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iDock Construction Intent - Miami, Florida

• Replacement of hurricane 

Irma- damaged dock with 

GFRP-RC precast concrete 

components, CIP BFRP-

RC continuity pour and 

GFRP gratings

• Provide a demo prototype 

for precast-concrete dock 

modular-system, that 

exhibits extended durability 

and resilience to extreme 

events
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Traditional vs. Innovative Approach 

• Traditional: precast steel-

PC piles and cast in-place 

RC caps with timber decking

• Innovative: precast 

modular-units with rapid 

assembly time with GFRP & 

BFRP reinforcement to 

eliminate corrosion-related 

maintenance and provide 

higher resistance
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iDock Design

Four-span bridge-type 

dock with precast 

GFRP-RC driven 

piles, GFRP-RC pile-

bent caps and slab-

beams. Continuity 

CIP pour with BFRP 

bars and mesh
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Precast Construction   
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Pile Cap

Pile

Slab

Precast Construction   
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Precast Construction   
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Pile-Driving and Slab Installation

Pile-Driving at iDock

Piles installed in 

original steel-PC 

pile locations

Precast Slab-Beam

installed in sections after 

cap placement
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iDock Precast Element Installation
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iDock Connections (Cap-Slab)

• GFRP dowel bars 

(greenish) connecting 

horizontal to vertical 

components    

• BFRP (darker color) bars 

for flexural continuity 

• Connection cast in place 

to interlock precast 

components and create 

continuity over the four 

spans
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Dowels, Placement and Testing

GFRP Dowels

Placement of Components and Material Testing for Q/A

Slab-Beam with Grating Cylinder Testing
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Conclusions and Remarks

Components employed for the iDock project:

8 precast GFRP-RC Driven Piles [12x12 in. x 24 ft.]

4 precast GFRP-RC Pile-Bent Caps [12x30 in. x 8 ft.]

8 precast GFRP-RC Slab-Beams [8x33 in. x 10 to 12 ft.]
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Primary Benefits Realized/Expected:

• FRP reinforcement eliminates the need for deep 

concrete cover, concrete mixture additives, and 

waterproofing sealants needed for reinforcement 

corrosion protection

• Lightweight reinforcement allows for significantly lower 

labor and equipment costs due to ease of handling and 

transportation savings

• Additional owner benefits include an extended service 

life and significantly reduced maintenance costs

Conclusions and Remarks
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Ibis Waterway – A No-steel Bridge

• IBIS-Waterway located at 

Lighthouse Point, Broward County, 

Florida

• Project consists of replacing existing 

bridge sub- and superstructure, 

while adding intermediate-bents

• Total CFRP-PC and GFRP-RC 

construction. 

• First GFRP-RC 3-span continuous 

flat-slab bridge in Florida

• First time use of two experimental 

partially-prestressed GFRP piles
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IBIS Waterway Bridge Layout

Three-span IBIS-Waterway bridge with CIP flat-slab, CIP 

caps, precast PC panels and piles
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Production of Experimental GFRP Piles

Cutting of GFRP 

tendons

Casting of piles at Gate Precast Company in Jacksonville, FL

Partially-prestressed 

GFRP piles

• 18x18 in. cross-

section

• 53 ft. long

• 12 prestressed 

#4 GFRP bars

• 12 unstressed #8 

GFRP bars
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Production of Experimental GFRP Piles

#4 GFRP bars (220 ft. long) uncoiled & coupled to 7-wire steel 

strands to reach length of the prestressing bed (about 430 ft.)
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Pile-Driving in “very dense” Soil Conditions

Pile alignment via 

template construction 

to allow for FDOT 

specified tolerances

Initiation of pile 

driving with needed 

soil predrilling

Pile installation

challenging due to 

power lines and tight 

site conditions
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GFRP-RC Intermediate Bent Cap Beams

GFRP cage assemblies with spliced-bars at 

intermediate pile locations. GFRP bars 

inspected and lab-tested for Q/A
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GFRP-RC Intermediate Bent Cap Beams

Completing 

assembly 

and forming
Casting 

completed and 

forms stripped
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Learning Outcomes from IBIS Waterway

• Geotechnical challenges at site

• Experimental GFRP partially-

prestressed piles successfully 

fabricated and driven

• Construction progressing as 

planned    
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• FDOT replacement project / 

County Owner

• Five 37-ft. spans

• CFRP-PC piles and sheet piles

• GFRP-RC bulkheads, deck and 

railings 

• Proprietary girders

First of a Kind 5-span Bridge

FRP PC/RC Structure
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Halls River Bridge

Prototype for Future FRP Bridge-Projects
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Sheet Piles: CFRP-PC/GFRP-RC (FDOT Index D22440)

• CFRP Strands (8 ∅ 0.6 in.)

• GFRP Ties (#4 @ 4 in.

• C40/45 (12 x 30 in.)

• 13 to 26 ft. depth

• Cantilever or tied-back
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• GFRP Bars (12 #8 T&B)

• GFRP Ties (#5 @ 5 in.)

• C38 (48 x 36 in.)

• 10 ft. long

• Cast-in-place

Bent Caps: GFRP-RC (FDOT Software Bent Cap v1.0)
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• GFRP Bars (Top & Bottom)

• Primary: #6 @ 4.5 in.

• Secondary: #6 @ 6 in.

• C30/37 (8.5 in. depth)

• 6.5 ft. girder spacing

• Cast-in-place

Deck: GFRP-RC (AASHTO GFRP 2nd Edition)
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Learning Outcomes from Halls River Bridge

- FRP Sub/Superstructure (1st Project)     - HSCS/GFRP Hybrid (1st Project)

- 100+ Year Service Life - Performance monitoring

- Prototype for future FDOT Bridges      
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Flagler Beach, FL (SR-A1A) Damage & Recovery
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GFRP Design for Secant-Pile Seawall 

• 4920-ft. long secant pile seawall

• First FDOT project with about 1.5 

million linear feet of GFRP bars

• Secant piles in high chloride 

content sand, high water table and 

periodically exposed to salt spray
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GFRP bar site delivery and storage

• Straight bars, bent bars, 

hoops and toe bent bars

• Site storage and 

protective measures from 

elements
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GFRP Bars - Cage Assembly



37/57

GFRP Bars - Cage Assembly

• Cages 

constructed with 

25 #8 GFRP 

bars, spiral ties 

and “toe-end”

• GFRP cages 

were 38-ft. in 

length
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Guide Wall for GFRP Secant-Piles

Guide wall trench boxes 

installed to assure pile 

alignment

Secant-piles installed via 

guide wall form

Removal of steel 

formwork prior to drilling 

secant-piles
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Concrete Grouting of GFRP Secant-Piles

Concrete grouting of Secant-piles

Secant-pile cages delivered to pile-drilling 

area and ready for installation

1,847 Secant-piles 

installed. 5,000 linear feet 

of pile-cap
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Flagler Beach - GFRP pile cage installation

GFRP cage 

installation

Auger-cast primary piles 36 in. in diameter and 36 ft. long

Secondary piles18 ft. long
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Continuous pile-cap and dune restoration

Pile-cap placement 

and dune 

restoration/re-

establishment

Project  completed 

in 4½  months
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Aspects of GFRP Use

PROs

• Quick installation

• Light weight 

• Assembly time savings

• “Toe” or “No-Toe” option

• GFRP cages remain in-

place, i.e., “no flotation”

CONs

• Bent-shapes need to be 

pre-fabricated by pultruder

• No on-site bending of 

GFRP

• “Skin-itching” (protective 

clothes should be worn)

• More GFRP than black 

steel bars are needed 
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Learning Outcomes from SR-A1A

• No Secant-Pile cage alterations 

needed. Installed all 1,847 piles as per 

design-phase

• Quick and reliable installation in soft to 

medium dense sands

• GFRP cage assemblies resulted, in up 

to 52% time savings over “black steel”

• Toe assemblies may be removed in 

future projects 

• Less noise pollution through Secant-

Pile installation vs. Sheet-Pile 

installation
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www.fdot.gov/structures/innovation
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www.fdot.gov/structures/innovation

Multiple online resources available
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www.fdot.gov/structures/innovation

Fast-Fact sheets for 

selected FDOT and 

affiliated projects in 

Florida (completed and 

under construction)
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