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Introduction

• Basalt is an extrusive igneous 
(volcanic) rock formed from the 
rapid cooling of low-viscosity lava

• Basalt is rich in magnesium and iron 
and low in silica content

• More than 90% of all volcanic 
rock on Earth is basalt and up to 
20% of the earth’s crust
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Basalt fiber manufacturing process
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Basalt fiber is manufactured using a 
sustainable single ingredient – basalt 
rock – while generating less than half 
of emissions of a comparable glass 
fiber facility

The fiber is melted at approximately 
1,500° C and extruded into fine 
filaments
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Basalt fiber products
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Basalt fiber: Markets
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Concrete construction: BFRP rebar

• Failure mechanism for structures exposed to 
aggressive environments is often corrosion of 
the steel reinforcement

• Chlorides from de-icing salts or seawater 
penetrate concrete and reach steel
• Via cracks 
• Via concrete porosity

• Corrosion is accelerated by carbonation of 
concrete that lowers the pH
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Concrete construction: BFRP rebar
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Basalt BFRP
Glass GFRP

Carbon CFRP
Aramid AFRP

Vinyl Ester
Epoxy

Polyester

FIBER RESIN+



BFRP rebar: Key benefits

Unveiling the Advances in Basalt Technology: From Basalt Fibers to BFRP Reinforcement
Alvaro Ruiz Emparanza, Ph.D. – alvaro.ruiz@miami.edu

• Extended Service Life
• Ease of Installation
• Labor Savings
• Reduction of Concrete Cover 
• Lighter Structures 
• Material Savings
• Safety for Workers

• Corrosion Resistant
• High strength-to-weight ratio
• ¼ the weight of steel
• Transparent to magnetic fields 

and radar frequencies 
• Electrically and thermally non-

conductive



BFRP rebar: Pultrusion
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BFRP rebar: Mechanical properties

• Higher tensile strength, but lower 
stiffness than steel 
• Provides less confinement and suffers 

more deformation than steel 
reinforcement

• Anisotropic behavior
• High resistance only in the direction 

of the fibers. 
• Low shear strength 

• Elastic to failure: no ductility
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BFRP rebar: Environmental benefits

• Basalt fiber can be recycled
• The level of emissions of the production of basalt fiber is:

• 65% lower than traditional steel
• <50% of the allowed for fiberglass manufacturing facilities

• It is an environmentally-friendly alternative to steel, performing 
significantly better across all 18  environmental indicators

• Basalt rock is inert
• No leaching of chemicals to local ground waters or soils
• Will not contaminate drinking water for humans or animals
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Material specifications

• ASTM D8448 - Standard Specification for Basalt Fiber Strands
• ASTM D8505 – Standard Specification for Basalt and Glass Fiber 

Reinforced Polymer (FRP) Bars for Concrete Reinforcement
• ASTM D7957 – Test method for solid round GFRP Bars
• ICC-ES 454 – Fiber-reinforced Polymer (FRP) Bars for Internal 

Reinforcement of Concrete Members
• ICC-ES 521 – Fiber–reinforced Polymer (FRP) Bars and Meshes for 

Internal Reinforcement of Non-structural Concrete Members
• CAN/CSA S807 – Specification for fibre-reinforced polymers
• FDOT 932-3 – Fiber Reinforced Polymer (FRP) Reinforcing Bars
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Design specifications
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ACI 440.11-22 Design Code for FRP rebars
ACI 440.5-08 Construction with FRP rebars

CAN/CSA-S806 Design with FRP rebars

AASHTO Bridge design with FRP rebars
FDOT Design guidelines

CAN/CSA S6 Bridge design with FRP rebars

For all kind of structures: For transportation structures:



Project examples: Tilt walls
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• 63,000 SF facility
• 75 Panels
• Total weight of 

reinforcement
• BFRP: ~ 25 tons
• Steel: +75 tons

• Assembly time 
reduced by +50% for 
first time user



Project examples: Winery
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Project examples: Topping slabs

• Topping slabs of a 22 floor Marriot AC Hotel and office 
building fully reinforced with BFRP reinforcement
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Project examples: Architectural concrete
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