


Introduction
Fiber-reinforced concrete (FRC) is a composite material made of hydraulic 
cements, water, fine and coarse aggregate, and a dispersion of discontinuous 
fibers. In general, fiber length varies from 0.25 to 2.5 in. (6 to 64 mm)

FRC may also contain supplementary cementitious materials

and admixtures commonly used with conventional concrete.



Two general sizes of synthetic fibers have emerged:

Microsynthetic fibers are defined

as fibers with diameters or

equivalent diameters less than

0.012 in. (0.3 mm)

Macrosynthetic fibers have

diameters or equivalent diameters

greater than 0.012 in.

(0.3 mm).

Polypropylene fibers can be either microsynthetic or 

macrosynthetic, 

and have a specific gravity of 0.91

▪ microsynthetic

▪ macrosynthetic fibers



The addition of fibers affects the plastic and hardened properties of mortar and concrete

Depending on the fiber material, length and diameter, deformation geometry, and the addition rate, many properties are

improved, notably

plastic shrinkage cracking, impact resistance, and toughness or ductility.

Flexural strength, fatigue and shear strength, and the ability to resist cracking and

spalling can also be enhanced by providing the composite material with some

postcracking (residual) strength in either the plastic or hardened state.
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In applications where the presence of continuous conventional reinforcement is not essential to resist tensile stresses, for

example, pavements, overlays, some precast products, and shotcrete linings the improvement in flexural toughness

associated with the fibers can be used to reduce section thickness, improve performance, or both.



The following are some examples of structural and nonstructural uses of FRC:

• Airport and highway paving and

overlays Both fulldepth pavements and

overlays on concrete and asphalt bases

• Bridge decks—For repairs, overlay resurfacing and “steel free” bridge

decks where loads are resisted through an internal compressive arch in the

slab and external tension tie



• Shotcrete linings—Underground support in mines and tunnels, slope

stabilization and ground coverings, and structural repairs

• Precast products—Segmental tunnel liners, vaults, safes, dolosse, equipment

vaults, utility boxes, and septic tanks

• Explosive spalling and seismic-resistant structures— Seismic upgrade

applications and resistance to explosive spalling from fire



Specifying FRC
FRC is often specified by strength, either compressive or flexural, and fiber type (material) and content (dosage or 

percent by volume).

The flexural strength (modulus of rupture) is normally specified for slabs-on-ground, paving, and shotcrete applications, 

whereas compressive strength is specified for structural applications. A flexural strength of 500 to 800 psi (3.4 to 5.5 MPa)

and a compressive strength of 4000 to 6000 psi (27.5 to 41.4 MPa) at 28 days are typical values. 

In general, the addition of fibers does not 

significantly decrease or increase compressive or 

flexural strength at low to moderate dosages, but 

can increase the strain at ultimate load and the 

postcracking residual strength and toughness.



Hybrids
Combinations of fiber sizes, fiber materials, or both have been increasingly introduced to the market.

These combinations are known as hybrid fibers.

Some of these hybrids are commercially available with a low (~0.1% by volume) dosage

of polypropylene fiber that is combined with a higher (~0.25% by volume) dosage of

steel fiber. These hybrids include the combination of microsynthetic fibers with steel

macrofibers, or microsynthetic fibers with macrosynthetic fibers



aspect ratio
The ratio of length to diameter of a fiber in which the diameter may be an equivalent diameter.



Slump

Factors that influence the measured slump include the fiber type, length, aspect ratio, amount, cement content, fine 

aggregate content, aggregate shape, and grading.



Proportioning methods In many cases, no changes are necessary to conventional concrete mixture proportions when 

adding fibers at low to moderate dosages. 

Adding fibers at less than approximately 0.25% by volume will typically not require adjustment to conventional mixtures as 

far as cementitious content and fine and coarse aggregate ratios are concerned. Depending on the fiber type and amount, it 

may be required to adjust the water content, or preferably to add or increase water-reducing admixture quantities to maintain 

workability, slump, and w/c.



BATCHING @ MIXING

✓ Appropriate equipment and a suitable technique should be provided for dispersing fibers in the mixer

✓ The batching procedure is critical to obtaining a good blend of fibers with the concrete.

fibers should ideally be added at the batching plant although in

some instances this may not be possible and addition at site will

be the only option, the concrete should be mixed for a minimum of

70 revolutions at full speed to ensure uniform fiber dispersion.

In the case of site mixing, a minimum of 70 drum revolutions at

full speed should take place

Reducing the batch size, increasing mixing time, or 

both, may be necessary when a uniform dispersion 

is not achieved.



Many manufacturers of synthetic fibers and fiber blends have developed special packaging that allows for adding the 

complete bag of fibers into the mixer, where the moisture and mixing action disintegrates the package. These package 

systems are designed to provide uniformly dispersed fibers throughout the mixture

Any FRC that is not properly batched and that develops dry fiber balls or a

significant number of wet fiber balls (which includes fibers and matrix)

should be discarded and removed from the site.




