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• Corrosion of steel reinforcement in marine 
conditions

• Stainless steel- expensive

• Steel market price fluctuations

Can non-metallic rebar provide a better solution?
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Pultrusion Process for FRP Rebar
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GFRP bars are the most widely 
used- less expensive than the 
others, already matured 
technology

doi:10.3846/2029882X.2014.889274 
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Key advantages of the GFRP Rebars

1. Excellent corrosion resistance
2. Thermal expansion coefficient close to that of concrete
3. Significantly lighter weight than steel (high strength to weight ratio)
4. Excellent fatigue performance
5. Electrically non-conductive
6. High impact resistance
7. Transparent to magnetic fields
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Ruiz Emparanza, Alvaro & Kampmann, 
Raphael & De Caso y Basalo, Francisco. 
(2017). State-of-the-Practice of Global 
Manufacturing of FRP Rebar and 
Specifications. 
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DNVGL-ST-C502
Offshore concrete structures

Annex R on Embedded FRP 
Reinforcement to EN 1992 
(Eurocode 2)

Ruiz Emparanza, Alvaro & Kampmann, 
Raphael & De Caso y Basalo, Francisco. 
(2017). State-of-the-Practice of Global 
Manufacturing of FRP Rebar and 
Specifications. 
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Annex R on Embedded FRP 
Reinforcement to EN 1992 
(Eurocode 2)
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Brittle failure

In many instances, serviceability criteria, creep rupture endurance limits may 
control the design
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Concrete Cracking

Steel reinforced 
concrete

GFRP reinforced 
concrete
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Concrete Cracking

With GFRP With Steel
A study comparing steel and GFRP re-bar options 
for road pavements- West Virginia Department of 
Transportation
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Durability

FRP bars provide significantly higher durability than steel reinforcement bars 
(deterioration rate can be 100 times slower than steel bars).

Resin degradation Fibre degradation
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Durability- use with Sea Water and Sea Sand Concrete

Presence of sea water improves the durability 
in comparison to tap water
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Costs

Rebar- Straight bar
Cost CAD/1m of 10 mm Cost CAD/1m of 15 mm 

Black steel 0.706 2.017

Epoxy 0.982 2.8

Galvanized steel 1.256 or 1.69 3.58 or 4.85

GFRP 1.413 2.5 to 4

Stainless steel 2.75 7.85

Provided by CMTE Inc.



Summary

• GFRP rebars provide a much durable reinforcement solution than steel 
reinforcement

• GFRP rebar technology is well established around the world

• Many design standards for design of reinforced concrete structures also 
include GFRP rebar solutions

• Choice of resin significantly affects the long-term durability- epoxy and 
vinyl resins are more favoured than polyester resins

• Potential to use GFRP rebar with seawater and sea sand concrete could 
be an added advantage

• Manufacture and certify within Scotland- an excellent opportunity for 
offshore wind projects
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Thank You!!!

dilum.fernando@ed.ac.uk
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