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Florida’s Resilience Action Plan
and Practices for
Transportation Infrastructure

A Focus on Bridges and Structures
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Florida’s Community Trends and Conditions

FDOT!

FLORIDA HAS A POPULATION OF

FLORIDA’S
29.2 MILLION 65+ POPULATION
IS PROJECTED TO
TODAY, RANKING
GROW BY
SRD >3/,
AMONG o
THE STATES BY 2045

Source: Bureau of Economic and Business Research (BEBR). Source: BEBR.
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BETWEEN 2021 AND 205015 ORANGE, HILLSBOROUGH,
PROJECTED TO BE CONCENTRATED IN MIAMI-DADE, LEE,
PALM BEACH, BROWARD,

‘ o co u NTI Es POLK, OSCEOLA, DUVAL & PASCO

Source: BEBR.

FLORIDA IS PROJECTED TO ADD

548 NE

Source: BEBR.

NEW PEOPLE PER DAY
BETWEEN 2021 AND 2050

1 MILLION
PEOPLE

[3 IN 4 LIVEIN A
FLORIDA COASTAL
RESIDENTS J COUNTY
TlHE TOTA.L NUMBER OF
OUT-OF-STATE
VISITORS

TO FLORIDA IS PROJECTED TO

INCREASE

°/ BETWEEN
5 5 © 20194ND 2031

Source: Economic Demographic Research.
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Florida’s Transportation System

/i\| 12,121 CENTERLINE MILES OF SHS
~(~ 19 COMMERCIAL SERVICE AIRPORTS

') & ACTIVE SPACEPORT LAUNCH SITES

Source: : FDOT Florida Transportation Fast Facts.

4= 2,738 MILES OF MAINLINE RAILROAD TRACK

fidk 4,850 BRIDGES ON SHS

£ 16 PUBLIC SEAPORTS

,,,,,,,,

<~ | 20 URBAN TRANSIT SYSTEMS

= 18 RURAL TRANSIT SYSTEMS
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Florida Department of Transportation
RON DESANTIS 605 Suwannee Street KEVIN L THIBAULT, PE.
GUYERIUR Tallahassee, FL 323990450 MERETARY

Effective: April 27, 2020
Office: Policy Planning
Topic No.: 000-525-053

FDOT{S
RESILIENCY OF STATE TRANSPORTATION R ES I LI E N C E —
INFRASTRUCTURE
Itis the policy of the Florida Department of Transportation to consider resiliency of the AC T I O N P L A N

State's transportation system to support the safety, mobility, quality of life, and
economic prosperity of Florida and preserve the quality of our environment and

communities. Resiliency includes the ability of the transporiation system to adapt t

changing conditions and prepare for, withstand, and recover from disruption. S TAT E H | G H AY S Y S T E M
The Department will continue to identify risks, particularly related lo sea level rise,
flooding, and storms: assess potential impacts; and employ strategies to avoid, mitigate,

“Resiliency includes the ability of the transportation
system to adapt to changing conditions and prepare
for, withstand, and recover from disruption.”

TS PONGy Wi OF THRPTET ST eSO UugiT U Te DEpar et S 1o g Ty o T T Tous e T,

work program; asset management plans; research efforts; and internal manuals, tools,
guidelines, procedures, and related documents, guiding planning, programming, project
development, design, construction, operations, and maintenance.

(Lo

pnéod S
Kevin J. Thibault, P.E.
Secretary

Resiliency Policy (2020)




I State Legislation

» CS/HB 7503 (Section 339.157, F.S.)
* FDOT Resilience Action Plan (RAP)

* Enhance infrastructure and
operational resilience

....

e Design changes to retrofit and
construct highway facilities

* Enhance partnerships to address
multijurisdictional needs
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Resiliency Approach

= Leverage existing resources PREPARE
= Capability Maturity Framework
= Existing Resilience Strategies

PRINCIPLES

" Internal & Community Collaboration OF RESILIENCE

= Technical Advisory Team

= MPOs and Regional
Collaboratives RECOVER WITHSTAND

= FL Chief Resilience Officer .
= IS Data

FDOT\) SASHT®




HAZARDS AFFECTING A GEOGRAPHIC AREA

1% CHANCE OF FLOODING 2 FEET OF CATEGORY 3 ; St iy, e
VULNERABILITY (100-YEAR FLOOD ZONE) SEA LEVEL RISE STORM SURGE Yo : Jacksonvie

High Geographic areas affected by all three hazards

Medium Geographic areas affected by any two of the three hazards

Low Geographic areas affected by any one of the three hazards

Centerline % of
Prioritization Miles Bridges SHS
Tier Exposed % of SHS Exposed Bridges

0.5%
6%
15%

Areas of 1 Hazard Location Napivs ‘;u_
Vu | n e ra bl e Areas B Areas of 2 Hazard Locations
I Areas of 3 Hazard Locations
Interstates
- State Roads
Counties
[0 Region

2 =
(4] 25 50 75 100 e
I T viles s

Sources: Florida Department of Transportation, NOAA, FEMA, and Florida Division of
Emergency Management

Note: This map is for planning purposes only. It is not intended for precise measurement.

* Does not account for elevation of facilit
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Resilience Strategies

@ PLANNING

PROJECT DEVELOPMENT
& ENVIRONMENT
.. . )
.2/\ DESIGN, MATERIALS,
p— & CONSTRUCTION

TRAFFIC OPERATIONS
& EMERGENCY MANAGEMENT

(=)
82 ASSET MANAGEMENT

FDOT__. % & MAINTENANCE
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%\\%L Hurricane lvan 2004

Focusing on Bridges
and Structures

i g Hurricane Charley 2004 Hurricane Michael 2018



Focusing on Structures: LRFD Design Practice

Load
(Stressors & Shocks)

Resistance
(Resilience)

e Structural Loading
Traffic, Vessel Impact, Waves, Wind

* Environmental
Cl-, pH, UV, Sea Level Rise, Fire

* Future Use
Capacity Increase, Functional Change

Justification
Life Cycle Cost, Cost/Benefit, Risk

e Structural Capacity
Codes, Ultimate vs Service Limit State

* Material Endurance
Strength, Fatigue, Creep

e Material Durability
Aging Effects, Environmental

* Redundancy
Load Paths, Multi-Girder, Continuous

FDOT\
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Bob Graham
Sunshine Skyway Bridge
Tampa Bay



R&A Structure Design Goals

Resilience Adaptability

* Robustness * Repurposing

Redundancy, Bend Don’t Break Roadway, Shared Use, Transit, Rail
* Durability * Tunable

Inert, Regenerative Widen, Strengthen, Raise, Lengthen
* Maintenance * Future Proofing

Prioritize, Repair, Hydraulic, Vertical Clearance,

Element/Component Replacement Seawater Encroachment, Emerging
* Inspection Technology

Easy Access, Visual, Monitoring

FDOT\
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Howard Frankland Bridge
This is how we would accommodate rail transit in the future.

Bridge with Exp Lanes Northbound Widened to Outside

and Rail Transit to Accommodate Express Lanes

Total Width 168 100’ Mi Total Width 111"
Separation

Future Configuration

New Bridge with Bike/Ped Trail on the Outside and Existing Southbound
2 Express Lanes in each Direction Converts to Northbound

i STRUCTUREWILL .
H SUPPORT FUTURE H
JAIL TRANSI]

General Purpose
Lanes

k Total Width 168" t+— 100' Mi Total Width 70"
Separation

Configuration at Completion

FDOT SASHT®
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Pine Island




Emergency Repair — 3 days

Pine Island




I_sl_and 1

Island 1

Causeway

Washout Fort Myers

Causeway

Washout oach Slab/Retaining Wall Failure

Sanibel
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Phase 1b

NEW
SHOULDER
WiDTH
VARIES 12'-0" ) 120" #57 STONE
LANE LANE
‘ ' — 30" 0 MIN.
RIPRAP BOULDERS

YR}
EL. + 5.0
EL. 8.0

BACKFILL

PROPOSED
GROUNDLINE

RUBBLE RIPRAP
(BANK & SHORE)

MSE WALL TO BE
REMOVED OR
BURIED IN PLACE

Hardening
Repairs

AN

oo g7

SCOURED MUDLINE

Phase 2

SHOULDER SHOULDER

10'-0" ‘\ L AZEr 2R r 10'-0" STAINLESS STEEL
‘ \ LANE LANE ’ J GABION BASKETS

aoaia L LIV

BURIED FRP

SHEET PILE WALL e

Proposed
Resiliency Work




Hurricane Matthew 2016
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Secant Pile Seawall - 2019
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Post lan Post Nicole

SR A1A — 2022 Hurricane Season
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.....Stay Away from Flooded Streets!

Do You Really Know

12 inches of fast-moving water can %
carry away a small car. WHEN
FLOODED

TURN AROUND

18-24 inches of fast-moving water can
carry away most large SUVs, vans and trucks.
6 inches of fast-maving water can Y. 2Ny 9

knock over and carry away an adult.




Thank you for your time!

Will Potter, P.E. Tony Frye

State Structures Design Engineer State Transportation Resilience Officer

william.potter@dot.state.fl.us tony.frye@dot.state.fl.us

Resilience Action Plan

Website Steve Nolan, P.E.

Senior Structures Design Engineer

steven.nolan@dot.state.fl.us




