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$Billions could be saved by using GFRP

Association for Materials Protection and Performance (AMPP)
https://amppcanada.ca/2021/11/06/impact-study-canada/

The cost of corrosion study (IMPACT Study) Reveals $52 billion USD 

Annual cost only in Canada! 

USA > $0.6T
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Example of Steel Corrosion

Designed for 100 years 

Last less than 50 years

Start to corrode after 8

years 
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Why Steel Rebar Corrode

Built 1600 years ago by Roman 

Empire (6th Century)

Without Steel Rebar 

Built in 2000 in North America

With Steel Rebar 
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Evolution/History of Rebar

Black Bar

1920s
Fiberglass Rebar 

1990s

Galvanized & 

ECR

1970s
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Engineers take additional measures to mitigate corrosion of steel reinforcement in concrete: use 

of corrosion inhibiting admixtures, use of epoxy-coated or galvanized steel, use of sealers and 

membranes on the concrete surface, providing additional concrete cover, etc.

Those measures only delay the issue of corrosion and are effective to a limited extend!

Steel rebar corrodes so as StainLESS Rebar
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Solution! 

New Great Success Story Used Globally & Made In North America

GFRP Rebar
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Glass Fiber Reinforced Polymer (GFRP) Bars

Source: Benmokrane et al. (2019)

Fiber: E-CR glass fiber

Resin: Vinyl ester

Process makes a HUGE difference

Interface makes a HUGE difference 
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Why GFRP is Gaining Traction in last 10 years!

•TRUST: Proven history of Fiberglass Rebar since 1990

•SLOW: Construction Industry is slow in adaptation

•ENGINEERING & CODE: Finalized in the last 10 years

•INCREASE IN PRODUCTION: Capacity to match steel

•Service Life: +100 years of true service life

•Support: Many DOT’s, Ministries, Government 

Mid 1990

2020

Pic Ref

Kodiak West Virginia

https://www.fiberglassrebar.us/
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Building Codes in the USA

As of today, predominant 

building codes in the U.S.A. 

are the International Building 

& Residential Codes, latest 

Edition of 2021. Neither 

codes in 2021 included 

provisions for use of FRP 

reinforcing bars in reinforced 

concrete structures. 
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Building Codes in the USA

How can we overcome regulation barriers to safely use 

FRP rebars in concrete construction:

▪ Building code compliance in accordance with IBC Section 

104.11, which allows innovative materials that are not 

defined in the building code to be safely used when 

independently evaluated in a research report. 

▪ Building code change proposal to include FRP rebars in 

Chapter 19 (Concrete) of the IBC.
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Building Codes in the USA

One of the code compliance 

options is obtaining a 

research report in accordance 

with IBC Section 104.11.

Acceptance Criteria AC454, 

first issued in 2014, final 

revision 2022 was used for 

the evaluation.
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Building Codes in the USA

One of the major 

advances in FRP rebar 

industry was ACI 

developing first FRP rebar 

code book ACI Code 

440.11 in September 

2022; and revising FRP 

Spec 440.5 in 2022.
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Building Codes in the USA

Another major advances 

in FRP rebar industry was 

ACI submitting code 

change proposal for 2024 

IBC to include a reference 

to Code 440.11-22.

2024 IBC is expected to 

include 440.11-22, 

making it a code-book-by-

reference. 
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Material Specifications

ACI Code 440.11-22 refers to 

ASTM D7957-22 for material 

specifications
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Material Specifications

ASTM subcommittee D30.10 is 

working on approving a standard 

for material specifications of the 

new generation of GFRP bars

High Mod Bars ONLY : 60GPa

Higher Tensile and Shear 

properties
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S-LINE

Continuous beam design

Altair S-CONCRETE, including S-LINE
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Field experience + Code + Trust = Change 

✓Halton Region

✓Brampton Region

✓FDOT

✓ODOT 

✓MTO 

✓MTQ, MDOT, TXDOT and Others are heavily using it     
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Why Consider GFRP

✓ Ministries of Transportation and DOTs in Canada & US are using it

✓ Code approved ICC, ASTM, CSA, AASHTO & ACI 

✓ Reduce construction accidents- ‘’OSHA: 61% of Construction accidents are due to steel rebar impalement ‘’

✓ Reduce back injuries - ¼ of the weight

✓ Easier to install - Non-Conductive (Thermal & Electrical) 

✓ Reduce unnecessary cost of corrosion protection 

✓ Reduce long term maintenance 

✓ Keep the environment clean
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All The Benefits of GFRP

➢Corrosion Resistance = Risk Insurance

➢Weight - 4 X Lighter Than Steel

➢Bonding Strength

➢Ease Of Cutting - No Sharp Edge

➢Fire Rated- Over 3 Hours

➢Strength – 3 X Steel

➢Fatigue Strength

➢Economical Curing – No Need For Fresh Water

➢Conductivity – No Grounding Required

➢Thermal Non-conductive – Suitable For Use In Hot &

Cold Environments

➢GREEN – Significantly Less Energy to produce 

compare to Steel 



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Fatigue test performed as a part of the PhD program of Islam Elsayed 

Nagy at Concordia University under the supervision of Prof. Khaled Galal

MST-BAR in 2,000,000 Cycles at 24,000lbf.
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MST-BAR is Heavily Involved in Civil Projects for the Past 10 Years 
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All MST-BAR bridge

MTO is using MST-BAR on 100s of bridges, but this is the only Steel free one!

• MST-BAR cost similar to black steel rebar 

• Life expectancy +100 years 

• $18M bridge finishing under budget

• Locally made material

• Delivered faster than Steel

• Lighter Bridge with less Injury
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Easier and Safer to Use
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In marine situations, piles made of steel, concrete, and wood frequently sustain 

structural deterioration at the waterline.

Concrete Timber

Steel



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

MST Pile Repair Kit

The Kit combines GFRP rebar inside a high strength fiberglass outer jacket 

with a pigmented resin surface coat to include ultraviolet inhibitors. 

The jacket provides protection to all pile materials.
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MST Pile Repair Kit Project Case: South Corridor in Panama City. 

MST Rebar Inc. provides the necessary 

Assessment, Engineering and Training for proper installation and QC.
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Benefits

• No Rust!

• No Divers! 

• Lower cost!

• Not prone to 

freeze and thaw 
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Residentials
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Residentials
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Residentials
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Residentials
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Why GFRP?

1/4 the weight → 1/4 CO2 from transportation

Longer life → less demolition → less concrete  → less CO2

Better thermal isolation → less energy loss

No rust → no repair → no replacement 

Less maintenance → less traffic jam → less CO2

Lower energy is required to produce MST-BAR than conventional steel

Chloride is not a durability concern for GFRP RC → no need for fresh water to make concrete
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4X More load!
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Thank You!
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