk to physical and mental
Mental and health through physical objects and experiences. This

creates liabilities for the ownership group and increases
exposure to risk

Large Caastal Project Example

Financial Impacts

Substantial losses and damages inhibit business operations
which impacts capital debt payments, employee salaries,
maintenance, and more

Page 31
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Hazards Identified

Hazards and corresponding compound

effects have been identified for the project
Heat Waves + prel
Extreme Heat -~
| @ Wind Load
- Impacts on structure

and enclosure design

Forces of
: Moving Water

Increase risk of
hydrodynamic pressure

---Storm Surge 8ft
____________________ N .~~~ -Sea Level Rise 2070
“---Sea Level Rise 2040

Low Elevation

Increased risk for

storm surge during the
event that could be
compounded with tidal
periods and sea level rise

Resilience Design

When designing for resilience, sometimes the best way to start is to just jump headfirst with an idea to see where
it goes. In the process, considerations and supplementary ideas will help shape design. There is not one carrect
way to put a building together and this is where it is up to the design and project team to take the information
provided and make the process theirs.

It is beneficial to incorporate the AlA Framework for Design Excellence into the design process to help coordinate
design concepts with the ten measures. This will help maintain a thorough assessment of the design and

help provide documentation needed for AlA award submissions. The hospitality project example uses the AIA
Framework for Design Excellence to illustrate how the ten measures could be incorporated into design solutions.

Elevate Building
on Podium
Move Mechanical
Equipment Above
Flood Level

Elevate Pedestrian
Infrastructure

Elevate
Access

Initial Mitigation Strategies N 2 Storm Surge 8ft

Placement strategies for building systems and components
identified early in design are typically easier to keep in the final
design and construction of a project.

~---Sea Level Rise 2040

Design for Water

Fortifying sewer and drinking water systems helps protect these systems during
a storm. Blue roofs and bio swales can mitigate flood waters and help keep
elevated transportation infrastructure open.

Design Concepts
Raise building on a podium above the storm surge level, base flood elevation, and allow for "wet” levels

that can accommeodate water inundation with minimal damage.

Raise infrastructure connections and critical building systems above storm surge level and base flood
elevation to maintain operation during flooding inundation.

Plan for potable water storage on-site for building users in the case municipal water connection
Is compromised.

Roslonce Design Designforator
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Community facility
........ = - acts as a Cooling
g Center .......,
/ Hurricane Shelter
during weather or
health events

Maove Mechanical
Equipment Above
Flood Level

b Renewable
Energy

Resifient Public Spaces

=--Storm Surge 8ft elevated above future flood ™"
i i
! . [ , - ~Storm Surge 8ft
S e RIR2040 and informational signs about

---Sea Level Rise 2070

the site’s climate threats and .
«---Sea Level Rise 2040

resilient design strategies

Design for Energy Design for Equitable Communities & Wellness
Redundant and elevated power, data and communication systems protect building More resilient buildings allow more residents to shelter in place and minimize the
components and mitigate risks for storm surge. This is especially critical for essential need to evacuate. This benefits a community’s mental health and quality of life
buildings like hospitals and residences. which can improve equity and social resilience.
Design Concepts Design Concepts
Redundant and protected energy systems (Raised equipment floors from flood level). Communities benefit from previously mentioned strategies that protect quality of life and maintain

) water quality, minimize power disruption, protect dwelling units, and maintain security, this allows us to
Flexible power systems. continue to go to work and school and acquire financial security.

Micro-grid power delivery. Resilient public spaces ensure equitable access to public spaces.

Re“uc‘"g energy consumption by cool paving/roofs (by reflecner ImoLe: solar energy and enhancing water Cooling centers are resilient spaces that are open to communities during extreme heat events. These Pag e 3 5
evaporation) not only cools the pavement surface and surrounding air but can also reduce stormwater runoff spaces can double as hurricane and storm shelters.

and improve nighttime visibility. Can reduce ambient temperatures by 80 degrees and reflects 85-90% of
racliation on site.
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Green/Blue..........
Roofs reduce
the heat island

Living Shorelines act as __
the first protection layer
to storm surge as well
as promote biodiversity,
reduce erosion and
enhance water quality

---Storm Surge 8ft
- --Sea Level Rise 2070
«---Sea Level Rise 2040

Design for Ecosystems

Natural solutions can often provide more effective solutions to environmental
concerns. Vegetative buffers on the coast can mitigate storm surge and flooding
while promoting biodiversity that can be an asset to the ecology of a place as well an
aesthetic asset for communities.

Design Concepts
Living shorelines and vegetated coastal buffers better resist erosion and promote biodiversity on land and

under the water.

Vegetated landscapes better control storm water, clean pollutants from run-off water, promote biodiversity,
reduce urban heat island, and promote biophilia which helps promote healing and control stress.

Resilience Design Strategies

The diagram above collects the previously developed resilience

design strategies together for evaluation.

Green/Blue .. .
Roof
Elevate
Add Mechanical Bu:lQing on
Equipment Above ----==---- Podium
Flood Level

Cooling Center -
/ Hurricane She!re

Elevate -
Access e
Roads
E!evate Renewable
Pedestrian Energy
\ 1 Sources
Resilient Public.----- L
Spaces
Living =5 b =--Storm Surge 8ft
Sharelines

---Sea Level Rise 2070
L~ -Sea Level Rise 2040

Resilience Design Assessment

The diagram above collects the developed resilience design strategies together for evaluation. In

your project you may have multiple ideas to satisfy design objectives or mitigate hazards. A value
engineering process may also jeopardize the ability to keep some concepts in the design. Resilience
design strategies naturally require a systems approach that help us think about several different types
of building systems, concepts, and features to create an integrative and holistic design idea. A building
design solution that touches many parts of the building is harder to value engineer or remove from the
project. For example, if solar brise soleil reduce visual glare, shrink the size of mechanical equipment,
and can be used as hurricane shutters for windows, it may be harder for the project to remove them to
save cost. The existence of the brise soleil help reduce cost of other items in the project.

When a more objective analysis is needed to determine if an option is viable to keep in a project or
to help decide between multiple different ideas, a BCA can be used. The next section introduces the
concept of a BCA and performs one for the hospitality project example.

Roslonce Design Designforator
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Step 04 — Benefit Cost Analysis

Benefit Cost Analysis (BCA) Steps

-

Step 3
Characterize
Hazard Impacts
and determine

Damages

~

/

Step 1
Data Collection
and Project
Information

Step 4

a4 I
Step 2
Determine value of
building and its
assets

\ /

N
Step 5

\_
~

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

|dentify mitigation
alternatives and
associated
benefits

Calculate Benefit
Cost Ratio (BCR)

. /

. /
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Step 04 — Benefit Cost Analysis

Damages from Cost for
Potential Resilience
Hazards Strategies

Damages
Cost of Resilience
Strategies
The Resilience
Benefit Cost Ratio
L (BCR) >1.0 } L Straéegy _Should be }
onsidered
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Step 04 — Benefit Cost Analysis

Step 1: Project Data

- B0 year life expectancy

- $300M construction cost

- Maintain operations 24/7/365

- 4-Star hotel, 180 Keys

- Major hurricanes incidence expected, 5.4 events in 60 years

Step 2: Determine Value

- Property value with building - $320 Million USD
- Property value of contents - $100 Million USD

Step 3: Characterize Impacts and Determine Damages

- Hurricane potential damage estimates $5 Million USD per storm
- Major hurricane potential damage estimates $15 Million USD per storm
- Potential loss of revenue if the facility is closed: $47000 per day

Page 38
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Step 04 — Benefit Cost Analysis

Step 1: Project Data

60 year life expectancy

$300M construction cost

Maintain cperations 24/7/365

4-Star hotel, 180 Keys

Major hurricanes incidence expected, 5.4 events in 60 years

Step 2: Determine Value

Property value with building - $320 Million USD
Property value of contents - $100 Million USD

Step 3: Characterize Impacts and Determine Damages

Hurricane potential damage estimates $5 Million USD per storm
Major hurricane potential damage estimates $15 Million USD per storm
Potential loss of revenue if the facility is closed: $47000 per day

Resilience Design Solutions

Solution Cost

Living Shoreline $3,000,000
Elevated Building above BFE & Storm Surge Line $4,000,000
Back-up Power Systems for 7-days $15,000,000
Back-up Water Systems for 7-days $8,000,000
Resource Storage for 7-days $500,000
Green [ Blue Roofs $1,500,000
Elevated Pedestrian Space $2,000,000
Renewable Energy Systems $7,000,000
Native & Adaptive Species Landscape Design $1,500,000
Total for Resilience Design Solutions $58,500,000

Resilience Design Solutions for a Major Hurricane

Solution Cost

Living Shoreline $3,000,000
Elevated Building above BFE & Storm Surge Line $4,000,000
Back-up Power Systems for 7-days $15,000,000
Back-up Water Systems for 7-days $8,000,000
Resource Storage for 7-days $500,000
Elevated Pedestrian Space $2,000,000
Native & Adaptive Species Landscape Design $1,500,000
Total for Resilience Design Solutions $34,000,000
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Step 04 — Benefit Cost Analysis

Step 1: Project Data

- B0 year life expectancy

- $300M construction cost

- Maintain operations 24/7/365

- 4-Star hotel, 180 Keys

- Major hurricanes incidence expected, 5.4 events in 60 years

Step 2: Determine Value

- Property value with building - $320 Million USD
- Property value of contents - $100 Million USD

Step 3: Characterize Impacts and Determine Damages
- Hurricane potential damage estimates $5 Million USD per storm

- Major hurricane potential damage estimates $15 Million USD per storm
- Potential loss of revenue if the facility is closed: $47.000 per day

Step 4: Hazard Mitigation Analysis
To the right are the resilience design solutions identified for the project.

Not all of the resilience design solutions are intended to protect the building from a major

hurricane. Those sclutions could be calculated separately outsicle of a major hurricane scenario. For
demonstration purposes, we will keep the BCA only for a major hurricane event. The same process can
be used to evaluate other scenarios and design solutions as well.

The intention of the resilience design solutions is to minimize damage and reduce downtime of the
project. In this case we will reduce the impacts for damages as follows in the table.

Damage forecasts are reduced by 1/3 and the property is able to re-open 20 days sooner allowing for
revenue to begin flowing more quickly. Impacts to local infrastructure, roadways, airports, etc. should
be considered when the facility is able to operate.

Resilience Design Solutions

Solution Cost

Living Shoreline $3,000,000
Elevated Building above BFE & Storm Surge Line $4,000,000
Back-up Power Systems for 7-days $15,000,000
Back-up Water Systems for 7-days $8,000,000
Resource Storage for 7-days $500,000
Green [ Blue Roofs $1,500,000
Elevated Pedestrian Space $2,000,000
Renewable Energy Systems $7,000,000
Native & Adaptive Species Landscape Design $1,500,000
Total for Resilience Design Solutions $58,500,000

Resilience Design Solutions for a Major Hurricane

Solution Cost

Living Shoreline $3,000,000
Elevated Building above BFE & Storm Surge Line $4,000,000
Back-up Power Systems for 7-days $15,000,000
Back-up Water Systems for 7-days $8,000,000
Resource Storage for 7-days $500,000
Elevated Pedestrian Space $2,000,000
Native & Adaptive Species Landscape Design $1,500,000
Total for Resilience Design Solutions $34,000,000
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Step 04 — BCA to CBA

Impacts from One Major Hurricane (Base Code Construction)

Type Cost

Property Damage $15,000,000
Lost Revenue (30 days) $1,500,000
Insurance Premium $1,800,000
Total $18,300,000
5.4 Major Hurricanes in 60 Years $98,820,000

A BCR of 1 or higher is considered an effective ratio and should be

implemented into the design. To keep the BCR at 1 the resilience
solution should not exceed $38,421,000.

Rosillance Dasign Solutions

.
.

Since a major hurricane likely will not strike every year and may never
strike, this calculation represents a worst-case scenario. The owner
will likely need to weigh the cost of the resilience solutions with the
insurance premium and potential position of risk.
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Step 04 — BCA to CBA

Impacts from a Major Hurricane

Type Base Building Code Resilience Design
Property Damage $15,000,000 $10,000,000

Lost Revenue (30 days / 10 Days) $1,500,000 $540,000
Insurance Premium $1,800,000 $645,000

Total $18,300,000 $11,185,000

x5.4 Major Hurricanes in 60 years $98,820,000 $60,399,000
Difference / Project Benefit -$38,421,000 (61% potential cost reduction)

A BCR of 1 or higher is considered an effective ratio and should be
implemented into the design. To keep the BCR at 1 the resilience
solution should not exceed $38,421,000.

Rosillance Dasign Solutions

Since a major hurricane likely will not strike every year and may never
strike, this calculation represents a worst-case scenario. The owner
will likely need to weigh the cost of the resilience solutions with the
insurance premium and potential position of risk.
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Step 04 — BCA to CBA

Resilience Design Solutions

Solution Cost

Owner Resilience Strategy Rubric

. R r -
Benefit Cost ; i esoe e Resilience
- ; Financial 30% or More 2
Resilience Strategy Ratio (BCR) . . Education
Stewardship  of Site as o
of 1+ Opportunities
Open Space
Living Shoreline Option A [1.2 $5,000,000 31% Yes
Living Shoreline Option B 1.0 $4,350,000 28% Some
Living Shoreline Option C |1.5 $7100,000 35% Yes
Best Selection Option C Option B Option C Option C

Living Shoreline $3,000,000
Elevated Building above BFE & Storm Surge Line $4,000,000
Back-up Power Systems for 7-days $15,000,000
Back-up Water Systems for 7-days $8,000,000
Resource Storage for 7-days $500,000
Green /[ Blue Roofs $1,500,000
Elevated Pedestrian Space $2,000,000
Renewable Energy Systems $7,000,000
Native & Adaptive Species Landscape Design $1,500,000
Total for Resilience Design Solutions $58,500,000

Resilience Design Solutions for a Major Hurricane

Solution Cost

Living Shoreline $3,000,000
Elevated Building above BFE & Storm Surge Line $4,000,000
Back-up Power Systems for 7-days $15,000,000
Back-up Water Systems for 7-days $8,000,000
Resource Storage for 7-days $500,000
Elevated Pedestrian Space $2,000,000
Native & Adaptive Species Landscape Design $1,500,000
Total for Resilience Design Solutions $34,000,000

Option C Should Be Selected

Impacts from One Msjor Hurricans (Base Cods Construction)

Rosillance Dasign Solutions

Impacts from a Malor Hurricane

s21000000
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Step 04 — BCA to CBA

Impacts from a Major Hurricane Resilience Design Solutions for a Major Hurricane

Type Base Building Code Resilience Design
Property Damage $15,000,000 $10,000,000 Living Shoreline $3.000,000

Lost Revenue (30 days / 10 Days) $1,500,000 $540,000 Elevated Building above BFE & Storm Surge Line $4,000,000

Insurance Premium $1,800,000 $645,000 Back-up Power Systems for 7-days $15,000,000

Total $18,300,000 $11,185,000 Back-up Water Systems for 7-days $8,000,000

x5.4 Major Hurricanes in 60 years $98,820,000 $60,399,000 Resource Storage for 7-days $500,000

Difference / Project Benefit -$38,421,000 (61% potential cost reduction) Elevated Pedestrian Space $2.000,000
A BCR of 1 or higher is considered an effective ratio and should be Native & Adaptive Species Landscape Design ¥1,500,000
implemented into the design. To keep the BCR at 1 the resilience Total for Resilience Design Solutions $34,000,000

solution should not exceed $38,421,000.

Since a major hurricane likely will not strike every year and may never
strike, this calculation represents a worst-case scenario. The owner
will likely need to weigh the cost of the resilience solutions with the
insurance premium and potential position of risk.

Damages
Cost of Resilience [ Benefit Cost Ratio (BCR) >1.0 ]
Strategies
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Step 04 — BCA to CBA

Impacts from a Major Hurricane Resilience Design Solutions for a Major Hurricane

Type Base Building Code Resilience Design
Property Damage $15,000,000 $10,000,000 Living Shoreline $3.000,000

Lost Revenue (30 days / 10 Days) $1,500,000 $540,000 Elevated Building above BFE & Storm Surge Line $4,000,000

Insurance Premium $1,800,000 $645,000 Back-up Power Systems for 7-days $15,000,000

Total $18,300,000 $11,185,000 Back-up Water Systems for 7-days $8,000,000

x5.4 Major Hurricanes in 60 years $98,820,000 $60,399,000 Resource Storage for 7-days $500,000

Difference / Project Benefit -$38,421,000 (61% potential cost reduction) Elevated Pedestrian Space $2.000,000
A BCR of 1 or higher is considered an effective ratio and should be Native & Adaptive Species Landscape Design ¥1,500,000
implemented into the design. To keep the BCR at 1 the resilience Total for Resilience Design Solutions $34,000,000

solution should not exceed $38,421,000.

Since a major hurricane likely will not strike every year and may never
strike, this calculation represents a worst-case scenario. The owner
will likely need to weigh the cost of the resilience solutions with the
insurance premium and potential position of risk.

$38,421,000 Benefit Cost Ratio = 1.13 >1.0
$34’000’000 [ Resilience Strategy Adds Value ]
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5. Evaluate + Nurture

A Resilient Building

Step 05 - Evaluate + Nurture is where the relationship
with the client and the performance of the project
come tegether, hopefully in a positive form. We
should always seek to know failures and successes
of our past projects so that we can learn and perform
better on the next project.

Post Canstruction

Successfully achieving the project’s resilienca goals
presents post occupancy opparunities. After the
cartificate of eccupancy has been earned and the
cantract requirements have been fulfilled, the project
likedy 15 considered camplete. This is a perfect tme ta
follow up on Return-on-Investment (RO1) of the project
as appropriate with the client and stakeholders. This
could ba assessed more comprehensively through a
Post-Occupancy Evaluation {POE). Lessons learned in
the POE may be useful content for a project case study
or other publication that describes both failures and
SUCCEES0SE,

Itis incredibly valuable to be able to assess project
performance so that we can determing which design
strategies functionad as intended or were not worth

the invastment. The comprehensive yat lighly specific
design strategies that could be developed for resilience
design may be urigue to the progect and site. Design
elements could be used in subsequent projects and &
database of successful and not so successful sirategies
can help provide direction in the future,

Case studies are a graat vehicle for documanting
praject wark and the resilience desian strategies
included in the design. Developing a case study
template that is clear and direct helps make project
wiork hughly shasabile and can also be used for marketing
and business development.

Clear and tangible building cperations and maintenance
manuals are critical for the bullding to function as
designed and maintain its resilience features. Building
operations manuals are developed and building

operations staff are trained on how to properly

aperate the building. This is typically performed by
commissioning agents and MEP enginesars an the
project, These training manuals should hawve sections on
building resilience systems.

Threugh this process, it alse prevides an spportunity to
rernain in & trusted position with the client. Maintaining
a relationship with a clent and thelr organization may
provida opportunities for future work and the ability to
follow-up on past projects,

Post Occupancy Evaluation

‘Within the first year of operation, it is best practice to
aengage the owner with the appartunity to perform a
post accupancy evaluation (POE) for the project.

“Pest occupancy evaluation” is & term widely acceptad
and used across the industry for evaluating design after
it has been put into service, The depth of analysis and
toals used can vary quite widely in a POE.

PCE ie an evaluation conducted during the operations
rhase of a project afier completion of design and
construction. The scope of POE can differ dramatically
by project type, client interest, and the skills and
axparience of the design tesm. & POE is exacuted

to anawer crucial questions about a building’s
parfermance. It can addrass guestions such as:

Does the building perform as it was designed?
Does the building meet the users” needs?

Whal correclive measures can be implemented 1o
improve performance?

How can building featuras be dezigned mare effactively
in the future?

Quantitative and qualitative measurements taken in

a POE study ultimataly allow designers and clients to
review the effectiveness of design features and building
performance.

When

It's imperiant to give the operatians team sufficient
opportunity to calibrate the building after it is fully
cocupied, which typically oocurs 10-18 maonths after
project completion. Also, work teams, managers and
individuals nead to adapt to their new spaces, discover
winat works and doesa't wark for them, and run through
all procasses.

You should start thinking about a POE at the very
beginning of the project, A similar evaluation can also
be provided prior to the start of a projest te document
8 baseline conditian, identity issues or concerns to be
addressed with the new design, or help the owner and
design teem identify project goals end pricrities.

Who

Sirnple witarials can be provided to belp project team
members gather quantitative data. When it comes to
interviews, surveys, and other qualitative responses,
careful considaration in phrasing questions or input
prompts will help collect unbiased and more useful
responses. In identifying user groups and respondents
to the POE, the first consideration is the type of
Infermation or feedback desired, Typical stakeholders
could include building enginesrs and facility mangars,
residents, team leaders, tenants, specialized work
groups, students, facully, nurses, patiants, managers,
staff, and executives. There are extarnal tools and
regairees avallable to help define a mose customized
POE 1w addrese specific concarns or client needs.

Why

The FOE pravides validation of design strategies and/or
constrection implementation, and helps track to meet
initial goals. Evidence from previous projects, including
examples and impacts, makes it even sasier to justify or
bolster design solutions on future projects.

For the client, the POE proves the value of design
ard perfarmance enhancemants (daylight, biophilia,

acoustic control, lighting, individual contrel, tharmal
comfort, etz.), The and user gaing better undarstanding
of the physical space they oocupy and the design
considerations.,

A POE could alao be used to demonstrate 1o an owner
the impact of higher quality design features, including
higher quality matenals.

Follow-up After a Disaster

Inevitabsly when a disaster eoours, we shauld all lend

a helping hand where we can. After the situation

has stabilized, a discussion with an cwner may be
welcomed on how the building or project endured

the disaster event and how the project team can help
navigate isswes with the building. This may help reveal
hon the awner has parceived rasilience design features
which may provide both objective and subjective
responses. Having a relationship with the cwner can
help make these conversations maore fluid and may
raveal feedback on resilienca parformance. Sometimes
the conversation may not be welcomed, it is up to the
project team ta assess the situation,

Other Ways to be Involved

The AlA Drisaster Assisiance Committes pravides
organization and training for architects to belp their
communities atter a disaster event, The Safety
Assessment Program (SAP) uses the California Office
of Emergency Services training program for structure
assessments after earthquakes, flaoding, and extreme
windstorms. Archilects and Engineers can complete
the treining and be placed on a list of voluntesrs to
help with damage assessments after a disaster event,
This program can provide firsthand experienca of the
patential damage and hazards, relief process, and
protocols that can affect communities, which can halg
with resilient design development.
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Safety Assessment Program (SAP)

The Safety Assessment Program

NOVEMBER 29, 2023

The AlA Safety Assessment Program (SAP) Training teaches
architects, engineers, building officials, and inspectors how to assess
homes, buildings, and infrastructure for safety after a disaster.

W Cal OES
) ST eree
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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

® HIKS ARUP



REDI™ Design Guidelines

Resilience-based Design Initiative
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Mission

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.

® HIKS ARUP



Resilience-driven Design

REDi™ Design Guides

REDiI™ is a suite of design guides
to enable resilient design in the
built environment.

RRRRRR

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.

Versin 1.0

https://www.redi.arup.com/
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Resilience In Practice

Current industry approach

Individual Align to a
Resilience Choices Resilience Framework

Best practice

» Some disciplines incorporate

: » Addresses all potential weak links
climate change

« Aligns resilient standards across
all disciplines

« Some aspects designed for
beyond-code requirements

@ HKS ARUP



Three Tiers of Resilience Objectives

REDi™ uses a tiered system Rating Downtime Property Damage Occupant Safety
of “resilience objectives”
based on the desired level of
building functionality and ® 0 | - |

h Imme.dlate Re-Occupancy Probable Loss < 2.5% Ph.ys'lcal injury due to fal!ure of
performance fO”OW|ng a Platinum Functional recovery in < 72 hours building components unlikely
natural hazard event.

Gold Funoional resovery < 1 montn  Probable Loss <5% T
Design teams conduct an
initial workshop with the client

O O

to establish resilience
objectives for a project, which
REDi™ then lays out
actions to meet those
objectives
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Framework for Holistic Resilience

REDI™FRAMEWORK
Minimize expected damage to structural,
architectural, and MEP (mechanical, electrical, and
plumbing) components through enhanced design

Fat

%\J"\d‘ng Res '-'“Enc.e

Contingency planning
for utility disruption and
business continuity

Evaluate financial losses and downtime to
evaluate success of the design and planning
measures in meeting the resilience objectives

a-"uamgau ans

Reduce risks from external
hazards that may cause
building damage or
restricted site access

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

@ HIKS ARUP



REDi Framework

(1

OPERATIONAL

RESILIENCE

Contingency planning for utility disruption and
operational continuity

Back-up utilities, communications,
security, etc.

Engineer / contractor on retainer

Protection of critical systems / long-lead

time components
Business continuity plan
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REDi Framework

Structural systems

~N

y

BUILDING

RESILIENCE

Minimize expected damage to structural,
architectural and MEP components through
enhanced design

Performance-based design / NLTHA

Limit building drifts
Seismic protective devices
Explicit quantification of collapse
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REDi Framework

Non-structural systems

BUILDING
RESILIENCE

Minimize expected damage to structural,
architectural and MEP components through
enhanced design

@ HKS ARUP



REDi Framework

™' INSPECTED =

NARA
LAWFUL DCCUPANCY PERMITTED
W ppma s ol Tew 3 1

FAPTL
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REDi Framework

™' INSPECTED =

NARA
LAWFUL DCCUPANCY PERMITTED
W ppma s ol Tew 3 1

FAPTL

@ HIKS ARUP



REDi Framework

Restoration Curve for Downtime to Functional Recovery
100%

90% |

4 80% |

\ ! 70% |

LOSS

ot
60% - 4 o? 4 4 4 4 -
5

R
H

50% <
: Classrooms

40%
Research labs

. ACademic office
30%
— StUAY Space & libraries

ASSESSMENT

........ Residential (re-occupanc
20% ( pancy)

Residential (functional)

10% Admin office & central services
0 + + -

Percentage of Square Footage Restored

— TOtal
0% 1 1 | I
0 months 6 months 1 year 1.5 years 2 years 2.5 years
Evaluate financial losses and downtime to evaluate Median Downtime to Functional Recovery (months)

success of the design and planning measures in
meeting the resilience objectives

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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Action-Oriented Guidance

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

Platinum buildings:

= Provide sufficient generators and fusl storage an-site to power
essential systems far ane week post-avent, Ah uninerruptible I
power supphy (LPS) i= required for all essential systems I

= Maintain wirler supplies on-site for one week past-event of Tull
building services, except cooling water |

= Essential systems shall not be powered by natural gas. Back-
up of oirsite storage shall be provided for all non-essential
systemns powerad By natural gas.

- Establish contracts 1o supply fuel, potable water, and waste
rernoval after ane week, or employ alternative off-grid
technologies

@ HKS ARUP



REDI™ in Practice

ance Home Yahoo Originals Personal Finance Tech Market Data Industry News

In a Global First, 181 Fremont in San
Francisco Awarded New Earthquake-
Resilience Rating

New San Francisco mixed-use tower billed as
most earthquake-resistant building on the West ooe!sessn ord cosineerns
Coast Fwinning real estate firm

maesaoi San Francisco’s 181 Fremont will
— s become the most earthquake-
, i‘1resﬂlent building on the West Coast

The building has achieved REDi Gold Rating, resilience-based design
_|guidelines developed by Arup that establish a new benchmark for
d seismic construction.

181 Fremont achieved REDi™ Gold Rating
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Case Study | University of British Columbia




Case Study | University of British Columbia

Assess damage to Assess vulnerability of Quantify seismic risk for Develop resilience
buildings and critical operations scenarios strategies based on C/B
services

Restoration Curves by Occupancy

=

<<<<<<<<

=4
o

Total number of students (on and off campus) displaced Expenditure (SCAD Millions)
after an earthquake as a function of time %0 200 $400 $300 300 #1000

50,000 10%
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1

30,000 3 30
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Downtime to Functional Recovery [months]

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



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

Case Study | University of British Columbia

Guides Decision Making

Users: UBC staff

REDi Guides Design of
New Construction &
Retrofits

it
Rating System

: lew w(r* Hr.ﬂ'

L

Users: Designers

BC[ THE UNIVERSITY
OF BRITISH COLUMBIA

- Implementation of

Resilience Vision

University of British Columbia University of British Columbia

Systems




Case Study | University of British Columbia

Operational Required
category performance
New facilities Critical
Important Gold
Normal Gold
Mitigation of Critical
existing buildings Important Gold
Normal
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Case Study | University of British Columbia

Confirm seismic risks

Make new

Protect life safety

Maintain critical
functions

Recover important
functions quickly

construction resilient

Mitigate Tier V buildings

Mitigate Tier IV buildings

2020

Construct new facilities to resilience-based design guidelines

Enhance Tier lll buildings that support critical

functions

Enhance Tier lll buildings that support important functions

2025

2030

Enhance Tier Il/l buildings that support critical

functions

2035 2040

2045

2050
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xample project | Jack Bell Building, UBC, Vancouver

REDi Rating

Silver

Archltect‘Pf‘

Engineer of Record: RJC
Structural Peer Reviewer: Arup

Resilience Peer Reviewer: Arup



How did REDi affect these projects?

Architectural considerations

) |resmsssssmamamnnn S8G bead width / "bite"
Extent of glazing pocket%: R.__ Framing displaces to
Un-displaced glass —> parallelogram shape o
Glass edge SSG bead thickness / "glueline”
contacts framing

'
Glass rotates and translates to 3
accommodate displaced framing

B

\— SSG sealant joint
* T
. Non-structural weather
Translation

sealant joint

Rotatio,

45° ma‘x <

_ typical \
B |

. ‘)\

Facade enhancements and testing

Gypsum Not
Connected to

i

s

Track -/
350T125-18

Top Track

Gap
T Gypsum
— Connection to

4 Sud

#12 diagonal wire ties
4 twists within 1-1/2"

{ #8 wire vertical
1 hangers at 4"-0" o.c.

— o each end Compression strut
— ‘\.]o Bridging see Figure 6.3.4.3-5
Channel for location
Stud / 1/2" main
3505125-18 N\ Stud Not Prit ety
[, — Connected fo ke
Track — | Bottom Track
350T125-18
\ Gypsum L
Connected fo & ‘
Bottom Track Cross furring 45 x 3/4” self-tapping

screws to prevent
slippage of wire ties

" Shot Pins @24" o.c. (Typ)

Relocation & testing of equipment Enhanced partition detailing

Enhanced ceiling detailing
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Closing Thoughts

Leveraging Integrative Frameworks for Resilient Design
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Resilient Design

Early
Engagement

Industry
Trending this
Way

Business
Case

New Standard
Practice

Holistic
Collaboration

Mitigating
Professional
Risk
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Resilience Design Coordination Timeline

Unaware / Explorin All Projects
P 9 J
,,’ --------------------------------------------------------- -N\
Show  Kick-off & s/ Y
Visioni : : :
Rval.‘lj.e of  VISIONING REDi Requirements Tracking (Scorecard
esiliience

Hazard
/N AssIess. lterative BCA w/ Pricing in Each Phase

o —————————————— —— - — - -

Initial REP Propose Pre- Schematic Design Construction Construction Post Delive
Discussion / Bid Design Design Development Documents Administration y
A I | \./ I
]
Hazard | Continue to Develop POE
: Design Strategies Cli
_ ient
Determine Assess. | o . _
Resili o I Finalize Design Relations
eSSI lence  confirm \\ Design Measures and /
cope Goals . Recommendations Conduct Final BCA S
~

4 T T T T T - — -

Evaluating / Embedded
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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

Increased
Uncertainty

Long-term
durability

Inadequacy
of codes

i
VVICTOR 102



Evolving Standard of Care for Climate Change
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Reaction by Courts
Balancing Test

Professional
Duty

Best available
science

y 4
VVICTOR

Public
Interest

Societal need for
adaptation ang
INnnovation

Pr_otecting Critical
mfrastructure

Protecting
vulnerable
COmmunities

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




Resilience & The Evolving LT
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@ California

Q+A

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.
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