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Post-

GFRP Rebar Workshop

Part 1 - Presentations

1. GFRP Industry perspective
i. ACMA-TSC (John Busel)

ii. Owens Corning  (Skinner/Vorobiev)

2. ACI Committee 440 perspective  (Antonio Nanni)

3. AASHTO-T6 perspective (Will Potter – FDOT rep.)

4. FDOT perspective 
i. Design (Vallier/Nolan)

ii. Materials (Knight/Lasa)

iii. Construction (future workshops)

iv. Maintenance (future workshops)
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Active Committee Documents:

440.1R-15: Guide for the Design and Construction of Structural Concrete Reinforced with Fiber-

Reinforced Polymer (FRP) Ba

440.3R-12: Guide Test Methods for Fiber-Reinforced Polymer (FRP) Composites for Reinforcing or 

Strengthening Concrete and Masonry Structures

440.4R-04: Prestressing Concrete Structures with FRP Tendons

440.5-08: Specification for Construction with Fiber-Reinforced Polymer Reinforcing Bars

440.6-08 Specification for Carbon and Glass Fiber-Reinforced Polymer Bar Materials for Concrete 

Reinforcement

440.9R-15 Guide to Accelerated Conditioning Protocols for Durability Assessment of Internal and External 

Fiber-Reinforce

ACI 440 documents on FRP as internal reinforcement to concrete
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https://www.concrete.org/Store/ProductDetail.aspx?ItemID=440115
https://www.concrete.org/Store/ProductDetail.aspx?ItemID=440312
https://www.concrete.org/Store/ProductDetail.aspx?ItemID=440404
https://www.concrete.org/Store/ProductDetail.aspx?ItemID=440508
https://www.concrete.org/store/productdetail.aspx?ItemID=440608
https://www.concrete.org/store/productdetail.aspx?ItemID=440915
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Documents Under Development:

440: Building Code Requirements for Structural Concrete Reinforced Internally 

with Fiber Reinforced Polymer (FRP) Bars
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ACI 440 documents on FRP as internal reinforcement to concrete
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Main Challenges:
• Compression members
• Framed structures

Limitations:
Material level
• GFRP solid round
Structures Level
• No moment redistribution
• No seismic provisions

440: Building Code Requirements for Structural Concrete 
Reinforced Internally with Fiber Reinforced Polymer (FRP) Bars
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P-M Interaction Diagram of RC Columns Reinforced with 
Deformed and/or Sand Coated GFRP Bars and Ties

Prepared by 

Prof. Brahim Benmokrane in collaboration with: 

Michael Guérin, PhD Student, University of  Sherbrooke

Dr. Hamdy Mohamed, PDF, University of  Sherbrooke

Prof. Antonio Nanni, University of  Miami 

Prof. Carol Shield, University of  Minnesota

Provisions for the FRP ACI 440 Code
ACI 440 FRP Reinforcement - ACI Spring Convention 2016 – Milwaukee , April  17-21 2016
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Canada

8
NSERC Research Chair in Innovative FRP Reinforcement for Infrastructure

Fabrication of  the Cages

24 Square FRP-RC Columns

Type A 

(Pultrall-V-ROD)



Canada

9
NSERC Research Chair in Innovative FRP Reinforcement for Infrastructure

24 Square FRP-RC Columns

Type B

(Hughes Brothers Aslan)

Fabrication of  the Cages
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How innovation is handled by ICC



12

Sections 104.11 and 
104.11.1 of IBC (and 
equivalent ones in the 
other I-Codes) allow 
alternative materials 
when a “research 
report” is available for 
building official’s 
approval.

What happens if there is a new material or system not 
covered (or referenced) in the model codes (I-Codes)? 



ICC Evaluation Service (ICC-ES) develops 
with proposers of new technology specific 
documents called “Acceptance Criteria 
(AC)” for the purpose of issuing “Evaluation 
(Research) Reports (ESR)” 

ICC-ES issues an ESR when manufacturer 
demonstrates an approved QC program 
and the research program outlined in the 
AC is successfully conducted by a certified 
independent laboratory.
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Efforts in ASTM

Existing standards related to FRP in Civil structures

D570 Standard Test Method for Water Absorption of Plastics
D792 Standard Test Methods for Density and Specific Gravity (Relative Density) of Plastics by 

Displacement
D2584 Standard Test Method for Ignition Loss of Cured Reinforced Resins
D3171 Standard Test Method for Constituent Content of Composite Materials.
D5229/D5229M Standard Test Method for Moisture Absorption Properties and Equilibrium 

Conditioning of Polymer matrix Composite Materials
E1356 Standard Test Method for Assignment of the Glass Transition Temperatures by 

Differential Scanning Calorimetry
E1640 Standard Test Method for Assignment of the Glass Transition Temperature by Dynamic 

Mechanical Analysis
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Efforts in ASTM within Subcommittee D30.10:

Existing standards

D7205/D7205M Standard Test Method for Tensile Properties of Fiber Reinforced Polymer 
Matrix Composite Bars

D7617/D7617M Standard Test Method for Transverse Shear Strength of Fiber Reinforced 
Polymer Matrix Composite Bars

D7705/D7705M Standard Test Method for Alkali Resistance of Fiber Reinforced Polymer (FRP) 
Matrix Composite Bars used in Concrete Construction

D7913/D7913M Standard Test Method for Bond Strength of Fiber-Reinforced Polymer Matrix 
Composite Bars to Concrete by Pullout Testing

D7914/D7914M Standard Test Method for Strength of Fiber-Reinforced Polymer (FRP) Bent 
Bars in Bend Locations
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• Development of a new Spec to replace ACI 440.6 (last draft March 16, 2016) 
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Note that min and max dimensions are same as AC454 but capacity is given in force and lower than AC454



Thanks

Questions/Comments?
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