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Abstract— In this paper, Use of steel fibres in road 

construction is done to enhance the strength and reduce 

maintenance in the most effective way. In this project 

research shows the effectiveness of steel fibres by improving 

the strength and by improvement in fatigue life of the 

pavement together with developing improved resistance to 

crack and thus being considered as cost effective technology 

and design of road construction.   
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I. INTRODUCTION 

Steel fibres have been used in concrete since the early 1900s. 

The early fibres were round and smooth and the wire was cut 

or chopped to the require lengths. Fibres are short, 

discontinous and randomly distributed throughout the 

concrete member to produce a composite construction 

material known as fibre reinforced concrete (FRC). Fibres are 

dispersed and distributed randomly in concrete during mixing 

and thus improve concrete properties in all directions .The 

plain concrete structure cracks into two pieces when the 

structure is subjected to peak tensile load and cannot 

withstand further load or deformation. The fibre reinforced 

concrete structure cracks at same peak tensile load but does 

not separate and maintain a load to very large deformations. 

FRC satisfies two of the much demanded requirements of 

pavement materials in India, economy and reduced pollution. 

It also has several other advantages like longer life, low 

maintenance cost, fuel efficiency, good riding quality, 

increased load carrying capacity. 

A. Structural Strength Enhancement of Rigid Pavement: 

An attempt has been made to analyse the mechanical 

characteristics of the waste steel scrap material which is 

available from the lathe is used as steel fibre for pavement 

construction to optimise the fiber content. The application of 

steel fibre reinforced concrete as composite matrix is 

potentially advantageous from the point of view of its 

capacity to bear much higher stresses. Under similar loading 

conditions pavement thickness can considerably be reduced 

in SFRC, hence reduction in material and cost. 

The main objectives of that study were: 

 To investigate the use of steel scraps as Steel Fiber 

Reinforcement in FRC 

 To study the mechanical characteristics of SSFRC 

 To optimise the fiber proportions 

 To check the toughness resistance of SSFRC 

 To check the abrasive resistance of SSFRC 

 To find out the cost effective cross section of the 

pavement 

B. Fiber Reinforced Concrete in Pavements: 

FRC is a concrete containing fibrous material which increases 

its structural integrity. It contains short discrete fibres that are 

uniformly distributed and randomly oriented. Fibres include 

steel fibres, glass fibres, synthetic fibres and natural fibres 

each of them lend varying properties to the concrete. In 

addition the character of fibre reinforced concrete changes 

with varying concrete, fiber materials, geometries, 

distribution, orientation and densities 

Fibres are usually used in concrete to control 

cracking due to plastic shrinkage and to drying shrinkage. 

They also reduce the permeability of concrete and thus 

bleeding of water. Some types of fibre produce greater impact 

abrassion and shatter resistance in concrete. Generally fibres 

do not increase the flexural strength of concrete and so cannot 

replace moment resisting and structural steel reinforcement.  

C. Steel Fibre Reinforcement use in Cement Treated Base 

In highway construction cement treated base is an 

economically suitable material and various highway 

authorities have been deterred from using it because of the 

problem of reflective crackin, from thermally induced 

transverse cracks. With the success of controlled cracking as 

a technique for assuring realatively good interlock across 

cracks in cement treated layers has been beginning to use it 

again. Steel fibres are having properties which can enhance 

the attractiveness of cement treated base. Laboratory test 

results on beam speciman and pilot scale pavement tests have 

presented a modest increase in fatigue resistance and fibres 

also increase the effectiveness of interlock at cracks and thus 

reduces the realtive vertical movement and protecting the 

asphalt surfacing from reflective cracking. The conclusion 

that came out from these studies is that fiber reinforcement in 

a cement bound road base has a potential to improve 

performance.  Resistance to damage due to concentrated and 

impact loading, improved resistance to reflecting cracking of 

the asphalt are the major advantages of using steel fibres. 

D. Properties of Steel Fiber Reinforced Roller-Compacted 

Concrete for Pavements 

Roller compacted concrete paving represent a new 

opportunity for using concrete at a competitive cost that 

inherently contains its own reinforcement. It has been 

demonstrated that construction of steel fibre reinforced RCC 

is feasible because steel fibres can be included and randomly 

distributed in the concrete mix by continuous mixing. 

FRRCC can be laid by a heavy duty paver without losing 

compaction efficiency. 

The merging of these two technologies provides 

mutual benefits.  A pavement thickness reduction due to the 

use of fibrous reinforcement is particularly advantageous in 

multi lift RCC construction. Not only can the number of lifts 

can be reduced, but when pavement thickness requires more 

than one lift, the use of fibres can be confined to the lift 

subjected to stress. Plain RCC is currently laid without 

contraction joints or with saw cut joints having no load 

transfer device. FRRCC pavements without joints would 

exhibit different cracking behaviour from plain RCC and 

therefore wider cracks would not be desirable. The fibre 

micro dowel action at the saw cut joints can enhance the 
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aggregate interlock load transfer between adjacent slabs. 

Fibres bridging the crack will experience corrosion therefore 

the use of larger diameter fibers is appropriate. Mix 

constituents and proportion of RCC correct the major defect 

encountered in conventional SFRC pavement. Low cement 

factor, use of fly ash, and very low mixing of water 

substantially reduce autogenous shrinkage, heat of hydration, 

and to a lower extent dry shrinkage. 

II. METHODOLOGY 

 Mix design of concrete as per IRC 44:2008 

 Mix design of SFRC as per IRC SP : 46 – 1997 

 Check out compressive strength of mixes with 

compression test  

 Check out modulus of elasticity of cubes with modulus 

of elasticity testing machines 

III. CONCLUSION 

A. Steel Fibre 

Fibre 

type 
Dia Length 

Aspect 

ratio 
Density 

Qty of 

fibre 

W/c 

ratio 
Water Cement 

Fine 

Aggregate 

Course 

Aggregate 

Straight 

0.3-

0.7 

mm 

25-35 

mm 

45,55 

65,80 

7900 

Kg/cu. 

10kg/ 

cum 
0.50 

180kg 

/cum 

OPC 

53 

Passing 

4.75mm 

20 

mm 

 Improvement in Concrete Properties by Steel Fibres 

 Compressive Strength: Improved Strength 

 Tensile Strength: Improved Tensile 

 Flexural Strength: Improved Up to 3 Times As 

Compared To Normal 

 Fatigue Strength: Improved By 1.5 Times 

 Impact Strength: Improved With Better Resistance To 

Wear And Tear 

 Thus According To These Studies Steel Fibres Should 

Be Used For Effective Pavement Construction 
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