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Project Overview

Designer: FDOT District 7 Structures Design Office
Bridge EOR: Mamunur Siddiqui, P.E.
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Glass Fiber Reinforced (GFRP) Bars

=

&,

Hybrid Composite Beam (HCB)
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Carbon Fiber Composite Cable (CFCC)

Tension Reinforcement

- Galvanized P/S Strand
- Fiberglass Cloth

FRP Shell
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FRP Materials
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FRP Materials

HCB Plan details:
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FRP Materials

HCB Plan details (cont.):
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Projects with HCB




FRP Materials

Design — Glass Fiber Reinforced Polymer Rebar:

General
Modulus of elasticity: E; = 6500 ksi oA
Resistance factors: ] >
Flexure and Tension: ¢; = 0.55t0 0.65  *sf== ;
Shear and Torsion: ¢, = 0.75 %E%

Failure y
Concret¢ Crushing

Principles

P

l4pﬁ,

Equilibrium, Compatibility of Strains, Stress-Strain characteristics.

Crack width, Bond factor, Minimum reinforcement.




FRP Materials

Design — Glass Fiber Reinforced Polymer Rebar (cont.):

Failure Mode

Catastrophic Failure.

Margin of Safety.

Challenges
Crack Control.
Deck Shear.
Traffic Railing.
Bar Detailing.
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FRP Materials
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Projects with GFRP Reinforcement
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3. References, Codes and Specifications



References, Codes and Specifications

Reinforced
Concrete with
i FRP Bars

Mechanics and Design

Antonio De Luca
Hany Jawaheri Zadeh

REINFORGED
CONCGRETE DESIGN
WITH

Hota V. S. GangaRao
Narendra Taly
P.V.Vijay

Hybrid-Composite Beam (HCB")
Design and Maintenance Manual

RTE 205 RIDGERD.)

Over Tide Mill Sweam, Westmoreland Co.
State Project No.: 0205-096-101, B601
Faderal Aid Project No.: BR-096-6(0135)
NBIS No. 27818

Preparad for
The Virginia Department of Transportation

John R Hillman, PE, SE
HCB, Inc.




References, Codes and Specifications

TECHNICAL SPECIAL PROVISION
FOR

Guide for the Design and
) SECTION T450 - FURNISHING & INSTALLING HYBRID-COMPOSITE
Construction of Structural BEAMS

Concrete Reinforced with FINANCIAL PROJECT ID: 430021-1-52-01
Fiber-Reinforced Polymer
(FRP) Bars

Reported by ACl Committee 440

The official record of this Techmical Special Provision has been eleciromcally signed and sealed
using a Digital Signature as required by Rule 61G 15-23.004, F.A.C. Printed copies of this
document are not considered signed and sealed and the signature must be venified on an electrome

copies.

Professional Engi : M Rashid Siddiqui, P.E.
Date: March 3, 2016

Fla. License No.: 70094

Firm Name: FDOT

Firm Address: 11201 N McKinley Dr.

. City: Tampa, State: FL, Zip code: 33612

T American Concrete Institute Certificate of Authorization: N/A.

a cj Always advancing Pages: 1-13

T ——)
o for Reca, 0533015 03 237 DT

| ACI 4401R-15

ST en bf Stote HigiEsemmht on Ot clal®




References, Codes and Specifications

Specifications and Estimates/Specifications/

Materials Manual Section 12.1, Volume |l

FLORIDA DEPARTMENT OF TRANSPORTATION

|
|
|

FIBER REINFORCED POLYMER COMPOSITES
STRUCTURES || DIVISION

Section 12.1, Volume ll

| *FIBER REINFORCED POLYMER BAR BENDING DETAILS *
D21310 FRF Bar Bending Details

Steve
Certification |Permitted Projects FPID No(s): 4200211, Nolan | 'DDS-D21310 - Deva32FRP

Statement 432194-1-52-01

*FRP REINFORCED PILES *

CEL-

Precast Concrete CFRPIGFRP Sheet Pile Wall D22440-

CSPsA
‘ D22440 CEL

FIBER REINFORCED POLYMER Steve | nps.n22440 | D22£40

Certification Nolan . )

GUIDELINES (FRPG) Statement  |Permitied Projects FPID No(s): CsPDA
430021-1-52-01, 432194-1 cEL

D22440-
FDOT STRUCTURES MANUAL CSPC
VOLUME 4 022600 Motes and Details For Square CFRP
JANUARY 2016 Prestressed Concrete Piles
Certification  [Parmitted Projects FPID No(s): Dev400FRP,
Statement 430021-1-52-01 Dev415FRP,
Dev450FRP,

022601 Square CFRP Prestressed Concrete Pile Dev932FRP,
. ] ) Splices Deva33FRP
e Certification

Statement Fermitted Projects FPID No(s):
430021-1-52-01 .
€' | |DDS-D22600 | CEL-20600

f . De S l" gn S t a nd a rd S D22614 14" Square CFRP Prestressed Concrete Pile Holan

Certification . . X
For Construction and Maintenance Operations Stan.of Farida Daparnt of Transporniadon Statement Permitied Projects FPID No(s):
Office of Design 430021-1-52-01
on the State Highway System Ml Stacion 32
Topic No. 625-010-003 605 Sumannae Sirest D22624 24" Square CFRP Prestressed Concrete Pile

Tallahasses, Florida 32399-0450

Certification |pemitte d Projects FPID No(s):
Statement |435021-1-52-01
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Challenges

HCB
Proprietary product
Design Criteria
Inspection for closed system
Durabillity verification
Fabrication QA/QC

GFRP Reinforced Concrete
Lap Splice: deck, cap, and diaphragm
Rebar unit price
Reinforcing Bar List

Funding and Costs
FHWA and County

REINFORCING
BAR LAPS

SIZE

LENGTH

4

II_IGI!
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2-3"

5
6
8

2!’ _6"




5. Lessons Learned



| essons Learned

=Standard details and specifications

*Rebar arrangement — no mechanical coupler
“Lead time, Sole source of CFCC (Tokyo Rope)
*HCB QA/QC plan

=Sheet pile wall driving

“Pile capacity



Summary

Experimental Project with Innovative Materials — First in Florida

= Superstructure: Hybrid Composite Beams; GFRP Bars: Deck, Barriers &
Approach Slabs

= Substructure: CFRP Pre-stressed Piles; Bent Caps: GFRP Bars
= Sheet Pile Walls: CFRP Sheet Piles; Wall Cap: GFRP Bars

Contractor Bid Cost - $6.016 Million (Structures = $4.06 Million)
= Bridge Cost = $218/ sq. ft.
(Conventional Construction = $166 / sq. ft.)

Accelerated Construction
» Lighter Materials — Beams and Rebar
» Faster Transportation and Delivery — reduced construction time




Questions ?




