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Past Challenges

e Structure & Infrastructure Modeling

* Mainly focused on the physical response of the respective systems
* Detailed FE modeling vs. simplified approaches

e Large number of archetypical structures needed for community-level

simulations

Validation

Multiple hazards + multiple structures/structural types = large

~computational demand & efforts
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Past Challenges

e Interdependency Frontiers

* Physical interdependency vs. system interdependency (accounting for socio-

economic aspects)

 Validation of recovery over time
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Current Strategies

* Computational methods/models accounting for:
* Damage
* Interdependencies

* Functionality & Recovery of systems (schools, healthcare, households,

businesses, etc.)

* Socio-demographic characteristics
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Current Strategies — Highlighted examples
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Lin, P., & Wang, N. (2017). Stochastic post-disaster functionality
recovery of community building portfolios I: Modeling. Structural
Safety, 69, 96-105. m M
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Current Strategies — A few highlighted examples

l Wang, W. L., van De Lindt, J. W., Hartman, B., Cutler, H., Kruse, J. L.,

McAllister, T. P., & Hamideh, S. (2022). Determination of individual
/ i / building performance targets to achieve community-level social and
economic resilience metrics. Journal of Structural
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Current Strategies — A few highlighted examples

—T> 3b) Scenario Simulations
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5c¢) Direct and Indirect Economic and Social Impacts

<—>  5b) Social Science Module

Resilience Metrics for Informed Decision Making
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Current Strategies — A few highlighted examples

Hazard Vulnerability

f Surge Height \ mod (depth-duration) Fmgm

Significant Wave Height

Inundation Duration

Nofal, O. M., Amini, K., Padgett, J. E.,
Syl van de Lindt, J. W., Rosenheim, N.,

5 Darestani, Y. M., ... & Duenas-Osorio,
L. (2023). Multi-hazard socio-physical
resilience assessment of hurricane-
induced hazards on coastal
7 communities. Resilient Cities and
| L/, | EE / Structures, 2(2), 67-81.
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Current Strategies — A few highlighted examples

WSN agents EPN agents EPN company agent Tornado Injury _
- Coordinates - Coordinates - Resources available P i !
- Type (pumping station, etc.) - Type (transmission tower, etc.) - Prioritization rules estimation :
- Crgrri%spggctiilggs)EPN agent (for + GetWindSpeed() + CollectInfoFromNetwork() 1
pumping stations) ____| + EstimateDamageState() + DevelopRepairQueue() :
+ CheckPowerAccessForPumps() + RequestRepair + RepairAndReleaseResources()
q p I
+ CalculateWaterPressure() + CheckConnectivityToSource() No Unemployed I
+ FindPathToSource() A 5 |
l + ComputeRepairTimeAndResource() Construction _companles agent 1
Household agents 1 Resourcesavailable =~~~ e |
|_| + CalculateRepairTi
- Social vulnerability index School agents + Dz\f;:p%e%g?rl(rgljg%(()) ¥ Employed 4 :
- ggggﬁgggszone - CooI:jdinates h + RepairAndReleaseResources() Healthy Treat ¢ :
- C - Building archetype A 3 reatmen
- Housing archetype - School level and number of T Update JOb E“ﬁgf%%c'gi?gu LOOkmg - — — 4 !
- Number of people in household students School district agent status & 1, i om for iobs X s :
- Students information - Corresponding EPN agent - Resources available @ @ J I "
- Corresponding school agents - Corresponding WSN agent Layoff I : |
- Income level : + CgllqctlnfoFromSchools() Y — P |
- Homeownership status N E:ttivnxl;ﬂglggﬁsggoeState 0 + DistributeStudents() | o e [T Lommmmmee e N L.
- Corresponding EPN agent | | T BUmattamagestaey o4 . mEmmmm e T T T 4 '
- Corresponding WSN agent ] ' gﬂggt\s\%ﬁﬁggﬁ?&) e L o .I y _d_|_t-, R L% o emmmmmedeeos .
oL L e O e e LT L LT PEE L L L LT L O P L LORE Y 1 1 . | 1
+ GetWindSpeed() + RepairRequest() “ormado dimension and wind Update abl|lty to work: ! Unemopgr);/eema or b Business agent xvhere: ! Healthcare system E
+ EstimateDamageState() + UpdateEnroliments() sneed distributions Ith di ' p g o+ personworks |y agent !
+ CheckPowerAccess() + UpdateSchoolStatus() P Health condition R LR bl Shh bbb R e -
+ CheckWaterPressure() + RandomTornadoGenerator() . L ti X R GEEEEEEE .
+ UpdateHousingStage() Busi t ocaton L ____ 1 i Person’s household i
+ UpdateHousmgStatus() usiness agents . Health COHditiOﬂ Of T e | " !
+ CheckStudentsSchooling() - Coordinates Hospital agent ! agen )
+ UpdateLocation() - Business category Coordi household members |  TTTToooomooomes
- Building archetype - BOF)IB'InateSh . .
- Corresponding EPN agent - Building archetype U Schoollng of children
ULP agent - Corresponding WSN agent - Corresponding EPN agent
- Pool of applicants - Number of employees - ﬁorrebsponfdrsg WS'I\‘ agent
- Pool of job postings - Business rating - Number Of Msemp ?yees
i - Number of LS employees | - umber o employees
istributeEmployeesToEmployers() - Number of MS employees - Number of HS employees
- Number of HS employees - Number of ER beds H : H HH
Person agents " nsurance coverage - Number of inpatient beds — Aghababaei, M. and Koliou, M. 2022 Community resilience
. - Disruption insurance coverage + GetWindSpeed() . . . .
1D -
- Household D "> - Manager 1D + EsimateDamigesiate assessment via agent-based modeling approach. Computer-Aided in
- Occupation - Owner + CheckPowerAccess .. . . . .
- Rating + GetWindSpeed() + CheckWaterbressure) Civil and Infrastructure Engineering, DOI:10.1111/mice.12916.
- Business category + EstimateDamageState() + UpdateBui Ifng ulnctlona ity()
- Skill level + CheckPowerAccess() + UpdateL istOfEmployees() m
+Est|matelnjuryLe vel() ...................... + CheckWaterPressure() + UpdateNumberOfBedsAvailable() . ﬁ‘
i " + UpdateBuildingFunctionality() -
+ CheckAbilityToWork()
+ EstimateTreatmentTime() : 8332{@5:&%@;;?@%‘;3(6 \SED COMMUNITY RESILIENCE PLANNING RESlllence
+ SendApplicationTOULP() + SendRequestToULPY) - Attributes of agents
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Current Strategies — A few highlighted examples

data collection & analysis Step 2: Hazard analysis Step 3: Fragility analysis
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Opportunities

* Long-lasting collaborations

* Keep working as a team (not siloed!)
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