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FRP Rebar - Shoreline & Coastal Applications - Outline

* Buildings on low lying Pacific Islands

* Canal Construction — Middle East

* Primary Reasons for Use of GFRP Rebar
* Additional Benefits Users Found

* Important Considerations

* Codes & Guides

* Industry Standards

* Testing
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Shoreline Construction




Shoreline Construction
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Corrosion

* The Most Common
Reason to use GFRP
rebar

* To avoid this dreaded
chemical equation:

4Fe + 30, > 2Fe,0,
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Aggregate Availability




GFRP Rebar
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GFRP Rebar Durability

ACl 440.3R — Accelerated Durability Test

96% Tensile Strength Retained after equivalent of 100
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Schools on the Marshall Islands
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The Future, Marshall Islands
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Dibba, MSE Panels
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Dibba Canal
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Reinforcement Options
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Precast Mould
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Freight Costs
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Panel Thickness
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Rebar Bends

* Made to Order

 Different Supply
Chain to Steel

 Plan Ahead

- ACMA Composites Technology Day




Shapes - Disadvantages
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The maximum possibie dimensions depand on the shape of the Bend.
Example: For a square, the maximum A & B Dimensions are 1660mm
For a rectanguiar shape, you may be able to get the A dmersion tlose 1o 2400mem if
the B dimensions is minimum
T calculate whether a square A8 « 10002 000mm can by manufactured:

D = Sqrt[AA2 + 842} < 2,400mm

D = Sqrt{ 100042 + 2000*2) = 2 236mm < 2,400mm = 0K
The minimam dmerdions dépend an the bar diameter, which is what sets the bend
radiug, and congequently the diameter af the comer former. The minimum B
dimension would be when the cormer formers touch sach other
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* Flexibility

* Lighter than Steel

* Giant Slinky’s
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Shapes - Flexibility




Codes & Guides

AASHTO LRFD Bridge
Design Guide Specifications
for GFRP-Reinforced Concrete

2=EDITION

Guide for the Design and
Construction of Structural
Concrete Reinforced with
Fiber-Reinforced Polymer
(FRP) Bars

5806-12
(reaffirmed 2017)

Z CSA

STANDARDS

Design and construction of building
structures with fibre-reinforced
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Application of Fitses Relnforced
Polymer Composibes to the
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Industry Standards
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Designation: DTO57/D796TM - 17

Standard Specification for

Solid Round Glass Fiber Reinlorced Polymer Bars for

Concrete Relnlorcement’
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CSA 5807:19

Mational Standard of Canada

Specification for fibre-reinforced

polymers
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Testing

Testing GFRP is a
specialist activity

Many test labs don’t have
appropriate experience

Get Recommendations of
suitable labs




Tensile Test Method

* ASTM D7205/7205M - Standard
Test Method for Tensile
Properties of Fiber Reinforced
Polymer Matrix Composite Bars

Typical Sample
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Tensile Test Specimens

8.2.1 Overall Specimen Length and Gage Length—The total length of the specimen shall be the free length plus

two times the a free length between the anchors, L, shall be not less than 380 mm [15 in.]
nor less than 40 times the effective bar diaeter.

‘f O S
e

FAF bar Diameter of the FRP Clutside diametar of the himimal length of the
type bar, d steel tube slesl tube, L,
GFRP 6.4 mm [0.25 in.] 35 mm [1.38 in] 300 mm [12 in.]
=FRF B.5 mm [0.38 in.] 36 mm [1.38 in] 300 mm [12 in.]
=FAP 13 mem [0.8D in. 42 mm [1.83 in 580 mm [15 in.
GFRP 16 mem [0UE3 in. 42 mm [1.83 in 80 mm [15 in.
GFRP 18 mem [0.75 in. 4B mm [1.88 in. _w 480 mim [18 in.
=FRP 22 mim |05 . 45 mim [1.88 n_ a00 mem |18 mn.]
=FRP 25 mm [1.00 in.] 4B mim [188 in ] 480 rmam [18 in.]
GFRP 29 mm [1.13 in. 4B mm [1.88 in. 480 mm [18 in.
GFRF 32 mm [1.25 in. 95 BO0 mim [32 in.

Specimen Length of 19 /4") sample




Conclusion

* GFRP is a Genuine Alternative to Steel as a
reinforcement for environments where steel is not
suitable

v’ Cost Effective
v Proven History

v' Codes & Guides

v' Ideal for Challenging Environments
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Don’t Forget — GFRP Rebar is Not the same as Steel

» Engage with Manufacturer Early

» Learn about Lead Times
» Learn about the Shape Limitations

» Ensure accurate BOQ’s

» Find a lab with Experience

P Get recommendations

» Consider Universities
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Thank You

Pete Renshaw
Pultron Composites, New Zealand
ete@pultron.com

+64-6-867-8582
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