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TSIRCO-PP FIBRES

Polypropylene Fibres
TSIRCO-PP Fibre range
TSIRCO-PP Fibres are provided in three types for different applications. In the following table you can find a number of suggested applications depending on the type of TSIRCO-PP Fibre:
	Application
	TSIRCO-PP Fibre Type

	
	PP23

12mm
	PP623

6mm
	PP650

6mm

	Industrial Floors
	(
	
	

	Sea Defence
	(
	
	

	Shotcrete/Gunite
	(
	
	(

	External Yards
	(
	
	

	Agricultural
	(
	
	

	Precast Concrete
	(
	
	(

	Pattern Imprinted Concrete
	(
	(
	

	Piling
	(
	
	

	Water Retaining
	(
	
	

	Extruded Concrete
	(
	
	

	Bridges
	(
	
	

	Roads
	(
	
	

	Render
	
	(
	(

	Screeds
	
	(
	(

	Plaster
	
	(
	(

	Concrete Repair
	
	(
	(

	Mortar
	
	
	(


TSIRCO-PP23 (Monofilament Polypropylene Fibres)
Product
TSIRCO-PP23 is a quality assured micro-element synthetic polypropylene fibre developed and manufactured solely for cementitious material enhancement in the Construction Industry. TSIRCO-PP23 fibres are used in most concrete mixes of nominal maximum aggregate sizes of 10mm and 20mm, in order to reduce the occurrence of plastic shrinkage cracking and crazing, and enhance the hardened surface properties of concrete.
Composition

Monofilament Polypropylene fibres.
Purpose

Used in most concrete mixes and mortars to increase flexural and compressive strength, providing also shrinkage and other resistant properties.
Usage

The fibres are added to conventional concrete mixes at the rate of 0,60-0,90kg/m3.
Pack

TSIRCO-PP23 Fibres are packed in measured quantities of 0,6kg and 0,9Kg in plastic bags. The bagged fibres are delivered in cardboard boxes.
Special packing to suit concrete ready-mix trucks can be made available.
Advantages
1. Plastic State Properties:
1.1
Reduced Plastic Shrinkage
1.2 
Reduced Plastic Settlement.
2. Hardened State Properties:
2.1
Improved Freeze/Thaw Resistance

2.2
Improved Impact Resistance

2.3
Improved Abrasion Resistance
2.4
Improved Fire Damage Properties

2.5
Improved Water and Chemical Penetration Resistance.
3. Cost Effective.
4. Improved Durability.
5. Improved Surface Finish.
6. No Rusting.
Introduction
TSIRCO-PP23 monofilament fibres have a greater flexibility because of their finesse and therefore do not stand on the top surface of concrete giving a “hairy surface”; TSIRCO-PP23 fibres provide a fibre free finish.
TSIRCO-PP23 fibres introduce 273 million fibres per cubic metre of concrete. Each element is coated with a compound to aid uniform dispersion and improve the bond between fibre and concrete.
a) Plastic Stage Properties

TSIRCO-PP23 will significantly reduce the risk of plastic shrinkage and settlement. It provides plastic cracking resistance in three stages:
· Stage 1: Improves the early tensile strain capacity of the concrete at the critical period, 2-6 hours after placing. It therefore reduces crack frequency and size, enabling the concrete to retain more strength. In this respect TSIRCO-PP23 fibres, because of their high surface area, are more effective than steel mesh. 
· Stage 2: At a later stage, when the concrete has matured and begins to shrink, TSIRCO-PP23 bridges the cracks and therefore reduces the risk of failure. TSIRCO-PP23 monofilament fibres are crimped along their length to further improve the pull-out strength.
· Stage 3: TSIRCO-PP23 reduces the bleeding of concrete by means of more efficient hydration control thus reducing the development of stresses. Plastic settlement cracks are subsequently reduced due to the greater control over bleeding of water to the surface.
b) Hardened Stage Properties

Freeze/Thaw Resistance

TSIRCO-PP23 improves the frost resistance characteristics of concrete and can be considered to have the equivalent durability of air entrained concrete. The mechanisms involved for providing frost resistance are:
· Mechanism 1: TSIRCO-PP23 fibres entrain only a very small amount of air into the concrete, reducing the effects of early frost damage. Air bubbles allow any free water, which may be susceptible to freezing, to expand and lead to the freeze/thaw cycle.
· Mechanism 2: By improving concrete’s resistance to plastic cracking, TSIRCO-PP23 fibres reduce the number of water channels into the concrete, and therefore give greater resistance to frost penetration.
· Mechanism 3: TSIRCO-PP23 controls the bleeding water in concrete, giving more efficient hydration of cement and hence increases the early compressive strength. This mechanism prevents cement fines and sand rising to the surface, since if these fine particles allowed to rise to the surface produce a soft, very friable finish which is very susceptible to frost attack.
· Mechanism 4: The 273 million fibres per cubic meter will reinforce the concrete throughout its depth, including the surface and edges, and bind the cement matrix together to resist frost attack.
Impact Resistance

TSIRCO-PP23 entrained concrete has significantly improved impact and shatter resistance compared to plain concrete. In most of the cases plain concrete is considered to be brittle; however the inclusion of TSIRCO-PP23 improves its ductility. The improved impact and shatter resistance can be accredited to the high amount of energy absorbed in debonding, stretching, and pulling out of the fibres after the cement matrix has cracked. Its impact resistance properties suggest that TSIRCO-PP23 should be considered for applications where seismic activity could be a problem.
Abrasion Resistance

The abrasion resistance of TSIRCO-PP23 entrained concrete is improved by approximately 10% at 6 hours and can be as high as 30%. This will vary according to cement content and aggregate quality. The ability of TSIRCO-PP23 to control the bleeding water movement in a concrete mix reduces the possibility of segregation of the fine cement and sand particles. This will give more efficient hydration of cement, which combined with the improved bonding of the cement matrix, achieves a tougher more durable concrete surface.
Improved Fire Resistance

TSIRCO-PP23 improves the fire resistance characteristics of concrete. Compared to plain concrete, TSIRCO-PP23 entrained concrete has higher resistance to bending after being subjected to 600( C for 1 hour. 
Improved Water and Chemical Penetration Resistance

TSIRCO-PP23 reduces the permeability and water absorption characteristics of concrete. TSIRCO-PP23 is resistant to alkalis and most chemicals used in industrial processes.
Where to use
TSIRCO-PP23 Fibres may be used as an alternative to steel wire mesh for crack control purposes but are not a substitute for conventional structural steel reinforcement or normal good curing procedures for concrete.
How to use
a) Mixing
1. The fibres are added to conventional 10mm to 20mm aggregate concrete mixes at the rate of 0,60-0,90kg/m3. The fibres may be added at either a conventional batching/mixing plant, or by hand to the ready-mix truck on site.
2. When dry mixing, the fines should be added first followed by the fibres and the coarse aggregates.
3. When wet mixing, the consistency of the matrix should be neither too stiff nor too fluid, to ensure that the fibres are immediately dispersed and intermixed. This may be achieved by pre-mixing with half of the mixing water (including any plasticizer), introducing the fibres and mixing, and adding the remaining water.

4. When adding fibres to concrete ready-mix trucks on site, the content of each bag of fibres is added via the hopper. The concrete should be mixed for a minimum of five minutes at approximately 12 revolutions per minute, to ensure a uniform mix dispersion.
b) Placing
1. Concrete mixes containing fibres can be transported by normal conveying methods and lessen the danger of segregation. When assisted by very light vibration, fibre dosed concrete mixes flow easily out of the hopper outlet.
2. No special precautions are necessary when pouring into moulds or shutters.

3. Fibre dosed concrete mixes will flow around reinforcement, into restricted areas and against mould faces in the same manner as conventional concrete of similar mix proportions.

4. Fibre dosed concrete mixes may be hand tamped or vibrated by conventional means to provide the necessary compaction.

c) Curing

1. It is essential that all normal good curing procedures for conventional concrete are strictly followed.

2. The fibres are made from polypropylene and should not be used when steam curing is to be carried out at temperatures in excess of 140(C.

d) Finishing

Placed concrete mixes containing the fibres may be floated and trowelled using all normal hand or power tools, to provide smooth, fibre-free surface appearance.

Typical Data 

Physical State: Crimped Monofilament Polypropylene Fibres
Length: 12mm
Diameter: 18μm
TSIRCO-PP23 Fibres conform to BS 5139: 1991.
Storage

The fibres must be stored on a clean surface, in dry conditions under cover and away from the possibility of damage.
How to specify
TSIRCO-PP23 fibres may be added to all normal concrete mixes strictly in accordance with the manufacturer’s instructions.
TSIRCO-PP623 and TSIRCO-PP650
for Screeds and Renders
The main properties and advantages of the TSIRCO-PP623 and TSIRCO-PP650 fibres are similar to the TSIRCO-PP23 described above. The main difference compared with TSIRCO-PP23 being the length of the fibre.
TSIRCO-PP623 and TSIRCO-PP650 polypropylene fibres are specifically designed to improve bond to backing materials, resist curling, resist early age cracking, improve impact and abrasion resistance, reduce permeability and improve frost resistance.
TSIRCO-PP623 and TSIRCO-PP650 replace wire mesh in screeds economically. 
Use
· TSIRCO-PP623 for wet batched cementitious blends.
· TSIRCO-PP650 for dry/semi dry batched cementitious blends.
Dosage
1g per 2kg of mix.

Fibre’s length
6mm.
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