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Steve Nolan, P.E. 

• Australian born, Florida resident 
since 1996 

• B.Eng. Civil Engineering, UNSW, 
Sydney, 1990. 

• Experience 

– 3.5 years in Heavy Civil 
Construction NSW, Leighton 
Contractors 

– 29 years FDOT, 26 in 
Structures Design Office 

– CAMX attendee first time 2014. 

– CAMX contributor 2015 to 2020. 

Welcome to Florida 
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Learning Objectives 

• Upon completion, participants will be able to describe the 
progression of advancement material technologies and 
standards for FRP reinforcing and prestressing for 
concrete structures. 

• Upon completion, participants will be able to list 
applications that demonstrate the effective and efficient 
use of structural FRP materials for infrastructure. 

• Upon completion, participants will be able to identify 
material, design, and construction practice improvements 
that can increase the efficiency and competitiveness of 
structural FRP for concrete infrastructure applications. 
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https://www.fdot.gov/design/innovation/default.shtm


1. Expanding Range of Reliable FRP Materials & Structural Solutions 

for Reinforced Concrete 

2. Recent Full-Scale Testing and Research on Bridge Beams and 

Piles 

3. Expanded Applications for FRP Rebar in Bridge Foundations 

4. Education Tools for Designers, Contractors, & Owners 

5. Recently Completed Coastal Structures 

6. Projects Under Construction 

7. New Projects in Design 

8. Lessons Learned from the Real World 

9. Projects of Interest Nationally 
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1. Expanding Range of Reliable FRP Materials & 

Structural Solutions for Reinforced Concrete 

i. GFRP rebar & improved properties 

ii. BFRP rebar implementation 

iii. Improving CFRP strand & bar performance and 

economy 

iv. Hybrid solutions including pultruded or molded structural 

components 
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1. Expanding Range of Reliable FRP Materials & 

Structural Solutions for Reinforced Concrete 

i. GFRP rebar & improved properties 

(example E → E-CR glass filaments; bond to concrete) 

https://ascelibrary.org/doi/10.1061/JCC 

OF2.CCENG-5195 8 

https://ascelibrary.org/doi/10.1061/JCCOF2.CCENG-5195
https://ascelibrary.org/doi/10.1061/JCCOF2.CCENG-5195
https://ascelibrary.org/doi/10.1061/JCCOF2.CCENG-5195
https://ascelibrary.org/doi/10.1061/JCCOF2.CCENG-5195


1. Expanding Range of Reliable FRP Materials & 

Structural Solutions for Reinforced Concrete 

i. GFRP rebar & improved properties 

ii. BFRP rebar implementation 

E or E-CR glass? 
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1. Expanding Range of Reliable FRP Materials & 

Structural Solutions for Reinforced Concrete 

i. GFRP rebar & improved properties 

ii. BFRP rebar implementation 

iii. Improving CFRP strand & bar 

performance and economy 

iv. Hybrid solutions including pultruded 

or molded structural components 
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i. GFRP rebar & improved properties

ii. BFRP rebar implementation

iii. Improving CFRP strand & bar 

performance and economy

iv. Hybrid solutions including pultruded 

or molded structural components 

1. Expanding Range of Reliable FRP Materials & 

Structural Solutions for Reinforced Concrete 
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2. Recent Full-Scale Testing and Research on Bridge 

Beams and Piles 

i. CFRP prestressed beams and piles, with GFRP 

auxiliary reinforcement. 

ii. NCHRP 12-121 sponsored research finding for 

transverse and interface shear and confinement 

reinforcing. 

iii. Durability Sampling and Testing of Halls River Bridge 

after 6-years in saltwater concrete. 
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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


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


3. Expanded Applications for FRP Rebar in Bridge 

Foundations 

i. Development of #11 Bar specifications 

ii. Development of ASTM specifications and AASHTO 

Materials Programs for BFRP & GFRP rebar and CFRP 

strands 

iii. Feasibility Study for Large Bridge Foundation Elements. 
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4. Education Tools for Designers, Contractors, & 

Owners 

i. FRP Designer Training 

ii. Structural Design Software 

iii. Technology Transfer Opportunities 
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4. Education Tools for Designers, Contractors, & 

Owners 
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5. Recently Completed Coastal Structures 

• Bridge Superstructures (NE 40th Ave,) 

• Bridge Foundations (Bimini Drive, Barracuda Blvd, 4th St 

over Big Island Gap) 

• Seawalls (A1A-Flagler/Volusia Seawalls 2 & 3) 
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5. Recently Completed Coastal Structures 
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6. Interesting Projects Under Construction 

• Bridge Superstructures (17th St East End, CR30A over 

Western Lake, Little Pine Island, US-1 over Sebastian 

River, US-1 over Earman River) 

• Bridge Foundations Rehabilitation (US90 over Aucilla 

River) 

• Pedestrian and Pier Structures (Jupiter Federal & North 

Causeway) 

• Seawalls (Sanibel Island Causeway) 
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6. Interesting Projects Under Construction 
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7. New Projects in Design 

• Prestressed Bridges (CR 372/Surf Road over Otter Creek 

Rise) 

• Bridge Foundations (Caxambas Ct/Roberts Bay, 

SR105/Hecksher Dr over Browns Ck) 

• Seawalls (St Augustine-A1A & Avenida Menendez 

waterfront, Tampa Westbay Interchange) 
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7. New Projects in Design 
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8. Lessons Learned from the Real World 

• Designer Issues 

• Material & Testing Issues 

• Constructability Issue 
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8. Lessons Learned from the Real World 
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9. Projects of Interest Nationally 

• AASHTO Committee on Bridges & Structures 

• Update NCHRP Domestic Scan (2013) 

• ACI 440 Technical Committees on FRP 

• ASTM D30.10 – CFRP Rebar & Strand, FRP Mesh 

• CSA S6:2030 Revision Cycle 

• FHWA ARAP-I / UMaine – X-Bridge project 

• NCDOT - Alligator River Bridge Replacement 

• Virginia DOT – Hampton Roads Trestle Approaches to 
Tunnel. 

• Nano-material Inclusions and Bio-based Resins 
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9. Projects of Interest Nationally 

• NCHRP Project 22-41: Recommendations in 2023 
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Updating NCHRP Report on FRP for Bridges 

• NCHRP Study commissioned in 2013 and report completed 
in 2015 

– New construction 

– Refurbishment 

• IACMI Working group at the annual meeting in June 2025 
recommended an update to this report 

– Steve Nolan Florida DOT 

– Joe Stilwell Maine DOT 

– Shaun Beamish CMSI 

• String of endorsements including Cabell Garbee (formerly 
NCDOT Manufactured Products Engineer) at the recent Peer 
Exchange Workshop at NC State: 

– “You have to do it” 

9. Projects of Interest Nationally 
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A Lot Has Happened Since 2015 !! 

Halls River Bridge, Florida DOT 2019 Rouge River Bridge, Michigan DOT 2019 

Column strengthening 

with CFRP wraps 

Grist Mill Bridge, Maine DOT 2021 Morgan County Bridge, Tennessee 2021Harkers Island Bridge, NCDOT 2021 

9. Projects of Interest Nationally 

29 



Other Important (and Recent) Applications of FRP in Bridges 

• Pedestrian bridges 

• Cantilever walkways for multi-modal transportation 

– Lightweight addition to existing structures 

Updating the NCHRP report will increase awareness and drive further adoption of FRP 

Creative Composites 

Creative Composites 

9. Projects of Interest Nationally 
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Updating the NCHRP Report on FRP for Bridges 

• Key Deliverables: A state-of-the-art report and a communication plan 
intended to dramatically increase the use of FRP in bridges by state DOTs 

– Many diverse case studies from across the nation 

• Highway bridges 

• Rural bridges 

• Pedestrian bridges 

• Multimodal bridges 

– Emphasis on longevity and reduced need for maintenance 

– Success stories and best practices 

9. Projects of Interest Nationally 
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Updating the NCHRP Report on FRP for Bridges 

• ACMA (John Busel) is interested in collaborating with IACMI on this project 

– Expands the scope/reach 

• More companies = non-IACMI members 

• More state DOTs = AASHTO Specialized Structures committee 

• A steering committee would be formed, comprised of state DOT 

reps 

9. Projects of Interest Nationally 
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US Army Corps of Engineers 

9. Projects of Interest Nationally 
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US Army Corps of Engineers 

9. Projects of Interest Nationally 
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9. Projects of Interest Nationally 

US Army Corps of Engineers 
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Updating the NCHRP Report on FRP for Bridges 

9. Projects of Interest Nationally 
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https://www.nonmetallic.org/requests-for-proposals
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https://www.concrete.org/store/productdetail.aspx?ItemID=NEXRD230624&Format=DOWNLOAD&Language=English&Units=US_Units
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https://fdotwp2.dot.state.fl.us/ibi_apps/WFServlet?FSRV=MVS&IBIF_focexec=DRIVER&ABRA=O&IBIF_parms=FOCLIB=PPDFM&FOCPGM=CRRINQ01&WPITEM=437635&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=437635&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=437635&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=437973&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=437973&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=437973&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=438528&WPITMSEG=1&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
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https://fdotwp2.dot.state.fl.us/ContractInformationMonitoring/ConstructionContractStatus.aspx?CN=E1P44&FP=43763515201
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-437973-1.pdf?sfvrsn=deb56bfe_2
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https://fdotwp2.dot.state.fl.us/ibi_apps/WFServlet?FSRV=MVS&IBIF_focexec=DRIVER&ABRA=O&IBIF_parms=FOCLIB=PPDFM&FOCPGM=CRRINQ01&WPITEM=433550&WPITMSEG=3&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=433550&WPITMSEG=3&VER=G1&SITS=ON&SLOC=ON&SPSM=ON&SPHS=ON&SLFA=ON&SFED=ON&SCON=ON&IC=NO&RV=T1
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https://fdotwp2.dot.state.fl.us/ContractInformationMonitoring/ConstructionContractStatus.aspx?CN=T1742&FP=43539015201
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/fastfacts/fastfacts-435390-1.pdf?sfvrsn=7f740ba8_2
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https://ftp.fdot.gov/file/d/FTP/FDOT%20LTS/CO/cc-admin/2019_Lettings/2019_BidTabs/Feb19/
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