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Third International Workshop on FRP bars for Concrete Structures 

Third International Workshop on FRP Bars for Concrete Structures  
(IW-FRPCS3)  

Workshop Theme: “Advances in concrete reinforcement” 
Date: August 3-4th, 2021 

  

 
 

DAY 1 Tuesday, August 3rd  
 
Session 3: Standards & Specifications Perspective on the use of FRP Rebar 
(2:00-4:00 pm EDT) 
(Is there a path to harmonization?) 
RoundTable discussion preceded with 5-minute introduction by panelists.  

Moderator: Tony Nanni (UM) 

Panelists (5 mins) 

Americas  
• CSA: Brahim Benmokrane (US) 

• ACI: Vicki Brown (Widener)  

• AASHTO T6/T10: Tanarat Potisuk (Oregon DOT) 

• ASTM: Bakis, Charles Bakis (PSU) 

• ICC-ES: Mahmut Ekenel  

• USACE: Robert Moser 

Europe  
• Emmanuel Ferrier (for AFGC) 

Australia  
• Allan Manalo (USQ) 

  

http://cici.um-sml.com/
mailto:nanni@miami.edu
mailto:Brahim.Benmokrane@usherbrooke.ca
mailto:vlbrown@widener.edu
mailto:Tanarat.POTISUK@odot.state.or.us
mailto:cbakis@psu.edu
mailto:mekenel@icc-es.org
mailto:Robert.D.Moser@usace.army.mil
mailto:FERRIER%20EMMANUEL%20%3cemmanuel.ferrier@univ-lyon1.fr%3e
mailto:Allan.Manalo@usq.edu.au
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CSA Design Codes & Specifications

Brahim Benmokrane
University of Sherbrooke, QC, CANADA 

Session 3: Standards & Specifications Perspective on the use of FRP Rebar 
(2:00-4:15pm EDT) 
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CSA S807

• First edition in 2010

• Re-approved in 2015

• New Edition in 2019 

(Second Edition)

CSA S6 (CHBDC)

• First Edition in 2000 (GFRP as 

secondary reinforcement)

• Second Edition in 2006 (GFRP 

as main reinforcement)

• Third Edition in 2010 (FRP-RC 

beams & slabs, Shear

equation, crack-width, Kb,and

barrier walls)

• Re-approved in 2014

• Fourth Edition in 2019

• New Edition in 2025

CSA S806

• First edition in 2002

• Re-approved in 2012

• Re-approved in 2017

• New Edition in 2023 

(Third Edition)
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New editions

1) CSA S413-21 (2021) Parking Structures

2) CSA S900.2 (2021) Structural Design of Wastewater & Water Treatment Plants 

Inclusion of GFRP reinforcing bars as an 
alternative reinforcing to traditional 
black steel rebars
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Describes permitted constituent materials, limits on 
constituent volumes, and minimum performance 
requirements. 

Provides provisions governing testing and evaluation for 
product qualification and QC/QA. 

CSA Material Specifications (CSA S807)
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CSA S807:19 Specifications for fiber reinforced polymers

Recent Modifications
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Minimum Tensile Strength for GFRP Rebars (Grade III)

Minimum tensile strength for straight bars (#4 to #8) :
1000 MPa (145 ksi)

Minimum tensile strength for straight portion of bent bars (#4 to #8) :
1000 to 850 MPa (145 to 125 ksi)

Minimum tensile strength for bent portion of bent bars (#4 to #8) :
450 to 390 MPa (65 to 57 ksi)

Minimum Modulus of Elasticity for GFRP Rebars (Grade III)

Minimum modulus of elasticity for straight bars (#4 to #8) :
60 GPa (8.7 msi)

CSA S807:19 Specifications for fiber reinforced polymers

Recent Modifications
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CSA S807:19 Specifications for fiber reinforced polymers

Recent Modifications
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CSA S6-19

CSA S6-19 (CHBDC)

• Fourth Edition published in 2019 
(Resistance factor, compression 
members, circular beams, strut-and-
tie model, barrier walls, etc.).
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Maximum Axial Capacity

New Clauses in Chapter 16 of CSA S6-19
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Concrete Barrier walls Reinforced with GFRP Bars

The use of headed bars is now allowed for double-face
reinforced concrete barriers

New Clauses in Chapter 16 of CSA S6-19
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• Develop new clauses for basalt FRP reinforcement (based on the new 
edition of CSA S807-19)

• Develop new clauses for concrete members reinforced with hybrid 
reinforcement (FRP-steel) in particular for columns and piers

• Develop design provision for negative moment reinforcement using bent 
bars as in rigid frames and integral abutment.

• Develop design provisions for slender concrete bridge compression 
members (columns, piers, and piles)

• Modification of creep rupture stress limit.

CSA S6-25  (New Edition in 2025; currently under development)
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VICKI L. BROWN, WIDENER UNIVERSITY, USA

ACI EFFORTS TOWARDS THE 
DEVELOPMENT OF A GFRP-RC STANDARD 

BUILDING CODE
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• Published design guides/model codes in U.S. and Europe

• Published design standard in Canada

• ACI’s standard will be dependent on ACI 318



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

3

Chapter 1 – General

Chapter 2 - Notation and Terminology

Chapter 3 - Referenced Standards

Chapter 4 – Structural System Requirements

Chapter 5 – Loads

Chapter 6 - Structural Analysis

Chapter 7 – One-Way Slabs

Chapter 8 – Two-Way Slabs

Chapter 9 – Beams

Chapter 10 – Columns

Chapter 11 – Walls

Chapter 12 – Diaphragms

Chapter 13 – Foundations

Chapter 14 – Plain Concrete

Chapter 15 – Beam-Column & Slab-Column Joints

Chapter 16 - Connections between Members

Chapter 17 – Anchoring to Concrete

Chapter 18 – Earthquake-Resistant Structures

Chapter 19 – Concrete: Design and Durability
Requirements

Chapter 20 – GFRP Reinforcement Properties,
Durability, and Embedments

Chapter 21 – Strength Reduction Factors

Chapter 22 – Sectional Strength (includes torsion)

Chapter 23 – Strut &Tie Models

Chapter 24 – Serviceability Requirements

Chapter 25 – Reinforcement Details

Chapter 26 – Construction Documents and Inspection

Chapter 27 – Strength Evaluation of Existing 
Structures
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Updates from 440.1R-15 Guide to Code:

 GFRP reinforcement must conform to ASTM D7957

 Environmental Factor CE increased to 0.85

 Creep rupture stress limit increased from 0.2ffu to 0.3ffu

 Lower bound of 0.16 applied to the kcr term in Vc equation

 Size dependent factor added to Vc equation, consistent with 

changes to 318-19

 GFRP compression reinforcement permitted (i.e. column design)

 Design for torsion included



Bridge Design 
Specifications

GFRP-RC Guide 
Specifications

• Loads and load factors

• 2-column format

• Section 5 Concrete Structures

• Possible integration



2018 Update 
AASHTO GFRP Guide 
Specification



2018 Update 
AASHTO GFRP Guide 
Specification

• More element types

• Input from other guide 
documents (ACI, CSA)

• Harmonization with AASHTO-
BDS

• Material specifications 
according to ASTM D7957-17

Chapter/Section
AASHTO-18

2nd Ed
AASHTO-09

1st Ed
ACI 440-15 CSA-14

2. Concrete Structures

• Flexural members O O O O

• Compression members O

• Shear O O O O

• Torsion O

3. Decks O O O

4. Substructures O

5. Railings O O O

6. Material & Construction O O O O



2018 Update 
AASHTO GFRP Guide 
Specification

• More element types

• Input from other guide 
documents (ACI, CSA)

• Harmonization with AASHTO-
BDS

• Material specifications 
according to ASTM D7957-17

• Geometric, material, 
mechanical, and physical 
properties

• External surface 
enhancement

• Vinyl ester/epoxy glass 
FRP

• Test methods for QC and 
certification



Critical Design 
Factors

• The reliability approaches 
for the various codes 
could be different thus 
resulting in different 
factors

AASHTO-18 
2nd Ed

AASHTO-09
1st Ed

ACI 440.1R-15 CSA-14

ffu
* 99.73 99.73 99.73 95.0

Percentile guaranteed 
strength

ΦC 0.75 0.65 0.65 0.75
Resistance factor –
concrete crushing

ΦT 0.55 0.55 0.55 0.55
Resistance factor –
FRP rupture

ΦS 0.75 0.75 0.75 0.75
Resistance factor –
shear failure

CE 0.70 0.70 0.70 1.0 Environmental factor

CC 0.30 0.20 0.20 0.25 Creep factor

Cf 0.25 0.20 0.20 0.25 Fatigue factor

kb 1.2 1.4 1.4 1.0 Bond coefficient

w 0.028 0.020 0.028 0.020 Crack width

cc,stirrups (in.) 1.5 1.5 2.0* 1.5 Clear cover

cc,primary (in.) 2.0 2.0 2.5* 1.5 Clear cover

cc,slab (in.) 1.0 0.75 2.0* 1.5 Clear cover

*ACI 440.5-08 Table 3.1



Discussions
• Harmonization to the extent possible within the 

existing Specification requirements
• Load and resistance factors are not always 

interchangeable

• Harmonization is difficult when the material 
development continues to be fluid

• New improved materials are available 

• Current T6 goals
• Operations and Maintenance Activities (Load Rating, 

Inspection, Evaluation, Repair, etc.)

• T6/T10 possible collaboration to begin discussion 
on incorporation into the AASHTO BDS

• Material behavior and design goals are different
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Charles E. Bakis, Pennsylvania State University, USA

Standards Activity on FRP 
Reinforcement Bars in ASTM D30



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURES

“Advances in concrete reinforcement”

2

Producer User Consumer General 
Interest Unclassified Total

Official 
Voting Members 31 0 1 37 0 69

Non Official
Voting Members 2 0 0 3 6 11

TOTAL 33 0 1 40 6 80

D30.10 Composites for Civil Structures 
• Initiated activities in 2012
• Scope: transition ACI 440 test methods to ASTM; write new 

test & material standards for FRP used as concrete 
reinforcement

Each organization entitled to one official voting member

Membership, as of Spring ’21
Chair: T. Russell Gentry

Vice-Chair:  Charles Bakis (now Francisco De Caso)
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Topic ACI 440 ASTM D30

Bar Cross-Section B1

D7205-21Bar Tension B2

Bar Anchors  App. A.

Bar Concentric Pullout B3 D7913-14(2020)

Bar Transverse Shear B4 D7617-11(2017)*

Bar Strength at Bends B5 D7914-21

Bar Alkaline Tension B6 D7705-19

Bar Creep Rupture B8 D7337-19

Lam/Concrete Bond - Normal L1 D7522-21

Laminate Tension L2
D7565-10(2017)*

Laminate Calculations App. B

Laminate Lap Shear L3 D7616-11(2017)*

Lam/Conc. Bond – Beam -- D7958-17*

Lam/Conc. Bond – Lap Shear -- D8337-21

Characteristic Values -- D7290-06(2017)*

12 current test 
standards

*Currently in 
review for 
balloting

Green – recent 
update
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Topic ACI 440 ASTM D30

GFRP Bar Spec 440.6-08 D7957-17*

1 current material specification

*Currently in review for balloting
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Current & prospective work on new FRP bar standards

• New specification for “glassy” FRP reinforcement bars
• Under discussion: different fiber and matrix types, graded modulus, 

additional testing, different testing, refined property requirements 
dependent on diameter

• Specification for “glassy” dowel bars
• Specification for CFRP bars
• Long-term relaxation of FRP bars (ACI B.9) 
• Bar anchorage (ACI B.10) 
• Bar tensile fatigue (ACI B.7)
• Tensile properties of deflected FRP bars (ACI B.11)
• New test method for bend strength
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Mahmut EKENEL, Ph.D., P.E., FACI

EVALUATION OF FRP BARS & MESHES
FOR BUILDING CODE COMPLIANCE IN 

THE U.S.A
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In the United States, where the power to regulate 
construction is vested in local authorities, a system 

of model building codes is used.

Model Building Codes
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IBC Code Adoption Map 2021
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In 2021, neither IBC/IRC, nor ACI 318 addresses use of FRP 
bars and meshes as reinforcement for concrete members. 

Therefore, they are considered alternative materials.
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What happens if there is a new 
construction material or system 

that is an alternative to that 
covered in the building codes?
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Anyone can submit a code change 
proposal:

• Reason for change

•Description of change

• Supporting material

IBC/IRC Code Change Process

* To this end, ACI Committee 440 is actively working on the development of an

ACI 318-dependent, mandatory language design code aimed to be adopted by

the IBC in the future.
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(IBC SECTION 104.11) Alternative materials, designs and
methods not specifically addressed in the code can be
approved by the building official when they comply with
the intent of the provisions of the building code:

▪ Quality
▪ Strength
▪ Effectiveness
▪ Fire resistance
▪ Durability
▪ Structural safety

* research reports, issued by approved sources can assist
in the approval process.

What happens if there is a new construction material that 

is an alternative to that covered in the building codes?



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURES

“Advances in concrete reinforcement”

Research (evaluation) reports are issued in accordance 

with an acceptance criteria.

AC454: FRP bars as internal 
reinforcement of
structural concrete members

AC521: FRP bars and meshes as internal 
reinforcement of non-structural concrete 
members
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ICC-ES acceptance criteria are 

consensus documents approved 

by an independent committee 

during an open public meeting.
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* AC454: Reference for material testing in AC454 is primarily 

based on ASTM D7957, and reference for design provisions 

is based on ACI 440.1R. Criteria also addresses special 

inspection, fire resistance and quality control surveillance. 

* AC521: FRP bars and meshes are alternative to the 

shrinkage and temperature reinforcement for plain concrete 

footings and for plain concrete slabs-on-ground. Criteria 

contains provisions for shrinkage cracking testing. Also 

addresses special inspection and quality control 

surveillance.

* So far, three code compliance evaluation reports have 

been issued: ESR-4526, ESR-4648, and ESR-4664.
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THANK YOU

MAHMUT EKENEL, PH.D., P.E., FACI

MEKENEL@ICC-ES.ORG

mailto:MEKENEL@ICC-ES.ORG
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Robert D. Moser PhD SSTM, US Army Engineer Research & Development Center, USA

Robert.D.Moser@usace.army.mil

US Army Corps of Engineers

The views, opinions, and findings contained in this presentation are those of the 
author and should not be construed as an official Department of the Army 

position, policy, or decision, unless so designated by other official documentation.



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

2



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

3



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

4



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

5



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

6



THIRD INTERNATIONAL WORKSHOP ON FRP BARS FOR CONCRETE 
STRUCTURS

“Advances in concrete reinforcement”

7

What are we doing?
• Structural composites for 

infrastructure
• Structural thermoplastics
• Thermoplastic rebar
• Advanced polymers and fibers
• Repair and rehabilitation
• Guidance modernization 
Where are we going? 
• Infrastructure bill
• Advanced materials (WRDA, IMAGINE)

• R&D expansion and transition
What are the challenges?
• Tech transition
• AGING INFRASTRUCTURE
• Resilient infrastructure
• Specialized vs. commodity

Civil Works R&D Strategic Focus Areas

Example Extramural R&D Partnerships
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Emmanuel FERRIER, University LYON 1, FRANCE

Standards & Specifications Perspective 
on the use of FRP Rebar, AFGC French 

working group
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USE of GFRP in France for RC concrete structures

Tunnels, basement

Building (Precast concrete
wall)

Soft-eye opening for the Bangkok Metro 
(http://aslanfrp.com) 

(https://www.sireggeotech.it)
Grand Paris construction site 

http://aslanfrp.com/
https://www.sireggeotech.it/
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Use of GFRP in « Grand Paris » underground

3

www.solscope.fr



Coordinateurs: 

Sylvain Chataigner (Université Gustave Eiffel)

Laurent Michel (Université Lyon I)

Animateurs: 
Karim Benzarti (Université Gustave Eiffel), Emmanuel Ferrier 
(Université Lyon I), Elhem Ghorbel (Université Cergy Pontoise), 
Philippe Jandin (CEREMA), Anthony Pruvost (CEREMA), Marc 
Quiertant (Université Gustave Eiffel), Arnaud Rolland (CEREMA)

Working group
Use of GFRP bars for RC structures
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Université, Grandes Ecoles

Ferrier Emmanuel LMC²

Michel Laurent LMC²

Ghorbel Elhem IUT Cergy Pontoise

Benmokrane Brahim Université Sherbrooke
Centres de recherche et d'études techniques

Rolland Arnaud CEREMA

Benzarti Karim IFSTTAR

Quiertant Marc IFSTTAR

Chataigner Sylvain IFSTTAR

Bouteille Sebastien CETU

Roth Jeremy CEREMA 

Pineau François ANDRA

Meyer Caroline CEREMA

Tessier Christian IFSTTAR

Junes Angel CSTB

Deme Baila Société du Grand Paris

Nedjar Boumediene IFSTTAR

Zghondi Jad ANDRA

Entreprises du Bâtiment et des Travaux Publics

Simon Alain Eiffage

Degeorge Reynald Soletanche Bachy

Romagon Mathieu Soletanche Bachy

Champlon Jordan TES TECHNIFOR

Hofmann Pierre DEXTRA

Seynave Xavier Pultrall

Spitz Christoph H-Bau

Goubin Tristant SIKA

Arduini Marco CoForce

Balconi Gabriele Sireg

Seynave Xavier Pultrall

Saade Julien Pultron Composites

Crofts Nick Mateenbar

Wirth Remi Schoeck

Gerard Pierre Arkema

Thalmann Cédric Basalt Fibertec

Patrascu Bogdan Pultron Composites

Willems Steve Epsilon Composites

Alexander Zoller Arkema

Casadei Paolo sireg

Entreprises productrices d'armatures

Gaufillet Faustin Schoeck

Mathelet Benoit Schoeck

Weber andre Schoeck

Drouin Bernard Pultrall

Mandelli Claudio Sireg

Valkai Dorian Epsilon Composites

Millet Leonard DEXTRA

Barragan Bryan OWENS CORNING

Bureaux d'étude, de contrôle

Jandin Philippe CEREMA

Pruvost Anthony CEREMA

Caniac Eric AFCAB

Lanza Matthias NGE Fondations

Martigny Benoit NGE Fondations

Babahouari Zineb SEFI-INTRAFOR

Tchombou Guy APAVE

Heisel Pascal MAREAL

50 members with at least 
30 participants at each

meeting
2018-2021

"The working group focuses on the use of internal "composite" reinforcements (long fibers and organic matrix) for the 
reinforcement of reinforced concrete in the case of new structures. These structures can be of various nature 
(structures, building, foundations, tunnels, ...). Its objective is to propose recommendations adapted to the national 
situation, in accordance with international work on the subject. 
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GUIDELINE OUTLINEChapitre 1 :

Caractérisation des 
Armatures compositesChapitre 2 :

Durabilité et 
Comportement en 
Température des 

Armatures composites

Chapitre 3 :

Conception de 
structures en béton 

armé avec des 
Armatures composites

Chapitre 4 :

Exemples de 
Dimensionnement

Chapitre 5 :

Contrôles Qualité et 
procédures de mise en 

œuvre ANNEXE 1 :

Etudes de cas
ANNEXE 2 :

Exemple d’obtention des 
caractéristiques mécaniques 

à long terme

ANNEXE 3 :
Détails des hypothèses de 

calcul à l’ELU

ANNEXE 4 :
Application au 

dimensionnement d’un 
hourdis de pont mixte
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CHAPTER 1 : MATERIAL PROPERTIES
Chapitre 1 :

Caractérisation des 
Armatures composites • Intoduction to GFRP

• Geometrical, physical and mechanical properties1

Kind of fibers, surface properties

- Geometrical properties;
- Glass temperature Tg ;
- coefficient of thermal expansion ;
- Degree of crosslinking ;
- Density.

Diamètre 
nominal ∅𝑃𝑅𝐹 , 

en mm 

Section 
nominale, APRF 

en mm² 

Section minimale 
mesurée, en mm² 

Section maximale 
mesurée, en mm² 

5 19,6 18 25 

6 28,3 26 35 

7 38,5 36 45 

8 50,3 47 57 

9 63,6 59 71 

10 78,5 73 102 

12 113 106 124 

13 132 124 144 

14 154 144 165 

15 176 165 188 

16 201 188 246 

19 283 266 295 

20 314 295 370 

25 491 461 565 

29 660 620 750 

32 804 755 909 

36 1018 956 1021 

38 1134 1065 1131 

40 1257 1181 1407 
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Chapitre 2 :

Durabilité et 
Comportement en 
Température des 

Armatures composites

• Fatigue and creep strength

• Alkali sensitivity ;

• Serviciability Temperature ;

• Fire behaviour

• Review of 25 years of background

Evolution en fonction de la température des résistances et
modules élastiques des PRFC, PRFA et PRFV ainsi que
l’adhérenceentre PRFV et béton (Bisby, 2003)

Exemple d’abaque permettant de déterminer l’épaisseur
d’enrobage nécessaire à partir de la méthode de la
température critique

CHAPTER 2 : DURABILITY
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Chapitre 3 :

Conception de 
structures en béton 

armé avec des 
Armatures composites

• Covering ;
• Design material properties;

Safety factors

• Calculus of beams under flexural and normal loading;
• Calculation for ULS
• Calculation for SLS ;
• Minimal ratio ;
• Detailing

• Calculus for shear ;
• Minimal ratio ;
• Detailing

• Calculus for T beams ;
• Calculus for punching ;
• Calculus of columns under compression and flexural loading ;
• Detailing; 
• Fatigue calculation

Based on      
NF EN 1992-1

CHAPTER 3 : DESIGN PROVISIONS
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Chapitre 4 :

Exemples de 
Dimensionnement

Based on     
NF EN 1992-1

• Beams ; 
• Sustaining RC wall ;
• columns

CHAPTER 4 : DESIGN EXEMPLES
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Chapitre 5 :

Contrôles Qualité et 
procédures de mise en 

œuvre

• List of initial evaluation tests on reinforcements;
• List of internal factory production controls;
• On-site implementation procedures;
• On-site storage procedures;
• Rules of transport;
• Rules for setting up reinforcements ...

CHAPTER 5 : QUALITY CONTROL
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PRÉSENTATION DES CHAPITRES

ANNEXE 1  :

Etudes de cas

• Dextra ; 
• Mateenbar ;
• Owens Corning ;
• Pultrall ;
• Schöck ;
• Sireg

CHAPTER 6 : CASE STUDY
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CONCLUSION

Open working group (approx. 50 participants)

10  meetings for 3 years. (+ group meetings)

GFRP bars world wide used

Need to move forward on the French standard (strong industrial demand and 
some project owners) to allow a wider diffusion of composite reinforcements,

Final proofreading phase in progress.

=> Objective: finalization of the draft at the end of 2021!
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Thank you for your attention

sylvain.chataigner@ifsttar.fr

laurent.michel@univ-lyon1.fr

mailto:sylvain.chataigner@ifsttar.fr
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August 3-4, 2021 - Virtual 

Allan Manalo, University of Southern Queensland, Australia

Standards & Specifications on the Use 
of FRP Rebar: Perspective in Australia
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Current Australian market
• Between 2012 and 2017, there 

are more than 1.5 million 
meters of GFRP bars installed in 
actual construction projects. 

• Mostly used as reinforcement 
in concrete structures in 
harsh environmental 
conditions with 20% of market 
are for electrical and magnetic 
non-conductive applications.

• Market value for GFRP bars is 
around AU$8.0 million in 2021 
and increases by 13% per 
year.

https://www.buildaustralia.com.au/products/m
ateenbar-concrete-reinforcement/

https://www.bandbfrp.com/

https://www.tuf-bar.com/

https://basaltfrp.com.au/basalt-products-
reinforcement-bar-mesh-fabric/fibreglass-rebar/

http://galencomposite.com/products/composite
-reinforcement-rockbar/
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Current Australian market
• 3 grades of FRP bars

Grade40: 40 GPa < E < 50 GPa
Grade50: 50 GPa < E < 60 GPa
Grade60: E > 60 GPa

• Tensile strength: 500-2000 MPa

• Tensile strain: 1.1 to 2.7%
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BD-108 Fibre-Reinforced Polymer (FRP) Bars

AS 5204: Material Standards for Fibre-
Reinforced Polymer (FRP) Composite Bars as 
Internal Reinforcement for Concrete Structures
(proposal under stakeholders and public consultation)

Design codes and specifications
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GFRP-reinforced precast concrete in boating and marine infrastructure

Precast concrete marine piles
https://lockesolutions.com/wp-content/uploads/2017/08/4.jpg

Precast concrete pontoons
Wharves and jetties

https://www.xypex.com.au/Flinders-Ports-Berth-8-Outer-Harbour-Grain-Wharf~572

Rehabilitation of marine infrastructureTesting of GFRP-reinforced precast 
planks under torsion

Advanced Queensland Industry Research Fellowship

https://lockesolutions.com/wp-content/uploads/2017/08/4.jpg
https://www.xypex.com.au/Flinders-Ports-Berth-8-Outer-Harbour-Grain-Wharf~572
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Summary
• GFRP bar is now an accepted alternative 
reinforcement in concrete structures exposed to 
aggressive environment and in electrical and 
magnetic non-conductive applications. 

• The properties of GFRP bars available in Australia 
are in alignment with the property limits suggested 
by CSA S807 and ASTM D7957. 

• The complete acceptance of the GFRP bars for 
concrete structures can be achieved by the 
development of materials and design standards.
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