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Description 
 
Substitute as an option, macro-synthetic fibers in lieu of  4” x 4” W1.4 x W1.4 welded wire 
fabric reinforcement for selected precast concrete products in accordance with the following 
requirements. 
 
Materials 
 
Item  Section 
Portland Cement Concrete  1077-5 
 
(A) Substitute macro-synthetic fibers only for steel reinforcement with an area of steel of 0.12 

in2/ft or less in the following items: 
 

(1) Precast Drainage Structure units in accordance with the requirements of 
Standard Drawing 840.45. 

 
(2) Precast Manhole 4.0' Riser Sections in accordance with the requirements of 

Standard Drawing 840.52. 
 
All other requirements, including reinforcement for these precast concrete items will remain the 
same.  
 
(B) Submittal  Submit to the Department for approval by the precast producer and fiber 

manufacturer, independently performed test results certifying the macro-synthetic fibers 
and the precast concrete products meet the requirements listed herein: 

 
(C) Macro-Synthetic Fibers 
 

(1) Manufacture from virgin polyolefins (polypropylene and polyethylene) and 
comply with ASTM C 1116.4.1.3.   

 
Fibers manufactured from materials other than polyolefins  Submit test results 
certifying resistance to long-term deterioration when in contact with the moisture 
and alkalies present in cement paste and/or the substances present in air-
entraining and chemical admixtures. 

 
(2) Fiber length - no less than 1-1/2 inch. 
 
(3) Macro-synthetic fibers - aspect ratio (length divided by the equivalent diameter of 

the fiber) between 45 and 150. 
 
(4) Macro-synthetic fibers - Minimum tensile strength of 40 ksi when tested in 

accordance with ASTM D 3822. 



 
(5) Macro-synthetic fibers - minimum modulus of elasticity of 400 ksi when tested in 

accordance with ASTM D 3822.  
 
(D) Fiber Reinforced Concrete 
 

(1) Approved structural fibers may be used as a replacement of steel reinforcement in 
allowable structures of NCDOT Standards 840.45 and 840.52.  The dosage rate, 
in pounds of fibers per cubic yard, shall be as per recommended by the fiber 
manufacturer to provide a minimum average residual strength (in accordance    
with ASTM C 1399) of concrete of no less than that of the concrete with the steel 
reinforcement that is being replaced, but no less than 5 lbs. per cubic yard.  
Submit the recommendations of the manufacturer that correlate the toughness of 
steel-reinforced concrete with that of the recommended dosage rate for the fiber-
reinforced concrete.  

 
(2) Fiber reinforced concrete - 4.5% air content, ± 1.5% tolerance. 
 
(3) Fiber reinforced concrete - develop a minimum compressive strength 4000 psi in 

28 days. 
 
(4) Workability of the concrete mix - determine in accordance with ASTM C995.  

The flow time - not be less than 7 seconds or greater than 25 seconds. 
 
(5) Assure the fibers are well dispersed and prevent fiber balling during production.  

After introduction of all other ingredients, add the plastic concrete and mix the 
plastic concrete for at least 4 minutes or for 50 revolutions at standard mixing 
speed. 

 
Measurement and Payment 
 
No separate payment will be made for substitution of macro-fiber synthetic reinforcement for the 
steel reinforcing.  The price bid for the precast units will be full compensation for furnishing and 
incorporating the macro-fiber synthetic reinforcement. 
 


