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– 5 years in Design, Director, FDOT
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• Widening and reconstruction, Bridge and resurfacing projects
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PREFACE

Expectations for infrastructure service-life and asset maintenance strategies have changed significantly

since the Interstate Act was signed into law in 1956. The resulting expressways eliminated at grade

crossings substantially increasing the nation’s bridge inventory. Originally no target service-life

expectations were specifically set, but by the 1970’s observations from fatigue damage failures forced

engineers to consider the number of heavy truck wheel load cycles – selecting 50 years as the design

life. In the late 1990’s with the recognition of a growing inventory maintenance challenge, AASHTO set

the minimum design life to 75 years.

Most recently the AASHTO Committee on Bridges and Structures approved publication of a new Guide

Specification for 2020 that assigns three target service-life limits (75-, 100-, and 150-years). In recent

years, Florida DOT interest in innovation and application of materials like FRP composites has led to

many successful installations with the objective of building better with better materials. This presentation

will provide an overview of FDOT research and implementation using FRP composites and attendees

will learn about FDOT’s vision for the future for transportation infrastructure.
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i. Describe the common infrastructure durability 

challenges typical faced by highway agency owners.

ii. Identify emerging solutions for infrastructure 

applications and potential opportunity areas for the 

composites industry.

iii. List recent successful Florida infrastructure applications 

with composites solutions.

LEARNING OBJECTIVES

Game Changing Infrastructure Challenges: New Solutions & Opportunities
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OUTLINE

• Historic Overview 

• Background on Florida’s Bridges & Structures

• How is Florida leveraging composites for Infrastructure

• Lessons Learned 

• What does the future hold for composites in Florida

Game Changing Infrastructure Challenges: New Solutions & Opportunities
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In the Beginning….

• Bold ideas, such as the “transcontinental 

highway” had been around since the 1890’s: 
“The whole scheme would carry with it something that would inspire the 

entire Nation. It not any new scheme; it is not any new idea. It was the 

idea of Jefferson and Madison and Gallatin and many other great men 

who helped to start the national Road which led through Pennsylvania, 

Ohio and Indiana, and reached as far as the Mississippi River.  

(General Roy Stone)

https://www.fhwa.dot.gov/infrastructure/trails.cfm• 1914 Old Trails Road Assoc. plan

• 1915 FL State Road Dept. born.

• 1917 Florida roadmap network.

• 1956 National Interstate and 

Defense Highways Act signed.

• 1993 Last time the federal gasoline 

tax was raised (18.4 cents/gal)

FDOT Bldg. 1966

https://www.fhwa.dot.gov/infrastructure/trails.cfm
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… thru the Interstate Era ...

• 1969 the State Road 

Dept. becomes the 

Florida Department of 

Transportation 

(FDOT)

• Interstate construction 

accelerates along with 

prestressed concrete

and steel girder 

technologies 0
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… accidents & mistakes happen, 

lessons are learned...
• 1940 Tacoma Narrows (WA) – high strength/low 

stiffness

• 1967 Silver Bridge (OH) – high 
strength/fatigue/corrosion/low redundancy 

• 1983 I-95/Mianus River (CT) – fatigue/corrosion/low 
redundancy

• 2007 I35W Mississippi Rv (MN) – buckling at high 
strength slender connection plate

Many of these issues are also 

applicable to FRP Composites 

design solutions

https://upload.wikimedia.org/wikipedia/commons/f/f2/Tacoma_Narrows_Bridge_destruction.ogv
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…into the 21st Century ?

Source: Gartner Inc. Hype Cycle
An example of the coastline paradox. If the coastline of Great Britain is 

measured using units 100 km (62 mi) long, then the length of the 

coastline is approximately 2,800 km (1,700 mi). With 50 km (31 mi) units, 

the total length is approximately 3,400 km (2,100 mi), approximately 

600 km (370 mi) longer.
FLORIDA POPULATION GROWTH

2018

Overseas 
RR & 1st Hwy

2nd Overseas Hwy 
(Replacement)

• Bridging the gap 

between innovation and 

institutional adoption

Where do FRP Composites 

lay on this chart for 

infrastructure?

https://en.wikipedia.org/wiki/File:Britain-fractal-coastline-100km.png
https://en.wikipedia.org/wiki/File:Britain-fractal-coastline-50km.png
https://en.wikipedia.org/wiki/Great_Britain
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Historical Structural Technology 

Firsts in Florida Bridges...

• 1954 1st Sunshine Skyway – Post-Tension Beams 
in Trestle Approach Spans

• 1955 Precast/Prestressed Concrete Institute 
begins in Florida

• 1965 Sebastian Inlet – Drop-in Lightweight 
Concrete Prestressed Span

• 1978 Long Key & Seven Mile Bridge –
Segmental Box

• 1979 Chipola Nursery Rd/1-10 – 1st Splice I-
Girder

• 1987 2nd Sunshine Skyway Bridge - 1200 ft. 
Segmental Cable-Stay

• 1989 Dames Point Bridge - 1300 ft. Cable-Stay

When did FRP 

Composites 

make this list?
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FRP Structural Technology Firsts for 

Florida Bridges and Structures...

• 1980’s 1st GFRP bridge beam strengthening 

• 1990’s 1st CFRP bridge beam strengthening 

• 2006 1st FRP fender system Specs & Standard Index issued.

• 2011 IROX I-75: 1st RC drainage structures using BFRP

• 2014 PortMiami: Tunnel approach retaining walls 5 & 6 use BFRP-RC (slide #46)

• 2015  University of Miami: CFRP-Prestress Double-T Innovation Bridge (slide #47)

• 2016-19 Halls River: FDOT 1st complete FRP-PC/RC/HCB bridge (slide #48+)

• 2018 Skyplex Blvd: 1st Concrete Filled FRP Tube Arch Bridge (slide #31)

• 2019  US41/North Creek & NE 23rd/Ibis Waterway: 1st 2-span & 3-span cast-in-

place GFRP-RC Flat-Slab bridges, and soldier pile precast panels (slide #53-54)
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• FDOT’s Structures Inventory

– 12,529 bridges in the State of Florida

– 7,044 bridges maintained by FDOT

– 150,227,048 SF of deck area

– 5,485 maintained by others (County, City, Federal)

– 2,143,163 SY of noise barrier wall

– 379.22 miles of retaining wall

– 72.8 miles of seawall

Taking stock of our Infrastructure...
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Florida’s Bridges
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Florida’s Bridges
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Florida’s Bridges

Source: 2020 FDOT Bridge Maintenance Annual Report

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/maintenance/str/bi/annual_rpt_20.pdf
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Florida’s Bridge Program

• FDOT has a robust bridge maintenance program

– $13 Million spent annually on routine bridge maintenance

– Programmed for bridge repair/replacement

• FY 20/21 - $470.7M

• FY 21/22 - $382.5M

• FY 22/23 - $152.4M

• FY 23/24 - $324.2M

• FY 24/25 - $156.3M
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Florida’s Bridge Condition
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• Henry Flagler’s Overseas Railroad constructed 1905-1912.

• Damage beyond repair by 1935 Hurricane.

• Converted to Overseas Highway in 1938.

• New adjacent highway constructed in 1970’s – 1980’s.

• Many of these “Florida Keys” bridges are ready for major 

rehabilitation or replacement.
“New” Seven-Mile-Bridge, (Florida Keys)

… Then and Now …
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“Corrosion-Resistant High-Performance Materials” (CR-HPM)

Non-Corrosive

Corrosion-Resistant

+ Stainless-Steel Prestressing Strand & Rebar
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Florida’s Bridge Condition
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Why use CR-HPM for Bridges and other Structures?

• An aggressive environment would be the portion 
of a structure in or near salt or brackish water, and 
the portions of the structure in the “splash zone”. 

This would include the undersides of decks or 
slabs with low clearances over salt or brackish 
water. There may be special cases where 
additional areas of the bridge may be considered 
an aggressive environment with similar effects 
as marine environments.

• FDOT bridges classified in an aggressive 
environment:
– 1,534 Bridges

– 68,857,118 SF Deck 

or about 46%
Source: AASHTO. 2020, Guide Specification 

for Service Life Design of Highway Bridges 

(1st Edition).
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Why use CR-HPM for Bridges and other Structures?

Seven Mile Bridge “New” and Old (Florida Keys)

South Bridge, Fort Pierce

• Aggressive environments also 
include:
– Areas where people fishing from a 

bridge may dump containers with 
salt or brackish water

– Bridges near boat ramps where 
salt or brackish water draining 
from boats may fall on bridges 
after they have been removed 
from the water

“
S

p
la
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h
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o

n
e
”

Report: BDV31 977-01 

(University Blvd Bridge, 2011)
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Why use CR-HPM for Bridges and other Structures?

• Aggressive environments also 

include:

– Areas subject to spray from jet skis.

– In northern Florida there has been 

a move to place salt after winter 

storms. If this becomes a more 

common occurrence, consideration 

may be given to including these.

Jupiter (FL)
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Why use CR-HPM for Bridges and other Structures?

• But there are several other reasons FRP repairs and 

strengthening are necessary:

– Over-height truck impacts.

– In sufficient detailing past practice for shear strength.

BDV31 977-01:

Chaffee Road Overpass
Skyway Trestle Approach
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Where do FRP solutions fit for Infrastructure?

• Repair & strengthening.

• New construction as internal 

reinforcement for concrete.

• New construction structural FRP 

members.

• New construction with fully FRP 

structural system.

Source: John Busel to MA-DOT (2011)

FRP Reported Firsts
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• Repair & strengthening.

• New construction as internal 

reinforcement for concrete.

• New construction structural FRP 

components.

• New construction with fully FRP 

structural system.

Where do FRP solutions fit for Infrastructure?

SR-404 over Banana River 
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• Repair & strengthening.

• New construction as internal 

reinforcement for concrete.

• New construction structural FRP 

members.

• New construction with fully FRP 

structural system.

Where do FRP solutions fit for Infrastructure?

Source: Hamilton, et al. 2017, Durability Evaluation of 

Florida's Fiber-Reinforced Polymer (FRP) Composite 

Reinforcement for Concrete Structures, UF & FDOT.

https://www.fdot.gov/docs/default-source/content-docs/structures/structuresresearchcenter/final-reports/2017/FDOT-DDV31-977-01-rpt.pdf
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– Glass FRP rebar & Carbon FRP 
strands with improving 
mechanical properties

– Basalt FRP rebar & possible 
prestressing applications

Future 

harmonization ?

International Standards

Where do FRP solutions fit for Infrastructure?

• Repair & strengthening.

• New construction as internal 

reinforcement for concrete:
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• New construction structural 
FRP members.

Where do FRP solutions fit for Infrastructure?

Hybrid Composite 

Beams (Halls River)

Composite Bridge Deck proposed for Morgantown, TN.

FRP Stay-

in-place 

forms

Pultruded Structural FRP 

Section Boardwalk (Ocala)

- Composite Bridge Beams 
(Pultruded, VARTM, Molded & 
Built-up composite members)

- Hybrid systems (HCB, Concrete-
Filled FRP Tubes…)
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• New construction with 
fully FRP structural 
system.

Where do FRP solutions fit for Infrastructure?

Concrete Filled FRP Tubular 

Arch (Skyplex, Ft Myers)

Pedestrian Truss Bridges

Not Florida !Fender Systems

- Hybrid systems (Concrete-
Filled FRP Tubular Arch Bridge)

- Full FRP Systems (Fenders, 
Ped. Trusses)
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1992
Feasibility of Fiberglass Pretensioned Piles in a Marine 

Environment
Sen, R. USF

1995
Active Deformation Control of Bridges with AFRP 

Cables

Arockiasamy, 

M. FAU

1995
Durability of CFRP Pretensioned Piles in a Marine 

Environment – Phase II
Sen, R. USF

1997
Mechanical and Microscopy Analysis of CFRP Matrix 

Composite Materials
Garmestani, 

H.

FAMU/

FSU

1997 FRP Composite Column and Pile Jacket Splicing Mirmiran, A. UCF

1997
An Analytical and Experimental Investigation of 

Concrete Filled FRP Tubes
Mirmiran, A. UCF

1997
Flexural Reliability of RC Bridge Girders Strengthened 

with CFRP Laminates
Okeil, A. UCF

1998
Studies of CFRP Prestressed Concrete Bridge 

Columns and Piles in Marine Environment
Arockiasamy, 

M.
FAU

1998
Analysis and Modeling of Fiber-Wrapped Columns and 

Concrete-Filled Tubes
Shahawy, M. FDOT

1999
LRFD Flexural Provisions for PSC Bridge Girders 

Strengthened with CFRP Laminates
El-Tawil, S. UCF

FDOT FRP Research
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1999
Behavior of Reinforced Concrete Beam-Column 

Retrofitted with Composite Wrapping Systems
Chaallal, O. FDOT

2000
Effect of Concrete Strength on the Performance of 

FRP Wrapped RC Column Under Combined Axial-

Flexure Loading

Chaallal, O. FDOT

2000
Behavior of Axially Loaded Short Rectangular Columns 

Strengthened with CFRP Composite Wrapping
Chaallal, O. FDOT

2000 Investigation of Fender Systems for Vessel Impact Yazdani, N.
FAMU/

FSU

2000
Short-Term Tensile Strength of CFRP Laminates for 

Flexural Strengthening of Concrete Girders
Okeil, A. UCF

2001
Design of Concrete Bridge Girders Strengthened with 

CFRP Laminates
El-Tawil, S. UCF

2003 Hybrid FRP-Concrete Column Mirmiran, A.
NC 

State

2004 CFRP Repair of Impact Damaged Bridge Girders Hamilton, T UF

2007
Testing Bridge Decks with Near-Surface mounted FRP 

Bars Embedded in Cement Based Grout
Hamilton, T UF

2009
Thermo-Mechanical Durability of CFRP Strengthened 

RC Beams
Mackie, K UCF

FDOT FRP Research
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2010
Testing Precast Piles with Carbon Fiber Reinforced 

Polymer Mesh
Abalo, V. FDOT

2011 Testing of Trelleborg Structural Plastics Wagner, D. FDOT

2011 Testing of Trelleborg Structural Plastics Wagner, D. FDOT

2012
The Repair of Damaged Bridge Girders with CFRP 

Laminates
El-Safty, A. UNF

2014 Investigation of CFCC in Prestressed Concrete Piles
Roddenberry, 

M.

FAMU/F

SU

2015 Use of CFRP Cable for Post-Tensioning Applications Mirmiran, A. FIU

2015
Repair of Impact Damaged Utility Poles with FRP, 

Phase II
Mackie, K. UCF

2017
Durability Evaluation of Florida’s FRP Composite 

Reinforcement for Concrete Structures
Hamilton, T. UF

2018
Testing, Evaluation, and Specification for Polymeric 

Materials used for Transportation Structures
El-Safty, A. UNF

2018
Degradation Mechanisms and Service Life Estimation 

of FRP Concrete Reinforcements
El-Safty, A. UNF

FDOT FRP Research

1999 CFRP repaired girder (Indian River)
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2018
Bridge Girder Alternatives for Extremely Aggressive 

Environments
Brown, J. ERAU

2018
Performance Evaluation of GFRP Reinforcing Bars 

Embedded in Concrete Under Aggressive Environments
Kampmann, R.

FAMU/ 

FSU

2019
Performance Evaluation, Material and Specifications for 

Basalt FRP Reinforcing Bars Embedded in Concrete

Kampmann, R.

Roddenberry, 

M.

FAMU/ 

FSU

2020
Basalt FRP-FRC Link-Slab Demonstration Project 

Monitoring (STIC-Phase 1)
El-Safty, A. UNF

2020
Inspection and Monitoring of Fabrication and 

Construction for the Halls River Bridge Replacement
Roddenberry, 

M.

FAMU/ 

FSU

2020

HSSS Strands and Lightweight Concrete for 

Pretensioned Concrete Girders (w/ Shear & 

Confinement Rebar)

Roddenberry, 

M.

FAMU/ 

FSU

2021

Testing Protocol and Material Specifications for Basalt 

Fiber Reinforced Polymer Bars (Long-term Durability 

Modelling)

Kampmann, R.

Tang, Y

FAMU/ 

FSU

2021
Evaluation of GFRP Spirals in Corrosion Resistant 

Concrete Piles
Jung, S.

FAMU/ 

FSU

2021 Development of GFRP Reinforced Single-Slope Railing Consolazio, G. UF

2021 Epoxy Dowelled Pile Splice Evaluation & Testing Mehrabi, A. FIU

FDOT FRP Research
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Durable Solutions and Life Cycle Cost 

Evaluation

• Service Life Expectations 
for Structures
– 50 years (AASHTO LFD < 1993)

– 75 years (AASHTO LRFD > 2007)

– 100 or 150 years? (HBSLD-1, 2020)

• Life Cycle Cost policies & 
comparisons

2020



37Game Changing Infrastructure Challenges: New Solutions & Opportunities

CS-RC/PC alternative

FRP-RC/PC alternative

Source: Cadenazzi, T., Dotelli, G., Rossini, M., Nolan, S., and A. Nanni. (2019). 

Cost and Environmental Analyses of Reinforcement Alternatives for a Concrete Bridge. 

Structure and Infrastructure Engineering.

7
5
-y

e
a

rs

1
0
0
-y

e
a

rs

• LCC & LCA also can show the sustainable (economic and environmental) 

advantage of composite structures in the coastal environment:

Cost Justification (Service Life, LCC, etc.)

Over-strength design to accommodate 

diminishing degradation over timeIncreasingly more 

deterioration over time
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1700+ 

Dowel 

Holes

What do we still need?

(gaps in design and deployment)

• Connections (post-installed anchors & 

coupling)

• Creep rupture & Fatigue limits

• Importance of Elastic Modulus

• Bent Bars

• Scalability of production ?

Halls River Bridge -

Traffic Railing Retrofit:
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• Connections (post-installed anchors –

ACI 318 Chapter 17 & ACI 355.4 )

• Creep & Fatigue limits

• Importance of Elastic Modulus

• Bent Bars

[ Lat. 26.8080459, Long.-80.055929 ]

What do we still need?

(gaps in design and deployment)
Widening existing structures

https://www.google.com/maps/place/26%C2%B048'29.0%22N+80%C2%B003'21.3%22W/@26.8079531,-80.0559062,3a,75y,90t/data=!3m7!1e1!3m5!1sxEowlys0x_x-qSlwxWn_Aw!2e0!6s/geo0.ggpht.com/maps/photothumb/fd/v1?bpb=ChAKDnNlYXJjaC5UQUNUSUxFEiAKEgmxfiIHJ9XYiBGQFmIgZTt1vyoKDQAAAAAVAAAAABoFCHgQ6AI&gl=US!7i16384!8i8192!4m5!3m4!1s0x0:0x0!8m2!3d26.8080459!4d-80.055929
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• Connections (mechanical couplers)

• Creep & Fatigue refinement

• Importance of Elastic Modulus

• Bent Bars

What do we still need?

(gaps in design and deployment)

Simplify 

Phased-construction 

connections

Not available 

for FRP rebar

Minimize constructor 

damage to brittle 

components



41Game Changing Infrastructure Challenges: New Solutions & Opportunities

• Connections (lap splicing for 

phased construction)

• Creep & Fatigue refinement

• Importance of Elastic Modulus

• Bent Bars

What do we still need?

(gaps in design and deployment)

How critical is temporary 

UV exposure protection?



42Game Changing Infrastructure Challenges: New Solutions & Opportunities

• Connections (coupling, post-installed)

• Creep rupture & Fatigue limits - refinement

• Importance of Elastic Modulus

• Bent Bars

Source: “Creep-Rupture Limit for GFRP Bars Subjected to Sustained Loads”, (2019)

B.Benmokrane, V.L.Brown, K.Mohamed, A.Nanni, M.Rossini, Carol Shield (ASCE-JCC)

204 tests

8 studies

What do we still need?

(gaps in design and deployment)

1
0

,0
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0.40 ffu
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• Connections (coupling, post-installed)

• Creep rupture & Fatigue limits 

• Importance of Elastic Modulus

• Bent Bars (thermoset vs. thermo-

plastic, & quality)

43

Source: M.Rossini, F.Matta, S.Nolan and A.Nanni, extended abstract 

“Overview of Proposed AASHTO Design Specifications for GFRP-RC 

Bridges 2nd Edition using Case-Specific Parametric Analysis” (2017)

Chart: Parametric analysis of flexural design requirements per 

AASHTO GFRP-RC 2nd edition for HRB Pile Bent Cap

What do we still need?

(gaps in design and deployment)

Fiber “bunching” at 

inside of bends

C
u

rr
e

n
t 
U

S
 l
im

it

Proposed =10-30% 

rebar area reduction
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Current & Completed Projects in Florida
(new construction excluding fender systems)40th Ave NE over Placido Bayou

Arthur Drive over Lynn Haven Bayou **

Bakers Haulover Cut Bulkhead Replacement **

Cedar Key Bulkhead Rehab **

Halls River Bridge **

NE 23rd Ave over Ibis Waterway +

PortMiami Tunnel Retaining Walls **

South Maydell Dr over Palm River +

SR-A1A Flagler Beach Seawall (Segment 3) **

SR-5 (US-17) over Trout River **

SR-5 (US 41) over Morning Star and Sunset 

Waterways **

SR-5 (US 41) over North Creek +

SR-30 over St Joe Inlet +

SR-312 over Matanzas River **

SR-520 over Indian River Bulkhead Rehab **

Sunshine Skyway Seawall Rehabilitation **

UM Innovation Bridge **

UM Fate Bridge **

UM i-Dock **

US-1 over Cow Key Channel +

++

++

++  under bid 

+    under construction

**   completed

++  under bid 

+    under construction

**   completed

++

++

++

++

++

++

(only includes HCB, 

CFFT, FRP boardwalk)

(only includes HCB, 

CFFT, FRP boardwalk)

++  under bid 

+    under construction

**   completed

+

+

+

+

+

+

(only includes HCB, 
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https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-443600-1.pdf?sfvrsn=8a3d9961_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-430463-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-433378-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-432194-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-430021-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-434359-1.pdf?sfvrsn=175168c2_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-251156-3.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-maydell-dr.pdf?sfvrsn=87512c98_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts-440557-7.pdf?sfvrsn=73e5bc6a_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-426169-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-426169-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-435390-1.pdf?sfvrsn=7f740ba8_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-433550-3.pdf?sfvrsn=2406c6e3_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-435815-1.pdf?sfvrsn=2832a310_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-428229-1.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-440969-1.pdf?sfvrsn=666f799a_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-437973-1.pdf?sfvrsn=deb56bfe_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-innovationbridge-um.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-fatebridge-um.pdf
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-i-dock.pdf?sfvrsn=86971c8d_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-441740-1.pdf?sfvrsn=3ad8ac17_2
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Project Examples – Fast Facts Sheets

Fast-Facts: https://www.fdot.gov/structures/innovation/FRP.shtm#link9

https://www.fdot.gov/structures/innovation/FRP.shtm#link9
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Wall 6 under construction & Typical Cross-section using Basalt FRP rebar 

Watson Island, Miami – 2014
• Retaining Walls 5 & 6

Project Examples - Port Miami Tunnel Entrance
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University of Miami – 2016
• Single-span pedestrian bridge

Innovation Bridge with Basalt, Glass & Carbon

FRP reinforcement in the auger-cast-piles, bent-

caps, double-tee stems and flanges, deck overlay 

and curbs.

Project Examples - Innovation Pedestrian Bridge
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Entire Bridge and Seawalls - 2017 to 2019
• Five-span vehicular bridge

Project Examples - Halls River Bridge

Initial 

Demo FRP 

Project

HRB - Phase III construction, July 2019
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Project Examples - Halls River Bridge

Homosassa, FL 2017-2019 (GFRP-RC & CFRP-PC) 
• Five-span vehicular bridge entirely constructed using corrosion-resistant 

solutions that were mostly FRP reinforcement including:

HRB GFRP-RC Deck Casting 

(2018)

HRB GFRP-RC Bent Cap

(2017)

1) CFRP-PC bearing piles

2) CFRP-PC/GFRP-RC sheet piles

3) Hybrid Steel-PC/GFRP-RC sheet 

piles;

4) GFRP-RC bulkhead caps

5) GFRP-RC pile bent caps

6) GFRP-RC bridge deck

7) GFRP-RC traffic railings

8) GFRP-RC approach slabs

9) GFRP-RC gravity wall. 
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Project Examples - Halls River Bridge

• Demonstrating Durability & Resiliency thru FRP materials…

Unpredictable 

limestone foundations

Unpredictable future 

storm surge & sea-levels

HRB completed Nov. 2019
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• Resiliency thru providing the potential for Adaption!

Project Examples - Halls River Bridge

• Shows current MHW (blue)
and 6-ft. projected SLR 
(dashed redline)

• with possible Adaption 
Strategy using 1.5 m raised 
bulkhead (right-side). 2019 2100 ??

Effect & adaption for 6-ft 
SLR or frequent storm-

surge inundation →

Not established 

for Florida yet!
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Auger-Cast Secant Pile Wall - 2019

Project Examples - SR-A1A Secant-Pile Seawall

• Resiliency thru robust Design
Hurricane Mathew damage Oct. 2016 
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CIP continuous flat-slab bridge – 2020

Project Examples - NE 23rd Ave/Ibis Waterway 

Glass FRP reinforcement & Carbon FRP strands, 

prestressed piles, bent-caps, walls and deck flat-slab.

• Resiliency thru robust Design
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Other Projects Under Construction

• Bridge Superstructures (US-1/Cow Key Channel, US41/North Creek, 

Link-Slabs, 40th Ave NE/Placido Bayou)

• Bridge Foundations (South Maydell Dr.)

• Seawalls (SR30/St Joe Bay Inlet, Pinellas Bayway E)

US41/North Creek

Sept. 2020

US-1/Cow Key 

Channel

Aug. 2020

Pinellas Bayway Structure “E”

August 2020
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Example New Projects in Design

• Low-level Pedestrian Piers -
SR-A1A North Bridge/Indian River Lagoon, 

US-1/Jupiter Inlet;

• Prestressed Bridges 
SR82/Earman Canal, Barracuda Ave/North 

Indian Lagoon, CR30A/Western Lake, Kings 

St/San Sebastian River;

• CIP Bridges –
West Wilson St/Turkey Creek;

• Bridge Foundations –
St. Petersburg, 4th St over Big Island Gap

Topic #7
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Lessons Learned from the Real World

• Designer Issues
• Lack of designer training, software tools, and national consensus design codes.

• Material & Testing Issues
• Costs for FRP rebar supply to public agencies are typically higher since no centralized certification 

standards for manufacturers, so additional testing and approvals are invoked by individual agencies.
• Constructability Issue

• Unit $$ for FRP rebar can be very high for small quantities due to the one-size project testing 
requirements.

• Many construction contractors do not understand the lead times involved for FRP products.
• Higher modulus of elasticity can improve competitiveness of GFRP vs. other corrosion-resistant 

solutions. 
• Stirrup bends and closed shapes or multiple bends still not standardized.
• Tie-wire (plastic ties are slower, more expensive, and less secure)
• Coupling of bars for phased construction is essential for broader deployment or will rely on SS solutions.
• Adhesive anchors are often needed, but not codified for FRP rebar. Field proof testing/gripping is a 

challenge, especially for bent bars.
• Shear reinforcing requires much closer spacings and often multiple legs overlapping causing rebar 

congestion.
• Non-metallic (corrosion-resistant) lifting devices for heavy civil components are not readily available.
• Replacement of easily damaged bars/parts in the field is a common need.
• Change is hard… but inevitable !

Topic #8




