
  

  
 Innegra™ S in Concrete 
 
Structural fibers have been used to replace welded wire fabrics, steel fibers and light rebar and other secondary 

reinforcement in thin wall precast concrete and slab on grade.  When designing for these applications, Innegra™ S has 

three features for consideration when thinking of its use as a reinforcement fiber in concrete.  

1. Surface roughness:  Surface roughness and porosity give it high mechanical adhesion to concrete matrix, 

resulting in high pull out strength and high Average Residual Strength (ASTM C-1399). 

2. Fiber modulus of elasticity:  The fiber has 80% higher modulus of elasticity than most fibers used in concrete 

reinforcement, more closely matching the fiber modulus to the concrete modulus. 

3. Fiber count:  compared to other structural fibers used to reinforce concrete, the fiber count is higher (29 million 

vs. 200 thousand fibers/kg), allowing the fiber to serve the dual purpose of reinforcing the concrete (giving high 

ARS) and also reducing concrete cracking. 

Comparison to Grace Strux 90/40 

Property Grace Strux 90/40 Innegra S 

Density 0.92 g/cm3 0.84 g/cm3 

Tensile Strength 620 MPa 600 MPa 

Modulus of Elasticity 9.5 GPa 15 GPa 

Melting Point 160 C 160 C 

Fiber length 40 mm 25 mm 

Fiber diameter 450 micron 50 micron 

Fiber denier 1000 denier 12.5 denier 

Fiber count  200,000/kg 29,000,000/kg 

Fiber Surface Roughness and Porosity 

By using Innegrity’s ultra-drawing technology, the fiber is imparted with high modulus of elasticity and also a surface 

roughness and porosity that allows for a mechanical interlock between the concrete matrix and the fiber surface, 

increasing the force required to pull the fiber out and thus increasing the ARS of the fiber.  The surface roughness is 

shown below in Figure 1. 

 

Figure 1:  Scanning Electron Micrographs showing fiber surface roughness and porosity. 
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Fiber Modulus of Elasticity 

The modulus is also much higher than 

competitive fibers, as illustrated in the table 

comparing to Grace Strux 90/40.  When 

combined with the surface roughness, this 

gives higher Average Residual Strength for the 

concrete, as measured by ASTM C-1399 and 

shown at right in comparison with Grace Strux 

90/40 and 85/50 (reference Florida Approved 

Fibers for Concrete Receptacles) 

 

The combination of high elastic modulus and 

fiber count leads to improved toughness in the 

modified concrete.   The chart at lower right 

shows post crack load vs deflection and is 

indicative of high toughness after cracking.  By 

providing very low filament size and short length, 

the number of fibers that can be included is 

greatly increased, to levels not normally seen 

except in low strength shrinkage control 

monofilament fibers.  For Innegra S, this is 29 

million/kg.  When shrinkage control and 

reinforcement are both desired, Innegra S fibers 

can be used to give superior performance for 

both sets of requirements.  

Other properties of concrete with Innegra S, 

indicating good slump, low air content and high 

concrete strength 
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