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FDOT FRP-RC implementation status

1. Design Guidance:
i.  SDG - Added C-R Sheet Pile usage criteria
ii. FRPG - No significant changes
iii. IDDS/SPI - No significant changes

http://www.fdot.gov/structures/StructuresManual/
CurrentRelease/StructuresManual.shtm

http://www.fdot.gov/design/standardplans/current/
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http://www.fdot.gov/structures/StructuresManual/CurrentRelease/StructuresManual.shtm
http://www.fdot.gov/design/standardplans/current/

FDOT FRP-RC implementation status

1.

2. Construction & Materials Specs
I. Division Il - Structures:
400, 407, 410, 415, & 450
ii.  Division Il - Materials:

932-3& 933
- Changed strength from stress to strength;

- Now allow non-ISO certified labs for qualification and

verification testing (SMO approved).

932-3.4.1 Sampling: The Engineer will select a minimum of six straight bars with
minimum lengths of 7 feet each and a minimum of five bent bars from each shipment,
representing a random production LOTs, per diameter bar size of FRP reinforcing for
testing in accordance with Table 3-4. Testing shall be conducted, at the Contractor’s
expense, by a Department approved SO-17025aceredited independent laboratory:. /‘ﬂ
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http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/400-118.pdf
http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/407-118.pdf
http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/410-118.pdf
http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/410-118.pdf
http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/450-118.pdf
http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/932-118.pdf
http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2018/Files/933-118.pdf

FDOT FRP-RC implementation status

1.
2.

3. Developmental & Standard Plans
i.  D6011c — Gravity Wall (GFRP-RQ)
ii. D22420 - 32” F-Shape Traffic Railing (GFRP-RC)
iii. D22900 - Approach Slab (GFRP-RQ)

iv. D296 — Three-sided culvert (GFRP-RC) (considering
development)

v. D20700 - Precast Bent Cap (in development)

// »

- )‘\—*\x
2018 FDOT FRP-RC Winter Workshop FOOTY
‘ns"'_“. P'Oym




FDOT FRP-RC implementation status

1.

2.

3.
4. Designer Tools:

i.  FDOT Prestressed Beam Program - v5.2beta
il. Mathcad GFRP-RC Design Worksheets - Flat Slab,

Drainage Structures, Noisewall Panels)

iii. Design Aids in Instructions (IDDS, SPI)...
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FDOT FRP-RC implementation status

4. Designer Tools:
iii. Design Aids in Instructions (IDDS, SPI)

Figure 1

Typical Cap Details

n

Open Stirrups* [l

Pair of Closed [ _cast-in-Place
(5tirrugs"’ (Typ. at /

E}'!e Slots)

Pile + 1'-0" (Min.)

KK

Concrete Cap \

Open Stirrups

F\

between Pile

S

.

Concrete Sheet PHES-\,

T 5ee Detail A

2-0" (Min.)
ok

o

Slots
Longitudinal a
Bars (Typ.) 3
Cover €
(Typ) =
i

|- Closed Stirrups

PARTI

I open Stirrup™

Al

AL ELEVATION
2" Min.

N
|| Open Stirrups W

Mqr==""1 ===

open Stirrup® T

-4 415" Min.

Al

DETAIL A

@ Pile Slots
formed using 2

6" 6" open stirrups,
Min. Min. See Detail A.
r \—Concrere
Sheet Pile
SECTION A-A

* All reinforcing shall be
GFRP #5 bars minimum

sk Minimum number of
longitudinal bars shown.
Indicate actual number and
spacing of bars on plans.

¥ Include a plan note allowing
use of a single closed
stirrup in lieu of paired
open stirrups.

$Pn (dps)

18" SQUARE PRESTRESSED CONCRETE PILE INTERACTION DIAGRAM

1200y

(13046 D, CFRF
= = o= (1%) 2% Dia., CFRP

1000 (16) 12" Dia., H

. | — = (13) 12° D, CarhanSteel] (Black)

= |= = =(12) 06" Dia., Carben-Steel (Black)
e

300 S

B —— ————— — - -

h‘\.' ‘:‘\w\
600
-~ N

400 ‘ " 1
\ S

- 500

M (ft-kips)

i i
Concrete compresave strength =6 ka
Medulus of elasticity of prestressing stmnds, E; = 18,000 ksi (1/2° CFRF), 12,480 ka (0.6° CFRP), 23,500 ka (H555), &
28,500 ksi (Carbon-Steel)
Reastance Bctors § based on AC1440 4R, for CFRP stmnds (0 65 compresaon-controlled, 085 tension-controlled), and
AASHTOLRFD § 5421 for HESS & Casben-Steel #mnda {0 75 compression-contmolled. 1.0 tens on-controlled)
All pilesasmamed to hawe spiml ties
Strand szes and strand pattens used to areate mteraction asves correspond with those indicated in Index 435- 118 far
CFRP & H555 and Index 455-018 for Carbon-Steel

2018 FDOT FRP-RC Winter Workshop




FDOT FRP-RC implementation status

5. Design & Active Construction Projects:
i.  Skyway Rest Area Rehab & Seawall (D1 - 2017)
ii. Cedar Key: C-Street (D2 - 2018)
lii. St Joe Bay Inlet (D3 - 2019)
iv. Pensacola Beach Ped. Tunnels (D3 - 2018 PD&E)
v. A1AFlagler Beach Revetment (D5 -2018)
vi. Barracuda Blvd (D5 - 2020 production)
vii. Bakers Haulover Cut (D6 - 2016)
viii. Halls River Bridge (D7 - 2016)
ix. 40t Ave NE Bridge (City of St. Pete - 2019 production)
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FDOT FRP-RC implementation status

D1 Project: Skyway South Rest Area Seawall Rehab.
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FDOT FRP-RC implementation status
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FDOT FRP-RC implementation status

D6 Project: Bakers Haulover Cut Bridge Rehab. -
Bulkhead Replacement
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FDOT FRP-RC implementation status

D7 Project: Halls River Bridge Replacement
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FDOT FRP-RC implementation status

FRP Projects GIS-
Mapping Tool:
* Active and Completed FRP-
RC projects;

* Includes FRP-Fender
Systems,

* May add bridge beam
repair/strengthening
projects in future (20+ year
history of wet-layup repairs)
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FDOT FRP-RC implementation status

Fast-Facts Sheets:

§741,630.00 (Construction Contract)
GFRP reinforcement s used in the bulkhead cap, which s within
the splash zone, to reduce future maiatenance requirements.
Remouable blocks, reinforced with varying types of FRP. were
cast with the bulkhead cap for monitoriag long-teri. Gurability.
Describe Traditional Approach:

\ } Traditional approach inchudes installation of
v
(i

ation In tiative: EN—_—
about this project?

FDOT Transportation Innov

FRP — Desig
grade 60 steel rebar ina cast-in-place bulkhead

Describe New Approach
Utilization of GFRP bars in lieu of traditional
erade 60 steel rebar in the bulkhead cap. Tocated
in the splash zone.

Top Innovations Employed
Utilization of GFRP bars within the splash

FDOT District TWo
Project Location:
: Levy ngym‘ynm & Zone/marine environment.
Cedar Key.
e Florida Department of Transeo” ation. Primary Benefits Realized/Expected
M Longer servicelife of the bulkhead cap.
Chagnel
Project Name SR 24 over m;! Three 2 Project Start Date/Substantial Completion Date
‘;;‘%_'f;m_i 11302015 - 8/3/2016
I Kisinger Campo & Associates Corp.
Description: ‘Renabifitation of three DridEES inC Construction Contractor: ‘Poeumatic Concrete Co, Inc.
R einforced Project Descrip Key Construction Engineering Inspection:  JEA Construction Engineering Services
; Engineer of Record: Patrick Mulhearn, PE.
. & Need:  Bridge ‘Tnspection Reperts identified Kisinger Campo & Associates Corp.
‘Project Purpose © geteriorati including evidence of )
s FDOT Project Manager: Jeff Bailey
FDOT District Two

polymer
Jeff Bailey@dot state. flus

Chase C. Knight, PhD
FDOT Composite Materials Specialist

Chase Knight@dot state. flus
2|Page

st¢

FDOT State Materials Office:

| s
installation of 2 new
tulkhead cap With
reinforcement.

tures/innovation/FRP.shtm
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FDOT FRP-RC implementation status

6. New Applications

i.  A1A Secant Seawall option (D5 - 2018)
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RN DETAIL PLAN
rra & scour | SECANT WALL

Intermediate Pile Depth Y
o/
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EL: 1.5

2018 FDOT FRP-RC Winter Workshop




FDOT FRP-RC implementation status

6. New Applications

.
ii. Precast MSE Wall Panels

* Allows using 5%” thick panel in place of 7"’ panel

iii. Precast Noisewall Panels

* Allow 4” thick panel in place of 5” panel
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- T . = E I
S { . L 6 7/8 5
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BOTTOM FACE VIEW 6" Typ.

‘ Formed Texture
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k (Typical both ends) j 18
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FDOT FRP-RC implementation status

6. New Applications

. Precast MSE Wall Panels

* Allows using 5%” thick panel in place of 7"’ panel

FDOT MSE RETAINING WALL CLASSIFICATION TABLE

Durability Requirements r Durability Requirements \\ Other Allowable FDOT Wall Types

Applicable (Carbon-Steel Reinforcing) (FRP Reinforcing) Soil
FDOT Wall | Concrete | Concrete | Pozzolany| Concrete | Concrete | Pozzolan | |Reinforcement

Type * Cover Class |Additions Cover Class |Additions? Type 2A | 2B | 2C | 2D | Z2E 2F

(in.) for Panels ok (in.) for Panels ok
Type 2A 2 I No 1.5 11 No Metal v v v
Type 2B 2 v No 1.5 v No Metal v v
Type 2C 3 v No 1.5 v No Metal v v v
Type 2D 3 v Yes 2 v No Metal v v
Type 2E 3 v No 2 v No Plastic v
Type 2F 3 v Yes 2 v No Plastic
N

* See Data Table in Contract Plans.

** Silica fume, metakaolin or ultrafine fly ash.
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FDOT FRP-RC implementation status

N ooV oW

Other Research Projects
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FDOT FRP-RC implementation status

STIC 2018 Proposal (pending)
— Basalt-FRP Rebar Standardization

FDOT

“Develop standard (guide) design specification, and standard
material and construction specifications for basalt fiber-reinforced
polymer (BFRP) bars for the internal reinforcement of structural
concrete...”

2018 FDOT FRP-RC Winter Workshop



https://www.fhwa.dot.gov/innovation/stic/index.cfm

FDOT FRP-RC implementation status
NCHRP IDEA Project - M'LDGL_ASS (prestressing)
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(@) & (b) CFRP strand failed during tensioning;

(c) cracking following strands release. (a) GFRP-PC sheet pile concept (b) CFRP-PC

sheet pile design for Halls River Bridge

(a) GFRP strand prototype cross section; - | , ,
(b) compared to a CFRP alternative. (a) & (b) Tensioning apparatus for CFRP; versus

) () standard steel HSCS chucks, for GFRP.
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