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What is a symposium?

- - Symposiums are organized, often large-scale meetings, that bring together experts, researchers,
O bJ e CtlveS practitioners, and professionals. The purpose of a symposium is to discuss and exchange

knowledge, research findings, and insights on a particular topic or theme. nobo

* Highlight the improvements in FRP Reinforced
and Prestressed Concrete since 2014,
Including:

* Structural design practices and standards
* Materials specifications, testing, and qualification
* Construction including representative projects

* Provide Lessons Learned during both design
and construction.

* Highlight latest research and planned
Improvements future implementation.
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https://www.noboeurope.com/en-gb/blog/nobo/articles/whats-the-difference-between-a-symposium-and-a-seminar/

Schedule

1. Design: Practices

: and Standards for
IT'S THE LA FRP-RC/PC.

2. Materials:
Specifications,
Testing, and
Qualification.

3. Construction:
Example Projects
& Lessons
Learned.
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Speaker Bio:

Steven Nolan, P.E.

Professional Engineer in Florida since 2003, current technical lead
coordinator for Florida DOT for implementation of Fiber-Reinforced
Polymer reinforcing and prestressing, stainless-steel prestressing, and
UHPC for structural applications. 10-years’ experience with development
of design guidance for FRP, 30-years’ experience with concrete design and
construction including 25-years with bridge design specification and
standards development. Current member of TRB committee AKB10-
Innovative Highway Structures, ACI 440C & CSAO, ASCE-Structural
Engineering Institute, Bridge Engineering Institute, and fib (International

Federation for Structural Concrete).
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Background:

* FDOT introduced guidance for the implementation of Fiber-Reinforced
Polymer-Reinforced and Prestressed Concrete (FRP-RC & FRP-PC) at
the 2014 Design Training Expo. We highlighted the planned release of
Standard Specifications, Structures Manual, and Materials
Manual updates, and the early design work for the seminal
demonstration project - Halls River Bridge.

* Reflecting on 10 years of implementation and the evolution of design
guidance, standard specifications and plans, many projects have now
been successful completed and continue to be monitored with the
goal of improving the state-of-the-practice and cost efficiency.
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Way We Back: CFRP Prestressing Strand

* CFCC: Developed in Japan with first prestressed bridge application in 1988
¥ Tl 22Tl

LoggD
onoroemmwow | 1 s CONCRETE STRUCTURES ( PRE-TENSIONING )~ "oorormmoae
Shinmiya Bridge

World’s first PC bridge with CFRP tendon

Sea of Japan _‘;

Courmymona Ish highways Directorate

1. Concrete Structures (PC and RC) / / ‘ T TY ey '

2. Cable for Stay Cable Bridges ) Py WP 1

3. Ground Anchors g ‘ ~

4. Other (Architectures) Former Bridge ” AB:;;’E;L: ﬁffet]he bridge

SYMPOSIUM




Way Back: CFRP Prestressing Strand

* CFCC: First USA bridge application in Michigan in 2001 — Post-Tensioning

Toxvo rore mremaTona  [INTICONCRETE STRUCTURES TOKYO ROPE INTERNATIONAL
( TRANSVERSE POST-TENSIONING & EXTERNAL TENDON )

Bridge Street Bridge

United States’s first bridge constructed using CFRP

External Tendons

. . N . CFCC 1x3740.0¢: 16.8m X 24 tendons,
New Shinmiya Bridge after 23-year life 17.o: x 30tendo::
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CFCC 1 x 3740 (Post-tensioned matenial, exerior cable)
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Back a Decade: CFRP Prestressing Strand

* 2012 (Maine) & 2012-13 (Virginia)

1. CONCRETE STRUCTURES ( TRANSVERSE POST-TENSIONING ) 1. CONCRETE STRUCTURES ( PRESTRESSED CONCRETE PILE)

Bridge Length : 133' - 6" , Bridge Width : 49’ — 4.5" '

24” square pile
16 strands: CFCC 1 X7 15.2mm
Spiral: CFCC U 5.7mm

TRANSPORTATION
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Back a Decade : CFRP Prestressing Strand

2014 (Louisiana) & 2016 (Maine)

1. CONCRETE STRUCTURES ( POST-TENSIONING ) rokvorove nrernaona. | 2. CABLE-STAYED BRIDGE (STAY CABLE) TOKYO ROPE INTERNATIONAL
I-10 New Orleans East Girder Repairs Penobscot Narrow Bridge
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CFCC length
100 m * 2 strands
210m x 2 strands
310 m x 2 strands

2 tendons/girder X 6 girders = 12 tendons
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Back a Decade : Launched FRP Innovation Webpage

* 2014 FDOT (Invitation to Innovation) ST DGO

Contact: Steven Noian, P ﬂomm e \
S A '

WELCOME TO THE STRUCTURES DESIGN OFFICE

Office Manager: Will Potter, P.E. - State Structures Design Engineer

The Structures Design Office provides design guidance and technical assistance for structural, geotechnical, mechanical and electrical issues related
to structural design and construction. The Structures Design Office is 1 of 3 divisions under the Office of Design, along with Roadway Design, and

HhekADE Gfhce Curved Precast Sp.ced Fiber-Reinforced Polymer *
U-Girder Priges Reinforcing (Bars & Strands) *

Most Requested

Fiber Reinforced Polymer
Reinforcing

STANDARD PLANS et 2

FOR BRIDGE CONSTRUCTION Fiber-Reinforced Polymer Geo-synthetic Reinforced Soil Structures Design - Transportation Innovation

Slrucx:ires Design Members and Struclures Integrated Bridge System i -
Software Downloads = s 5 Fiber Reinforced Polymer (FRP)

Reinforcing Bars and Strands

Current Structures Manual

Qverview
Usage Restrictions / Parameters

Design Criteria

et Specifications
Segmental Block Geo-synthetic Reinforced

Walls (SBW) Soll (GRS) Wall Standards

Structures Standard Plans Structures Design Structures Research Center o li
! I r i Pr
Website Software Websau Webstte v & Producer Quality Control Program

Projects

Technology Transfer (T2)
FDOT Research

Contact

: T P " UsignPetormare TRANSPORTATION
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https://www.fdot.gov/structures/innovation/frp.shtm



CFRP Prestressing Strand & more... at FDOT

By Gevin J. McDaniel, P.E.
a
Chase Knight, PhD

Fiber Reinforced Polymer (FRP) .
Composites 2016 Y / .: I
, )_e_-sign Training
20&4:4 , : : Expo 2016 4_4
Pesian Training Design of First FRP Reinforced | | § pveR sRIDGE REPLACEMEN Pesign Training
Erpo Concrete Bridge in Florida .-

FDOT District 7 Structures Design Office

Cristina Kay Suarez Structures Designer

Mamunur Siddiqui, P.E. Structures Design Engineer - SEOR

David Pelham

Senior Designer & ical PM|

New Standards for
Corrosion-Resistant Prestressed Piling

Expo

& Precast Bent Cap

Steve Nolan, P.E.

State Structures Design Office
Design Technology Unit — Structures Sta

ndards Group wﬂ

1 /
a/1/109,  Feasibility of Fiberglass Pretensioned Piles in a Sen, Rajan jH
Marine Environment (USF) .
8/1/1995 Durability of CERP Pretensioned Piles in Marine Sen, Rajan FRP Reinforced Concrete Design
Environment Volume I (USF) O St
11/30/1998 Studies on Carbon FRP (CERP) Prestressed Concrete  Arockiasamy,
Bridge Columns and Piles in Marine Environment M. (FAU) TRANSPORTATION
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https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/structures/structuresresearchcenter/final-reports/feasibility-of-fiberglass-pretensioned-piles-in-a-marine-environment.pdf?sfvrsn=5e1b98a2_0
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/structures/structuresresearchcenter/final-reports/feasibility-of-fiberglass-pretensioned-piles-in-a-marine-environment.pdf?sfvrsn=5e1b98a2_0
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/structures/structuresresearchcenter/final-reports/durability-of-cfrp-pretensioned-piles-vol-ii.pdf?sfvrsn=de6e2784_0
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/structures/structuresresearchcenter/final-reports/durability-of-cfrp-pretensioned-piles-vol-ii.pdf?sfvrsn=de6e2784_0
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/structuresresearchcenter/final-reports/b-9076---final-rpt.pdf?sfvrsn=705c1e58_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/structuresresearchcenter/final-reports/b-9076---final-rpt.pdf?sfvrsn=705c1e58_2

Design: Practices and Standards for FRP-RC/PC

TRANSPORTATION
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FRP Reinforced Concrete Structures:
10-year update, Lessons Learned, and
Emerging Best Practices

2017/‘ \—/_ \ \
)esign Training

Expee V.

State Structures Design Office, FDOT (Tallahassee)

FRP Reinforced Concrete Design

Presented in 2017 by: Rick Vallier, P.E.

Updates in 2024 by: Steven Nolan, P.E.
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2017 vs. FRP Reinforced Concrete Outline

A. FRP Reinforcing Bars

B. Research

s
R
L

}— C. Structures Manual
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A. Reinforcing Bars

Spec. 932- .2 Bar Sizes and Loads

Table 932-8
Sizes and Tensile Loads of FRP Reinforcing Bars /
Measured . ‘
Cross-Sectional Areal Minimum Guaranteed Tensile Load /
.. |Nominal (in?) (kips) W 4
_ Nominal Cross /
Dgszzr S;fiin Difn?gterse(:tional CFRP
£ (in) fﬂ%rga BFRP & B(EEI?P& (Type IT)| CFRP |
(In")  IMinimum|Maximum| GFRP Bars Single & | (Type I) J
Bars . y
(Type 0) (Type IID) 7-Wire Bars \ -
Strands
2.1-CFRP | 0.21 0.028 0.026 0.042 - - 7.1 - P
2 0.250 0.049 0.046 0.085 6.1 7.4 - 10.3 1
2.8-CFRP | 0.280 0.051 0.048 0.085 - - 13.1 - o |
3 0.375 0.11 0.104 0.161 13.2 16.0 - 20.9 \\/
3.8-CFRP | 0.380 0.09 0.087 0.134 - - 23.7 - e Y
4 0.500 0.20 0.185 0.263 21.6 27.9 - 33.3 S ‘
5 0.625 0.31 0.288 0.388 29.1 40.8 - 49.1 (hy
6 0.750 0.44 0.415 0.539 40.9 57.3 - 70.7 |
6.3-CFRP | 0.630 0.19 0.184 0.242 - - 49 8 - ]
7 0.875 0.60 0.565 0.713 54.1 75.8 - -
7.7-CFRP | 0.770 0.29 0.274 0.355 - - 74.8 -
8 1.000 0.79 0.738 0.913 66.8 94.9 - -
9 1.128 1.00 0.934 1.159 82.0 115.0 - -
10 1.270 1.27 1.154 1.473 98.2 138.7 - - TRANSPORTATION
11 1.410 | 1.56 | 1.500 1.700 105.8 160.0 - - SYMPOSIUM




A. Reinforcing Bars

Characteristics of FRP Reinforcement:
o Polymer resin matrix relatively weak:
* Bond force is transferred through resin to fibers. N
* Shearresistance is considered relatively weak (~60%).
o Low compressive strength of FRP:
* Design contribution of FRP reinforcement to resist compression is fot
recommended-ignored.
o Modulus of elasticity is low:
* Dueto lower stiffness (6.5 msi & 8.7 msi), serviceability often controls the
design.
o Creep-rupture threshold is low (25% 30% f):
 Sustained high tension can cause fibers to fail after a period of time
* GFRPis considered more susceptible than CFRP (70% f,).

TRANSPORTATION
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A. Reinforcing Bars

. . . 400
Characteristics of FRP Reinforcement: JP.Busel - ACMA Presentation
— ] Fiber Reinfo_rced Polymer (FRP) C.pfnposites Rebar
O Linear ElaStiC tO Failu re g Tampa, Florida - July 17, 2012 _ |+
o No Yielding (but higher strain at 60 ksi) § 300 -
o Higher Ultimate Strength o
o Lower Strain at Failure 2
£ 200 —
Bar | Yield strength f, or tensile | Modulus of elasticity, |
type strength f5,, ksi kst
Steel 60 29.000 100 — 0)
GFRP |(Type 0) 80 to 120 6660 6,500 | 57 _
AFRP ([Type 111426~ 105 to 150 t2-666- 8,700 Typical Steel Rebar
0
CFRP (Type 11)366 22609 22,480 K 1 ; ;
From AGH446-+R-15-FDOT Spec 932-4, ASTM D7957 & D8505 Tensile Strain (%) Lo



A. Reinforcing Bars

FRP Bar Mechanical Characteristics Influenced By:
Pre-Construction
o Manufacturing Process (FDOT MM Chapter 12.1) B
o Rate of Curing |
o Quality and Quantity of Constituents

Construction and Post-Construction

o Moisture (current limitation on BFRP in submerged
marine environments. See FRPG 2.1)

o Ultraviolet Exposure (Spec. 416 limits on exposure)
o Elevated Temperature (Fire < T,) .
o Alkaline, Acidic, Saline Solutions (C.=0.70) Lt By


https://www.fdot.gov/programmanagement/implemented/urlinspecs/section121v2.shtm

A. Reinforcing Bars

Characteristics of FRP Reinforcement:

o Endurance time in fire or elevated temperature less than for steel for
anchorage zones (ACI 440-H is working on criteria):
* Reinforcement type, aggregate type, and concrete cover will

iInfluence fire performance
* Tensile, compressive, and shear properties of the resin material

diminish as temperature approaches the glass transition temp. (7g)

Property Test Method Requirement

Glass Transition ASTM Elgjﬂ (DMA) =230°F

Temperature (Tg) ASTM E1356 (DSC) >212°F

e . TRANSPORTATION
Specification 932-4 https://www.fdot.gov/programmanagement/specs.shtm SYMPOSIUM



https://www.fdot.gov/programmanagement/specs.shtm

A. Reinforcing Bars

Characteristics of FRP Reinforcement:
o Life cycle costs tikety-lower where steel corrosion is a concern (see HRB).

o SCMs (HRPs) for corrosion protection are may not be needed:

*Silica Fume e« Ultrafine Fly Ash
*Metakaolin  «CateiumNitrite
o Iransportation costs are lower

and handling easier for FRP
due to light weight (~25%).

o Concrete cover reduction is
allowed (see FRPG Table 2.2).

TRANSPORTATION
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A. Reinforcing Bars

Bent Bars Characteristics:

o FRPis pultruded from thermoset resin (viable thermoplastic resins
are emerging)

o FRPis fabricated with bends (thermoplastic and olefin resin will
allow controlled thermal bending - NCHRP IDEA-207 validated this):
 Sharp bends can be manufactured, but avoided due to potentlal

low stress failure. N N N —
* Bend Radius/ Bar Diameter = 3. ?
* TailLength =12 x Bar Diameter.
* Field bending not permitted.

o Devetopmentatbesign Standard f 4
Plan Index 415-010 B21+310 Bar Bending Detalls R LA TION



https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4654
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/design/standardplans/2025/idx/415-010.pdf?sfvrsn=594ffa8e_1

A. Reinforcing Bars

From DevetopmentatbDesign-Standard Plans Index B21310 415-010:
(renumbering to match steel bar bending Index)

TTTTTT TYPE 11

ARC = &
m
U
/Il_\
o
TYPE 3
‘ : |A ar G ‘ ]
velf Gre, ]
A N dl = ;0 d = ."0
NS s e e 1z T
a g N 3 ’ g Tl
v g?\ /ﬁ” A A 5 @ @ o 180° 90°
I_.__I LB__I BAR o 180° HOOKS 90° HOOKS
T SIZE A OR G 7 A OR G
TYPE 14 " . . "
r..L..] Smiral
B

B ]
e I
R=C Oursr'-;fe Cr)re_‘
® Diameter s | TRANSPORTATION
TYPE 24 TYPE 39 SYMPOSIUM




Topic Mo. 625-010-003
Fy 2024-25

Standard Plans Instructions
Index 415-010 Bar Bending Detzils (FRF)

Design Aids
TYPE 1D Tree 10

A. Reinforcin

TYPE |
GETAILING DN 2
LAPPED STRAIGHT BARS (TYPE 2) TYPE 1
TYPE 10 [ DETAILING DIM.

TYPE 10
—F X
LONG LEG U SHAPE

Complex Shapes:

Ay
7"
—_— -l S IE H
X
1 1 —_
4
* — 131, Min. _
TYPE 1l TYPE 10
OPEN STIRRUFP 1
Z BAR SHAPE
TYPE 12 TYPE 14
b A N ¥ TYPE 11 A3k Min TYPE i
; —
| ‘ L
el 1 | 1
™y N - ', A
TYPE & _ L34y Min.
OPEN STIRRUP 2
CLOSED STIRRUP 1
TYPE 17 TYPE I7
t L) 1.3t Min TYPE 17
A 5 e o
: - y
T —— by
s
5 _/
o
134 Min.

TYPE 17

TRANSPORTATION
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LR Configuration A
{Sh{]wn DaShE‘dJ b NOTE' See Devalopmental Standara D415-010 far
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A. Reinforcing Bars

Cost Comparison (Installed Price)

Average Unit Costs FDOT Structures Manual for BDR
Bar Nominal HRB (3-bids) / Cost Estimating /
R GF;I;IZars GFEOPzZars Grade 60 Steel Stainless-Steel
#4 0.500” $1.18/LF $1.90/LF $6-661.11/LF | $2-725.25/LF
#5 0.625” $1.37/LF $2.29/LF $6:94 1.74/LF | $4198.09/LF
#6 0.750” $1.55/LF $2.71/LF $1+352.51/LF | $5:98 11.54/LF
#8 1.000” $2.54/ LF $4.04/ LF $2464.45/LF | $16-74 20.73/LF
Note: Thereis not 1:1 substitution of FRP for steel bars. ** 2023 FDOT Bid Avg.
Black steel bar based on $1.67**$6-96-/ b for all bar sizes.
Stainless steel bar based on $7.72**$4.60 / b for all bar sizes. ~ IRANSPORTATION



A. Reinforcing Bars

Flexural Strength Design Philosophy
Steel Reinforced Concrete Design
o Tension-Controlled Behavior
o Yielding of Steel Prior to Concrete Crushing Provides Ductility and
Warning of Distress through extensive cracking and deformation
by

FRP Reinforced Concrete Design 0.75 \
o Tension-Controlled Behavior G T
» FRP Rupture (phi = 0.55) T e
o Compression-Controlled Behavior 038e, S

* Concrete Crushing prior to FRP Rupture (phi =665 0.75)

o Margin of Safety is Higher than for Steel Reinforced Design transporTaTiON
SYMPOSIUM



A. Reinforcing Bars

Design Assumptions

O
O

O O O O O

Plane sections remain plane

Flexural strength using equivalent rectangular concrete stress
distribution

Compressive strain in concrete assumed to be 0.003

Tensile strength of concrete is ighored

Perfect bond exists between concrete and FRP reinforcement
Tensile behavior of FRP reinforcement is linear elastic until failure
Compressive strength of FRP reinforcement is ignored

TRANSPORTATION
SYMPOSIUM



B. FDOT Research

Research and field implementation of FRP materials is ongoing
and desigh recommendations continue to evolve and improved.

Nov. 2018

April 2019

6/30/2019
April 2022

Dec. 2020

07/30/2022

http.//www.fdot.gov/structures/innovation/FRP.shtm

Performance Evaluation of GFRP Reinforcing Bars R. FAMU-FSU
Embedded in Concrete Under Aggressive Environments Kampmann
Degradation Mechanisms ano! Service Life Estimation of A. El Safty UNF
FRP Concrete Reinforcements
Performance Evaluation of Basalt Fiber Reinforced R. FAMU-FSU
Polymer (BFRP) Reinforcing Bars Embedded in Concrete Kampmann
Epoxy Dowel Pile Splice Evaluation with FRP Bars A. Mehrabi FIU
“Stainless Steel Strands and Lightweight Concrete for M. FAMU-FSU
Pretensioned Concrete Girders” (w/ GFRP shear stirrups)  Roddenberry
Improving Testing Protocol and Material Specifications for R.
: : FAMU-FSU
Basalt Fiber Reinforced Polymer Bars Kampmann

BDV30 977-18

BDV34 977-05

BVD30 986-01

BDV29 977-52

BDV30 977-27
(Report A)

BE694 N



http://www.fdot.gov/structures/innovation/FRP.shtm
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/bdv30_986-01-finalreport.pdf?sfvrsn=68c925f2_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/bdv30_986-01-finalreport.pdf?sfvrsn=68c925f2_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/bdv29-977-52-final.pdf?sfvrsn=e8b446b9_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/research/reports/fdot-bdv30-977-22-a.pdf?sfvrsn=c51de6aa_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/research/reports/fdot-bdv30-977-22-a.pdf?sfvrsn=c51de6aa_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/be694-execsummary.pdf?sfvrsn=bc9d3f92_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/be694-execsummary.pdf?sfvrsn=bc9d3f92_2

B. FDOT Research

Research and field implementation of FRP
materials is ongoing and expanding...

08/29/2022 Development of GFRP Reinforced Single Slope Bridge Rail G. Consolazio UF
Evaluation of Glass Fiber Reinforced Polymers (GFRP)
12/31/202 : : : : : : FAMU-F
Erees Spirals in Corrosion Resistant Concrete Piles >-Jung U-FsU
Feb. 2025 FSBs With Stainless steel Strands and GFRP Shear M. FAMU-FSU
Reinforcement Roddenberry
Waterline Pile Cap Footings for Bridges using Large
April 2025  Diameter FRP Reinforcing — Material Characterization and A. Nanni UM
Design
HRB Extraction and Physio-Mechanical Testing of FRP
May 2025 Reinforcing Bars from 5-year-old Seawater Concrete Test F. De Caso UM

Blocks on Halls River Bridge Bulkhead

BDV31977-110

BDV30977-27

BED30 977-09

BEE76 977-01

BEE76 977-02
N

2T IVIFV2IUVIVI


https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/structuresresearchcenter/final-reports/2022/final-report-gfrp-rc-rail-bdv-31-977-110-w-appendices-rev-(1).pdf?sfvrsn=9bf4e188_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/structuresresearchcenter/final-reports/2023/task-9-final-report.pdf?sfvrsn=3332831b_1
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/structuresresearchcenter/final-reports/2023/task-9-final-report.pdf?sfvrsn=3332831b_1

C. FDOT Structures Manual

Topic No. 625-020-018

FLORIDA DEP,

s 2

—

FDOT STRUCTRES MANUAL

Volume 1

Volume 2 -
Volume 3 -
Volume 4 -

o
(V. l‘

— ¢ ice
e pesia” )
£DOT 5‘;“;‘-::;; 625‘020-0\ January 2017
0

ﬁ
2

\

s Manu?
tures

2024 St 1c024

- Structures Design Guidelines

Structures Detailing Manual
FDOT Modifications to LRFDLTS-1
Fiber Reinforced Polymer Guidelines

FDOT Design Criteria for FRP:

Vol.1-SDG

o Bearing Piles-3.5

o Fender Systems-3.14

o Structural FRC-3.17

o BDR Cost Estimating—-9.2
o BearingPiles

o SheetPile

Vol. 2-SDM

o Fender Systems -24

Vol. 4 - FRPG
Reinforcing Bars — 2
Strands -3

Strengthening-4
Pultruded Shapes -5
VIP Shapes -6

O O O O O O

Thermoplastic Shapes -7 TRANSPORTATION
SYMPOSIUM



http://www.fdot.gov/structures

C. FDOT Structures Manual

FDOT Design Criteria for using FRP Composites:

The Structures Manual implements basic design
guidelines for FRP composites in specific
applications.

As is the case with all structural materials, the

engineer must practice the appropriate standard
of care when designing components using FRP
composites.

TRANSPORTATION
SYMPOSIUM



C. FDOT Structures Manual

Volume 4 - Fiber Reinforced Polymer Guidelines (FRPG)

Unless otherwise stated within the FRPG, the use of FRP composites
requires approval of the State Structures Design Office.

Obtain concept approval before proceeding with any design effort.

After concept is approved, submit the design to the State Structures
Design Office for review.

FDM 121.3.2: “Any component designed using Fiber Reinforced
Polymer (FRP) composite materials except components in the

Standard Plans”is designated as Category 2 Structure. TRANSPORTATION



C. FDOT Structures Manual

Volume 4 - Fiber Reinforced Polymer Guidelines (FRPG) - Section 2:
Permitted use whenapprovedby the-SSbE:

o Approach Slabs o Retaining Walls, Noise Walls,

o Bridge Decks & Bridge Overlays Perimeter Walls

o Cast-in-Place Flat Slab e—trafftc Raitings
Superstructure o Pedestrian/Bicycle Railings

o Pile Bent Caps notindirect o Bulkheads and Bulkhead
contactwith-water Copings

o Pile Jackets o MSE Wall Panels and Copings

o Pier Columns and Capsnetin O Drainage Structures
directecontactwith-water o Dowel Bars for Exp. Joints

Note: Other locations will be considered on a case-by-case basis. [iirocion A oN



C. FDOT Structures Manual

FDOT Structures Manual - Vol. 4 FRPG 2.3
Concrete Cover Requirements in Extremely Aggressive Environments

FRP Cover Steel Cover
Component : :
Requirements | Requirements
External Surface Cast Against Earth 3in. 4.5 in.

Box Culverts 25 2in. 3in.

C.l.P. Cantilever Retaining Walls 25 2in. 3in.
MSE Walls 21.5in. 3in.

Bulkheads and Sheet Pile Caps 32 in. 4 in.

See FDOT Structures Manual for cover requirements for other components.

http://www.fdot.gov/structures TRANSPORTATION



http://www.fdot.gov/structures

C. FDOT Structures Manual

GFRP/CFRP Reinforcing Bars — Section 2 - Design Criteria

Designh concrete members with FRP reinforcement according to:
o AASHTO LRFD Br/dge DeSIgn GUIde SpeCIf/cat/ons for GFRP—Re/nforced

Concrete .

o AASHTO Guide Specification for the Design of Concrete Bridge Beams

Prestressed with CFRP Systems. ACH404Prestressing-Concrete-Structures
with-FRPTfendons

Design Bridge Decks according to:
o AASHTO LRFD Bridge Design Guide Specifications for GFRP-Reinforced

Concrete Bridge-bBecks-and-fraffic Raitings (2"° Edition)

Use FRP Mechanical Properties per FDOT Section 932-4. TR AN ORTATION



Comparison of Rebar Qty. Bridge Deck Example A

BARS 4V {TYFI',)

5503 SPA. BTWN 5502
BARS 45 (TYP.) e menr s (OVER INT. BENTS) (TYP.)
5504 & 5505‘ i_ 0L rzég CLR. (TOP) / 5504 & 5505
g ! .

T T T Ty e
I

—

1 ! [

|
14
. — ,
¢ BEAM 1R T_ .
2" CLR. (BOT.
Gk ¢ BEnM: 58 ¢ BEAM 4R

¢ BEAM 2R

‘ ‘ ~FIR-IgL TS ~ ocay End Span

; i /' (INDEX 521-427) 5
END OF DECK iy b . 150" 20-0° . .
Y Bl T [ ™ oo || p— (Relative Areas):
| 1

Empirical: #5's @ 12"

* Top & Bott./Each Way < 49%
"ﬁ—“ Link Slab: #5's @ 6"

‘\—PL-I RIGHT EINTL BENT 2R 5TA. 599+58.66 fi 8EAM 228 TRBLRR . 1 5 A)
—————————————— Cantilever: #5's @ 4"

. = 3. Top Transverse Bars < 28%

/L_c BEAM 2-3R 48 Link Siab + Overhang é 8%

Thickened Ends: #5's @

T wpeenes & Ignore <2%
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+ T =r—t

_|<2%| .
[
il [
|
| ¢
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o
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=
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|:E
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| |
U
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o
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]
L |
i
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]
|
=
1
1
1
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1
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1
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Fie |
|
1
@ I'-0 (TOP) SPACED BETWEEN 5502
A

499 DIRECTION OF STATIONING (TYP.) 4 a4 (TYP.)
. i = S aas § BEAM 2-4R | |
e I A S — T e et s
h‘
B e TRt 000000000 = = " sso7 (Tor)
: THICKENED END SLAB (TYR.) @ BEAM I-4R 3‘: 5505 (TOP)
SEE SUPERSTRUCTURE DETAILS) =

1 f Y § BEAM 1-5R - - vl Saiieirl L] s
i RIGHT GUTTER 149, [ = e 5
[ e e e e e e s T e e == == ==
L / L . 4

A RiGHT copinG \— TRAFFIC RAILING TRANS PORTAT'ON

(36" SINGLE SLOPE)
(INDEX 521-427) (TYP )

“— LIGHT POLE

AL T s SYMPOSIUM

3 (SEE span 2) INDEX 521-660)
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Comparison of Rebar Qty. Bridge Deck Example B

BARS 4V {TYFI',)

5503 SPA. BTWN 5502
BARS 45 (TYP.) e (OVER INT. BENTS) (TYP.)
5504 & 5505‘ i_P»Gl- RIGHT rz,{-_;' CLR. (TOP) /(

=L !
' - i i . :
BEAM IR T_ "
. ¢ 2" CLR. (BOT.) ¢ BEAM 3R
¢ BEAM 2R
F‘E | oD E AL :n_
. —3—— e ] o — e
B T T I 4% D T T A NEFT <5 i - 4%
I =STZOPEL 090 ﬁf—~ D S G O Y ¥ A Saais B “j‘""*
Interior Span o Srasomisese— [o . o PO J
. . - ] : e e EHT B.ENT 3R STA GOMEJS I
(Relative Areas):  iecenn: A —— J

i , F18-36 (TrP.) ERE T - |

35% 9 1 Empirical: #5's @ 12" ¢ WE (INDEX 450-036) & BEAN 2-3 90°00'00" (TYP.) !
* Top & Bot./Each Way -\ R e %q

30% = o LinkSkabA#55@ 6" : 4 I 00000
° Top Longitudinal Bars 1

F CTION OF STATIONING o Yo

1 9% 9 3 Overhang:A#5s@2  \N\\J /| e = = TiE_TI_N_U_F_ST__ _M_N _':': ________________________________ 1
* Top Transvers ; 1

16% > w1 . L e ——— 00 —

\ ¢ BEAM 2-4R

€ BEAM 2-5R
- s o g — i e
% [ RicHT GUrTeR f Shnameneesy =

e \— TRAFFIC RAILING
N uianr voue peoesTa (36" SINGLE SL0PE) . TRANSPORTATION
(INDE 521-660) L HoE s " SYMPOSIUM

Interior Span Example




End Span Bridge D

Comparison of Material Qty.

Deck Area 1 (Example A)

Convention CS-RC (ASTM A615):
* Thickness =8"

* Concrete Cover=2"

* Flexural Depth (#5’s)d =5.7"

* Empirical (AAsHTO-BDS): Bottom layers
=#5’s @ 713.8” (0.27in%s1t); Top layers
=#4’s @ 13.37 (0.18 in?/ft)

* Empirical (FDOT): #5°s @ 127

GFRP-RC (ASTM D8505-23):

* Thickness=7">4,,=-12%; A,.,...=-15%

weight —

* Concrete Cover=1"
* Flexural Depth (#5’s)d =5.7"

* Empirical (AASHTO-GSG): *~ Bottom
transverse layer = #5’s @ 6.5” (0.83%)
Other 3-layers =#5s @ 127 (0.35%)

* Total Rebar: A, = 1.50 in®/ft? deck)

- 2> A AASHTO)=+67%; A, _....=-58%
+ Total Rebar (aasHTo): A= 0.90 in?/ft2; 7 * votume AASITTO) - 67%; Sweignt 758 %
_ . 2 2 Avolume (FDOT) - +21 /0, Weight - '70/0
(FDOT): A= 1.24 In</ ft
@— 535;25;:;’(!’-1 RIGHT R e [ NG Bevrsrves :
e 4 L TRANSPORTATION
2§ N Crarmoriwmn S —uha ' SYMPOSIUM

5 (TYPJ £ S
450-036) L=

*Minimum bar size and spacing governs



Comparison of Material Qty.

Deck Area 2 (Example A)

Convention CS-RC (ASTM A615):
* Thickness =8"

* Concrete Cover=2”

* Flexural Depth (#5’s) d =5.7”

* Empirical: (aAasHTO): Bottom layers = #5’s @
13.87 (0.27in%/ft); TOp transverse = #4’s @
13.3” (0.18 in%ft); + Top long. = #5’s @ 6” (0.62 in%/ft)

* Empirical: (fDoOT): 3-layers @ #5’s @ 12”
(0.31 in?/ft);

* Total Rebar (aasHr0): A;= 1.34 in?/ ft2

GFRP-RC (ASTM D8505-23):
* Thickness=7”>D,  =-12%; D =-15%

weight —

e Concrete Cover=1"”
* Flexural Depth (#5’s) d =5.7"

* Empirical (FDOT/AASHTO-GSG): “ “Bottom
transverse = #5°s @ 6.5” (0.83% = 0.57 in?);
Other 2-layers =#5’s @ 12” (0.35% = 0.31 in?);

+ Top long. = #5’s @ 67 (0.62 in?/ft)

* Total Rebar: A, = 1.87 in?/ft?
> A, (AASHTO) = +35%; A =-66 %

weight —

(FDOT): A= 1.55 in?/ ft? 2 Ay (FDOT) = +17%; Aygign: =71 %
° S ° BARS 4V (TYP.) ] an
'mj%fsm &5 05|f: rz!/z """" . (TOP) '/I_ 7 — M: 5504 & 5505“_\ 7@_
Link-Slab Section (Ceomn C Lrarom ) omn Y e
S 2@ BIS TRANSPORTATION
FIB-36 (TYP.) ¢ BEAM 5R SYMPOSIUM

End Span Bridge Deck - Example A

(INDEX 450-036)
*Minimum bar size and spacing governs




Comparison of Material Qty. Deck Area 3 (Example A)

Convention CS-RC (ASTM A615):

e Thickness =8” *
e Concrete Cover=2" *
 Flexural Depth (#5’s)d =5.7" ’

 Empirical (AAsHTO-BDS): 2~Bot. layers = #5’s @
13.8” (0.27in%/ft); Top long. = #4’s @ 13.3” (0.18
in2/ft); Top transv. = #4’s + #5°s @ 47 (0.82 in?/ft).

 Empirical (Fpor): 3-layers #5’s @ 12”
in2/ft); Top Tranv. = #5’s @ 47(0.93 in?/ft).

(0.31

* Total Rebar (aasHTO): A .= 1.54 in?/ft;
(FpOT): A= 1.86 in?/ ft2.

> A
> A

GFRP-RC (ASTM D8505-23):

Thickness=7” > 4
Concrete Cover=1"
Flexural Depth (#5’s) d =5.7”

Empirical (AASHTO-GSG): Bot. " transv. =
#5°s @ 6.5” (>0.83% =0.57in?); 2~long. layers =
#5’s @ 127 (>0.35% =0.31 in?); TOp transv. =
#5’s @ 47 (0.93 in?/ft).

Total Rebar: A, =2.12 in?/ft?> deck)
(AASHTO) = +38%,; A =-66 %

weight —
(FDOT) =+14%; A =-72%

=88%, A =85%

vol. weight

volume
volume weight

5503 §PA. BTWN 5502
sgg7 | [OVER INT. BENTS) (TYP.)

. w . oS
Jvernangs (micdspan)

BARS 4V (TYP
Ryl
S504°65505| )04 RIGHT — 243" CLR. {TOP) I
I 14/ i | /
L — = ) e il
§ BEAM 1 | s ¥ | i
1 2 CLR (80T ) — & BEAM 3R - o3
A ! g BES i f BEAMGR
'd
—  BEAM 2R
\— FIB-36 (TYP.) § BEAM
{INDEX 450-

TRANSPORTATION
SYMPOSIUM

End Span Bridge Deck - Example A *Minimum bar size and spacing governs



Comparison of Material Qty. Deck Area 4 (Example A)

Convention CS-RC (ASTM A615): GFRP-RC (ASTM D8505-23):
e Thickness = 8” * Thickness = 7" 2 A,,=-12%; A, =-15%

weight ~

Concrete Cover=1"
Flexural Depth (#5’s) d =5.7”

* Concrete Cover=2"
* Flexural Depth (#5’s)d=5.7"
« Empirical Overhang + Link-Slab (AASHTO-BDSi: Empirical Overhang + Link-Slab (AASHTO-GSG):

Bot. * transv. = #5’s @ 6.5” (>0.83% = 0.57in?); Bot.

2~Bot. layers = #5’s @ 713.8” (0.27in%rt);
_Top transv. = #4’s + long. =#5’s @ 12” izo.s’s% =0.31 in2i,- Toi transv. =

#5’3 @ 4” (0.82 in2/ft). #5,3 @ 4” (093 in?/1
. . , N » Total Rebar: A.=2.69 in?/ft? deck)
d Emplrlcal-LInk (FDOT): 2~Bot. layeI’S #5’s @ 12 > Avo[ume (AAS];'ITO) — +48%,' Aweight= 67 %
(0.31in%/ft); Top Tranv. = #5°s @ 47(0.93in%ft). TOp. 2 Ayiume (FDOT) = +24%; Ay, =-69 %

long. = #5’s @ 6”(0.62 in?/ft).

 Total Rebar (AAsHTO): A .= 1.82 in?/ft3; O [,,,,,,ww i
M =t £ : , | [l u 3’\?
(FDOT): A= 2.17in?/ ft2. == 2&, == E r" i
db A\ o 0 [‘ — § BEAM 3R | ¢ Beakgn %‘
Overhangs @ Link-Slab o —rae) . gs&gggﬁjﬂATION

End Span Bridge Deck - Example A *Minimum bar size and spacing governs



Comparison of Material Quantities Example A Summary

Convention CS-RC (ASTM A615): GFRP-RC (ASTM D8505-23):

* Example A (End Span Rebar) * Example A (End Span Rebar)
* Empirical (AASHTO): As=0.49*0.90 + * Empirical (both): As=0.49*1.50 +
0.15%1.34 +0.28*1.54 +0.08*1.82 = 0.15%1.871 + 0.28%2.12 + 0.08*2.69 =
1.22 in?/ ft2 1.82 in?/ ft2
* Empirical (FDOT): A.=0.49*1.24 +
0.15%1.55 + 0.28%1.86 + 0.08*2.17 =
1.53 in?/ ft2

Concrete 2 A, (AASHTO) =-12%; A, i, = -15% for GFRP-RC

vol.

Rebar 2 A,gume (AASHTO) = +49%; A= -63 %.
Rebar 2 Ayme (FDOT) — =+19%; A, =-70 %.  TRANSPORTATION

End Span Bridge Deck - Example A *Minimum bar size and spacing governs



Comparison of Rebar Qty. Pile Bent Cap Example C

FDOT 2022 Webinar Series

,'n SYMPOSIUM

GFRP Reinforced Concrete Design
for Pile Bent Caps

Steven Nolan, P.E. — State Structures Design Office
October 19, 2022 ‘

GFRP Reinforced Concrete Design for :
Presentation

Pile Bent Caps TRANSPORTATION
SYMPOSIUM

10/20/2022

https://transportationsymposium.fdot.gov/Attendee/PastWebinars2022


https://www.gotostage.com/channel/5f598fa79fb84067b1a7bd573efabcf1/recording/a0cf5721a73241bdb6a22101dcbf7a69/watch?source=CHANNEL

Design Example for Pile Bent Cap Summary

« Comparison of different design alternates for 5-piles @ 9-ft spacing (Example 1) - Higher
Modulus GFRP Rebar (Ef =6,500 psi to 8,700 psi for future enhancements to ASTM D7957)

GFRP-RC (Type 0) GFRP-RC
Rebar Location 3-ft Deep Cap 3-ft Deep Cap
(Ef= 6,500 ksi) (Ef= 7,250 ksi)
6~ #8’s 7~ #7's 6~ #7's
SIS AU ] (A, =4.7 in?) (A, =4.2in?) (A, =3.6n?)
Bars D & E - Flexural 8 ~ #8’s 7~ #8’s 6~ #8's
Bottom (A;=6.3in?) (A;=5.5in?) (A;=4.7 in?)
: 4-legs #5 at 11" sp. 4-legs #5 at 13" sp. 4-legs #4 at 10" sp.
Bars V3 - Shear Stirrups (A, = 1.4 in/ft) (A, = 1.1 in2/ft) (A, = 1.0 in/ft)
[ F :'—" | : I :\'1 V2 vi V2 \'1: V4, V5
:l::—: Barz A :BanB o ! /‘/ - ' ] 1 ' |
H e~ £ S i . -
(— - I PRk R i
Shr Stiouge : . : Rt SRR R R RIS Lo
SECTION A-A ﬁ“ | N B | | |




Design Example for Pile Bent Cap Summary

« Comparison of different design alternates for 5-piles @ 9-ft spacing (Example 1)

Rebar Location GF: I;t-I:)(;e(Type 0) AVOl”me
: p Cap Type 0 or (Type IlI)
Bars A - Flexural Top ( Af6=~ 4#3’;2) +80% or (+38%) ( A56=~2#g’i$n2)
gg’ﬁo[)m& e (Af8 =~6#.t§ ’isnz) PRl @ (A2 (AZ :4#;5”2)
Bars V3 - Shear Stirrups 4-I(eAng=#15:§n12};t;p' +75% or (+25%) 4-Ie(g:51i4oa.\; Ilnzzl; >P-
. | .

V§

/ -

[
:}:t_: Barz A
=“l :tspaikm i;/ j
(4 — ||
S
Bar: D

I
ACEALTAL! | V4

| Bars C

| | ’ ’ | i
|

I || ] ]

|

| |
|
|

1 ’ llllllll:llllllll Ll I L] Illlllllllllllll|lI
iy
|
|

* A

.

| R

: Bars B
hear Stirrups
SECTION A-A

i
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Construction: Example Projects & Lessons Learned

Projects with Fast-Facts Sheet

4th St North over Big Island Gap (D7) -
40th Ave NE over Placido Bayou (D7)
Arthur Drive over Lynn Haven Bayou (D3)

Bakers Haulover Cut Bulkhead Replacement (D6)
Bimini Dr Bridge on Duck Key (D6)

Cedar Key Bulkhead Rehab (D2)

Halls River Bridge (D7) - In-house Design.

Key West Bight Ferry Terminal Extension (D7)

NE 23 Ave over Ibis Waterway (D6)

PortMiami Tunnel Retaining Walls (D6)

South Maydell Dr over Palm River (D7)

SR-A1A Flagler Beach Seawall (Segment 3).(D5)
SR-A1A over Myrtle Creek and Simpson Creeg (D2)
SR-5 (US-17) over Trout River (D2) ,
SR-5 (US 41) over Morning Star and Sunset WaterWa@
SR-30 over St Joe Inlet (D3)

SR-45 (US 41) over North Creek (D1)

SR 112/1-195 Over Westshore Waterway (D5)
SR-312 over Matanzas River (D2)

SR-520 over Indian River Bulkhead Rehab (D5)
Sunshine Skyway Seawall Rehabilitation (D7)

UM Innovation Bridge

UM Fate Bridge

UM I-Dock

US-1 over Cow Key Channel (D6)

In-house Design.

D1)

Upcoming Bridge and Seawall Projects

D2:
D2:
D2:
D3:
D3:
D3:
D4
D4.
D4.
D4.
D5:
D5:
D5:
D5:
Dé6:

US1/King St over San Sebastian River (437428-1)

St. Augustine A1A/Avenida Menendez Seawall replacement (428271-2)

CR 357 over Shired Creek (437402-1)

CR30A over Western Lake (443331-1)

CR30B/Indian Lagoon (441185-2)

CR 372/Surf Road over Otter Creek Rise (442951-1)

US 1/Jupiter Federal Observation Platform (428400-2)

SR-A1A North Causeway Bridge Observation Platform (429936-2)
17t St/Indian River, East End-Vero (446106-2)

SR 5/US 1 Over Earman River (442891-1) — In-house Design.

SR-A1A Seawalls - Flagler Beach & Nth Volusia Co. (452443-1 & 452444-1)
Barracuda Blvd New Smyrna (437935-1) — In-house Design.

5th Street over Yacht Club Cut (437936-1)

US1 over Pellicer Ck (447118-1)

FKOSH Bridge Replacement... (448206-1 & (448207-1) TRANSPORTATION
SYMPOSIUM

https://www.fdot.gov/structures/innovation/FRP.shtm


https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-430500-1.pdf?sfvrsn=3ecc5549_2
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?sfvrsn=69d269c_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-433378-1.pdf?sfvrsn=251664bd_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-biminidr.pdf?sfvrsn=bcd1e427_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-432194-1.pdf?sfvrsn=dace9199_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-430021-1.pdf?sfvrsn=284640a9_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-430463-1.pdf?sfvrsn=69d269c_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-412194-1.pdf?sfvrsn=d4423dd5_2
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?sfvrsn=b8f6d082_2
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/frp/fastfacts-434042-1.pdf?sfvrsn=f56f37fe_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/fastfacts-434041-1.pdf?sfvrsn=269f97e0_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-426169-1.pdf?sfvrsn=52a7099a_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-426169-1.pdf?sfvrsn=52a7099a_2
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-435815-1.pdf?sfvrsn=2832a310_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-441967-1.pdf?sfvrsn=ee33221_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-428229-1.pdf?sfvrsn=fa5a8805_2
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?sfvrsn=ffbf5260_2
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-fatebridge-um.pdf?sfvrsn=a55d3a69_2
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
https://nflroads.com/ProjectDetails.aspx?p=5461
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&WPITEM=437428&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://nflroads.com/ProjectDetails.aspx?p=5612
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=428271&WPITMSEG=2&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=437402&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&WPITEM=443331&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=441185&WPITMSEG=2&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=442951&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://fdotwp2.dot.state.fl.us/ibi_apps/WFServlet?FSRV=MVS&IBIF_focexec=DRIVER&ABRA=O&IBIF_parms=FOCLIB=PPDFM&FOCPGM=CRRINQ01&WPITEM=428400&WPITMSEG=2&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://fdotwp2.dot.state.fl.us/ibi_apps/WFServlet?FSRV=MVS&IBIF_focexec=DRIVER&ABRA=O&IBIF_parms=FOCLIB=PPDFM&FOCPGM=CRRINQ01&WPITEM=429936&WPITMSEG=2&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&WPITEM=446106&WPITMSEG=2&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/fastfacts-442891-1.pdf?sfvrsn=ca9035e_1
https://fdotwp2.dot.state.fl.us/ibi_apps/WFServlet?FSRV=MVS&IBIF_focexec=DRIVER&ABRA=O&IBIF_parms=FOCLIB=PPDFM&FOCPGM=CRRINQ01&WPITEM=442891&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://www.cflroads.com/project/452443-1
https://www.cflroads.com/project/452444-1
https://fdotwp2.dot.state.fl.us/ibi_apps/WFServlet?FSRV=MVS&IBIF_focexec=DRIVER&ABRA=O&IBIF_parms=FOCLIB=PPDFM&FOCPGM=CRRINQ01&WPITEM=437935&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&WPITEM=437936&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=447118&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=448206&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=448207&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://www.fdot.gov/structures/innovation/FRP.shtm#link9

Construction: D7 Example Project

* 40' Ave NE over Placido * 4th St North over Big Island
Bayou (FPID: 443600-1) Gap (FPID: 430500-1)

AST-IN-PLAC
PPI'\, SLAB (TY P

LAP.Consultant
Design

Ji K < \ &1
] : TRANSPORTATION
In-house Design SYMPOSIUM

http //WWW 40thavenuebr/dge com/



4% St North over Construction: D7 Example Project
' Location

Big Island Gap
(430500-1)
; ""ﬂl | . " ., Courtney L | Howa I’d .Fl’ankland @..e‘“e}:n Florida floods
OLD BRIDGE [% Campbell Bridge Bridge

Clearwater b B

4th St North over
Big Island Gap
Bridge

St,f"PVetersburg

LDS PARK

Sunshine Skyway
Bridge




4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Existing Bridges

TRANSPORTATION
SYMPOSIUM




4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Existing Bridges Pile Jackets




4th St North over

Big Island Gap

(430500-1)

Construction: D7 Example Project

New Bridges Typical Section

/— EXISTING AW

SINF AW [MIN)

TOR HAW (MINY

EXISTING RA/W —\

‘/— SURVEY LINE 5R 657

F-& @ MO
CONDUITS®

558 475
[OVERALL BRIDGE WIDTH) (OVERALL BRIDGE WIDTH)
&g
20 190
g -0 SHLOR.— — 60" SHLDA
I 120 \ 10 -ir 1707 12407 \ Pogr | rodr / 1207 120 - P
SHARED SHLDR LANE LANE LANE LANE SHLDR
USE PATH ' ' ' '
1
PED. / BICYCLE RAILING 37°
PARAPET WITH POST "G
BULLET RAILING
{INDEX 521-820) L P.G.L. RIGHT oy
§1# SLOPE: 002 FEFL P&L |'.Ei"]'—-;‘.|'L _\ll SLOPE: 002 FifEL ﬂg
| - | - | ] N 36" SINGLE-SLOPE ' | L . |
gni'uﬁjﬁf . TRAFFIC RAILING
_/ i 2& {INDEX 521-427)} (TYP) : ;
_ FIB-35 (TYP.) FIB-36 (TYP.)
Lir V_GRODVE [THR) -
- (INDEX 450-036) }" V-GROOVE (TYP.) [INDEX 450-035)
-1 5 SPA. @ 9-F = 476" £-1° £ 4 SPA. § F-0¢ = 350 T4

SOUTHEMNND BRIDGE
(BRIDGE NO. 150308)

TYPICAL SECTION

NORTHAMIND BRIDGE
[BRIDGE NOD. §50309)

TRANSPORTATION

SYMPOSIUM



4t St North over
Big Island Gap
(430500-1)

Construction: D7 Example Project

New Bridge Elevation View

300 263-0" (OVERALL BRIDGE LENGTH) (3 SPAN CONTINUOUS DECK) 300"
AP | 11 e 7 | | o
ﬂg SPAN 1 o i SPAN 2 @~ i SPAN 3
L] = =
RAIL (TYP.) 5 - | s % ‘5_’%2 E o=
30 S LOW MEMBER EL. & =22 @ LOW MEMBER EL. = | @
- @ 7.73 (SB) ' o - 7.53 (NB) m|w
- 0| w E U 37,, E o |-
—20 =| g, / DHW EL. 7.20 — - N - ML EL. -1.22 S| ey
- o HIEHEEE 4 - 1 5 l ;’ \‘ I
; I-"I - el -1 =T E I_I E v f L E |_I E _.-.:-..-
——0 E_, C —— | FIB-36 g _[_E
- _ — (TYP.) v
—-10 EXIST. BULKHEAD WALL / wHY EL 068 B
— o REMAIN (TYP.) =T - 7
—-20 24" 5. PREST. 83-8" MIN. HORIZ. CL. RUBBLE RIPRAP

GFRP at Bents,

CONC. PILE (TYP.)

Y

APPROX. EXISTING

WITH BEDDING

Backwalls, and Wingwalls (INDEX 455-124) ELEVATION GROUND LINE STONE (TYP.)

CFRP for Concrete Piles
TRANSPORTATION
SYMPOSIUM



4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) End Bent Plan & Elevation / Details

2
P.G.L. LEFT END BRIDGE 5 | I'-0" -0
WINGWALL (TYP) _\ F.F.EW. END BENT 41 '—T—‘|
. _/_ /_sra 60143400 — !
187" , g7 18-7" | I
- i H 501 DOWEL BARS
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CH : | ——
BLAN & e |
55— - r
i - i & X 3" CLR. /’:]
a 111-5C1 BARS @ & (EFJ g ) TP 2w
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y - —t -
| 4 5PA @ 11 3 5PA. @ B = | | b of =
PED. / BICYCLE RAILING = . § o SR
27" PARAPET WITH POST = ["— jsha g€ ._\ ol g Tee s 17 AP IELE A TNEE F= I I 1
*(TYR) ;?’:;‘;Sjl‘}{;.g;;;l;}h\'ﬁ ;11:. a8 'h_”' PILES (INDEX 521-427) (T¥P.} ~|= ™ s 8 ™ ¢|. gl @
. [EES EL. F r L A
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__________ al INDEX 455-124
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EL 0— EL §.200 561 BARS
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Vi L 7.820—, L 8010 — TN . | | — L. | 54 8-8A2 BARS 54
Fi. 8 - — .I 1  —— 1 0-\{' [ — == \‘—EL.G 3%" 7 @ 3!‘5" II_.?;.E"
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SYMPOSIUM




4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Pile Installation & Pile Crack Repair
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4th St North over
Big Island Gap

(430500-1)

Construction: D7 Example Project
Pile Splice Build-Up Detail

Noreg r-------------q
1. For Sactigns D-00, & E-E, see Index 455-112, 455-114. 455-118, 455-124 ar 455-130 far applicable concrete pile size and Pife Spiice Relnforcement Datalls. “: "_.— L_'I'P CO.’I(IC‘{(‘ I
2. Prastrassing sirands, spiral tiss andfor reinforcement are not shown For clarity .§ I :,' Bent CBD, Pile Cap
3 In cases where pile splices are desived gue ro leageh limitations Jn shipaing and/or haadiing, the "Orivable Preplanned Frestressed Precast Splice Detail” shail be used. 3 E‘ I ,-' or FOOTN"O I
. When preformed dowel holes are utilized, the |° spiral tie pitch shall be continued ro & -7 befow the head of the pife. See fndex 455-118, 455-124. Preformed holes shall %‘ g _____ L 4 I
utilize gither removable greforming malerial or stay-in-place corrugaled galvanized steel ducts Stay-in-place ducts shall be fabricated From galvanized sheet steel ;Q L ". I ." 1 5 2
moeding the requirements of ASTM AGS53, Coating Desigration GO0, 26 gavge. Ducts shall be 1[5* dismeter for CFRP Bars, and 2 diameter for 55 Bars with a minimum : 1 ’;" l—” Pile Cut-off
covrugation (rib} beight of 012 in. Ducts shall be fabricated with sither welded ar Interfocked seams. Gaivamizing of waldes ssams wili nat be roquired — Farm to retain / »
¢ * epoxy compouind I J /| Elevation
u /
5. For reasion plles where top of Prestressed Pile is fess then 3 faer below Pile [ut-aff Eleyation, gxtend No, & CFRP Bars or No, 10 55 Into cap beyand Mlle Cut-off Fulf epoxy campound foint —ll'v'—‘// I ‘,. '
Elevation to achieve development as apgroved by The Engineer. f
i /
£ ] I
. — I | 1ann ®
fann I' Cover DETAIL A I | - X TR . I
(I e — N ] 2
TN : I
3 ! i x
P I ” ”“ “ P
2 | X —c-t-ppite B
E| i ; ' s I o f; :le pite &
N EEN EEN BN BN B S B B :3 I i g 3 ‘E—E |||r||”|| “ “” || vila-up I
" CLop Cantrete 1 : (NITR i |2 . |
I f secpmwce 0 BN o st ) ¢ SE | i £
J/ er Footing f =il BICENP Bars; ] 5 S =G, B 2 bn - = I
i - Uod| [t ese oo 3 @ i 1 | J 1
/ —eitecaort | B W | e | g — P “Top of
I £ Elevatian ..: ] e £l fann | to, 6 crap Bars B fann = I &l Prestressed Pl I
1 / I . i £l IR or ho. 10 55 Bars 2 [ i $ N L [ estressea File
I / £ L1 S R | 313 | HHET o e 0 s Bars 2 iy | I [
| N rLﬂ [l } I 2 (IRINIL [ ] NN ™ I 5 raquired ,-o|
I S [IRIIIN 2| =2 - ] ag | LI 5 —No. & CFRP Bars ' [
~ i - | ; .
I : IR I 5 E E & = r__l l % SRV} gl 1w E W & or No. It §5 Bars I & — No, 6 CFRP Bars
NN —cppre & B g < T £l e - - I [ TR or No. 10 55 Bars ||
| (RN suisup 2| ey g I gy e 2 3(E| LN TEY | - SR Extended inta
= ; I
I A+ oy — 1§ (RN g I 3 I PRT | ¢ Cap/. Fouling:to I
L (RN &) I [T ) = 1 | ;
| RITH Peressea pie. N JEiEET ; [ S e g i 8 RITHIR NES— E ; Pile tut-of f I
] ] 2 1 s 4./ = = ] H R TR to Fill hole with o Efevation,
I 8 i -‘\/_ iy 3 T i 3 r - See nl =% :| i | I| Bars (n place 5
N o T g W | see 5 2 B[ see  ® 8| wE [ Detail & i 42 I % 4 See Note 5. I
I | ] 5 [TRT} er Mo, 10 55 Bars ! £ | Detalt a5 = 1 Ill Detall 4 & o| EIE | Eloof* RL & !
o Extended into 5 ¥ a b | i fu 3| Ol F ! F i = I boing i
i Cap/ Footing to i ~ | & A il g o o r | —' s 1l @ Driited or I 5 I
I Bl : Pile: cut-aff r | TRTITR] ¢ | u whu 4 L = | g preformed holes ol
E | Elayation, t | - e & o e B :‘? i —Preformed holes, 4-2' S :Z“ F&Fgfnf:;i;rm ’ I
I fl . e Nobe 5. 3 §| | 5' E | ? & = ] Ll'i { {55 Oprion) or 4"9 & preformed hofes I
l: | ‘ £ | g 5 | q | k| ] | rcrre aation lang | for §5 Hars |
= - = T H HH in driven plile (see N (see Splice Details) I
! [ I W2 " T " 5! Note No, &) 1 '
1 | 2 | Z | | { | I
2 ¥ 3 I l
| ; : o p—
I | I | & | TP~ muxiliary S5 reinforcing I
2 I = Bars cast with pife. See 'y I N I
I i . . L) 3 Sectian F-F: Not Required ]
I 4 4 Far CFRP Prestressed A
| Pite Optian, TYPICAL SPLICE I \
I BEFORE BONDING
l UNFORESEEN NONDRIVABLE UNFORESEEN DRIVABLE UNFORESEEN DRIVABLE PREPLANNED
REINFORCED C-I-P I REINFORCED PRECAST FRESTRESSED PRECAST PRESTRESSED PRECAST I
5 I FPILE BUILD-UP DETAIL PILE BUILD-UP DETAIL PILE SPLICE DETAIL PILE SPLICE DETAIL UNFORESEEN
iy I I
o e T T ——— FY 2021-22 = REINFORCED C-I-P
REVISION | FDD?C} SQUARE CFRP & 85 PRESTRESSED HMDEX SHEET. PILE BUILD-UP DETAIL
01/01/16 g - STANDARD PLANS CONCRETE PILE SPLICES 455-102| 1ofl



4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Pile Splice Build-Up Construction
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4" St North over Construction: D7 Example Project

Big Island Gap |
(430500-1) Cap, Backwall & Wingwall C
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4% St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Cap, Backwall & Wingwall Construction




4% St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Cap, Backwall & Wingwall Construction




4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) SB FIB-36 Placement (Span 2)
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4th St North over
Big Island Gap
(430500-1)

Construction: D7 Example Project
Cap, Backwall & Wingwall Construction
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4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Cap, Backwall & Wingwall Construction
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4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Cap, Backwall & Wingwall Construction
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4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Cap, Backwall & Wingwall Construction
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4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Hurricane Storm Surge

Hurricane ldalia

Category 4 Hurricane
August 30, 2023

TRANSPORTATION
SYMPOSIUM



4 St North over Construction: D7 Example Project
Big Island Gap

(430500-1) Hurricane Storm Surge

Hurricane ldalia
Category 4 Hurricane

August 30, 2023

TRANSPORTATION
SYMPOSIUM
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Future Construction: D6 Example Projects

* Long Key Bridge Replacement * Seven Mile Bridge Replacement
(448206-1 & (448207-1) (448207-1)

F‘Dﬁ’.\ SR 5/US ' LONG KEY BRIDGE OVER LONG KEY CHANNEL PD&E STUDY | FPID 448206-1-22-01 | ETDM 14451
e A/ ARDURRA DR

DISTRICT 6 ALTERNATIVE BRIDGE REINFORCEMENT COORDINA TION M EETING
.
I'ong Key B"dge FOCtS Also known as the Dante B. Fascell Bridge S g v E . ‘ l M B‘ M
SR 5/US 1/OVERSEAS HIGHWAY SEVEN MILE BRIDGE OVER MOSER CHANNEL
"B & Year Constructed: 1981 PROJECT DEVELOPMENT AND ENVIRONMENT STUDY - })“*' =
' m——

<7<~ Bridge Type: Precast Segmental §

Box Bridge
I Vertical Clearance: 25.54 feet

+—  Horizontal Clearance: 111.0 feet

[Liii1.1] Bridge Length: 12,152 feet
(2.3 miles)

ﬁ ﬁ Travel Lanes: Two 12-foot
travel lanes

B - o Shoulders: 6-foot paved
= ﬁ) shoulders on both sides of the
bridge also function as
undesignated bicycle lanes

Sidewalks: No existing sidewalks

Part of the 110-mile Florida Keys National Scenic Highway / All-American Road

Letting Date: 03/15/2027 Letting Date: 03/11/2030 TRANSPORTATION
SYMPOSIUM


https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=448206&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=448207&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=448207&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1

Construction: D5 Example Projects

* SR-A1A Seawalls - Flagler Beach & Nth ¢ Barracuda Blvd over Canal Bradano
Volusia Co. (452443-1 & 452444-1) (437935 1) In- house Des:gn

850" (OVERALL BRIDGE LENGTH

FF W R AR END BRIDGE FFBW
END BENT ND. 1 END BENT MO, 2 |
FlnanCIaI Pro;ect SEGMENTAL BLOCK WALL (TYP )= | ~TRAFEIC RA
AlA Identification (FPID) Nos.: ’ | ."[ (STAHDARD PLA
452443-1 & 452444-1 | INOEX 521-427

S.R. AlA

RESILIENCY il
\Ir.'-’| TE CAP
Construction Update Fooﬁ m‘ﬂ Vol Gty aa
| S
The Florida Department of Transportation - | ~— 50 1Ak SCoUR ELEVATION
(FDOT) is set to start construction on the first + e / |
of two buried seawalls along State Road (S.R.) otk - f
AlA. The first wall will extend from one-half mile :
north of Highbridge Road in Volusia County to . / |
South Central Avenue in Flagler County. Work is  \ 2 |
expected to begin in February 2024 at the . DS th o bbbt %_‘r_ o ]
north end of the seawall i — 3-0" DIA. PRIMARY SECANT PILE (TYP) |
(REINFORCED) 4" OVERLAP r’TYP,J_ l .
: |
|
|
_ |
3.0 DIA INTERMEDIATE PILE (TYP) i

(UN-REINFORCED)

SECTION A-A


https://www.cflroads.com/project/452443-1
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Construction: D4 Example Projects

e 17t St/Indian River, East End-Vero * SR 5/US 1 Over Earman River
(446106-2) (442891-1) In-house Design
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Construction: D3 Example Projects

* CR30A over Western Lake (443331-1)

200tk § CONST. CR 304
12-0 12-0" " &= I=q"

t

"
1

LANE ‘ LANE SHLDR
i
i

drp Ly e S e e i e
I 3 I lql I :—: [N Ir I IT
I | [N ] | [ ] | [N | 1 I
11 1 11 | 11 | [N | i |
I | 11 | [N ] | (] | (W] I
IR R
(]
Ll pd e 4 1! !
FINAL SECTION
BEGIN BRIDGE 149'-4" (OVERALL BRIDGE LENGTH) END BRIDGE
END BENT 1 END BENT 5
30'-0" 37'-4" , 37'-4" , 37'-4 , 37'-4" 30-0"
APPROACH SLAB SPAN 1 SPAN 2 SPAN 3 SPAN 4 APPROACH SLAB
@ INT. BENT 2 ¢ INT. BENT 3 ¢ INT. BENT 4
12" FLORIDA SLAE BEAM
(INDEX 450-451) (TYP.) TRAFFIC RAILING (36" SINGLE-SLOPE)
|EJ (INDEX 521-427) (TYP.) -

LME. 8.768

24" SQUARE PRESTRESSED
CONCRETE PILE
(INDEX 455-124) (TYP.)

(TYP.) (TYP.) EL. 7.0 (TYP.)

EXISTING GROUND
AT ¢ CONST. CR 30A

* CR30B/Indian Lagoon (441185-2)

£-11 : 1r-0¢ 11'-or = &-11
SHLDR. LANE LAKE SHLDR.

= § INDIAN PASS ROAD

~— 12" FLORIDA SLAB BEAM
{TYP.) (INDEX 450-451)

80'-0" CONTINUOUS DECK WITH SIMPLE SPAN BEAMS

(OVERALL BRIDGE LENGTH)
, 20-0" 40-0" 40-0" 21-13%" ,
APPROACH SLAB SPAN 1 SPAN 2 APPROACH SLAB
— 36" SINGLE-SLOPE

END BRIDGE [ FRirsie Bartie ——lL N, BENT2 l— END BRIDGE

END BENT 1 — /
END BENT 3

£ / ; /— FSB 12'X56" £
|

RESTRESSED
E PILE (TYP.) —

LOW MEMBER EL. 6.57 Sew e

EXISTING GROUND LINE —/

TRANSPORTATION
SYMPOSIUM



https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&WPITEM=443331&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
https://dotscomrep.dot.state.fl.us/ibi_apps/WFServlet.ibfs?IBFS1_action=runItem&IBFS_path=IBFS:/EDA/WFRS_WIN/owpb-p/CRRINQ01&ABRA=O&WPITEM=441185&WPITMSEG=2&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1

Future Construction: D2 Example Projects

* US1/King St over San Sebastian e St. Augustine A1A/Avenida Menendez
River (437428-1) Seawall Replacement (428271-2)
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More Info: FRP RC/PC Design Innovation Webpage

WELCOME TO THE STRUCTURES DESIGN OFFICE Structures Design Office

I I B S Ny
hone: (850) 414-4272 \

Contact: Steven Noian, PgE.

Office Manager: Will Potter, P.E. - State Structures Design Engineer

The Structures Design Office provides design guidance and technical assistance for structural, geotechnical, mechanical and electrical issues related

to structural design and construction. The Structures Design Office is T of 3 divisions under the Office of Design, along with Roadway Design, and
the CADD Office.

Most Requested

Fiber-Reinforced Polymer PS
Reinforcing (Bars & Strands)

Fiber Reinforced Polymer
Reinforcing

STANDARD PLANS
FOR BRIDGE CONSTRUCTION

Structures Design

Current Structures Manual Software Downloads

Current e-Book

Fiber-Reinforced Polymer ' Geo-synthetic Reinforced Soil Structures Design - Transportation Innovation
Structures Divisions RS AN S e Sueeg BIGE S Fiber Reinforced Polymer (FRP)

Reinforcing Bars and Strands

Qverview
Usage Restrictions / Parameters

,,,,,

Design Criteria

Structures Design Structures Research Center Segmental Block Geo-synthetic Reinforced )
Software Webs e Website Walls (SBW) Soll (GRS) Wall Standards

Specifications

Producer Quality Control Program

Projects
Technology Transfer (T2)
FDOT Research

Contact

Geotechnical Website Innovations Website ‘ Plans Review Website Design Examples Unm;z%Hpc) T R AN s Po RT AT l ON
SYMPOSIUM

https://www.fdot.gov/structures/innovation/frp.shtm



Safety Message Contact Us )

Syed (Hamed) Kazimi, P.E.

District 7 Structures Design Office

Florida Dept. of Transportation

Email: Syed.Kazimi@dot.state.fl.us>
Office #: 813-975-6771

NO text.
NO call.

IT'S THE LAL Steven Nolan, P.E.
NOTH'NG State Structures Design Office
; ' . Florida Dept. of Transportation
is worth 'Osmg a life over. Email:  steven.nolan@dot.state.fl.us

Office #: 850-414-4272
Website: https://www.fdot.qgov/design/Innovation/

TRANSPORTATION
SYMPOSIUM
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