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Abstract— SIFCON is a relatively new material and can be 

considered as special type of fiber reinforced concrete. A 

SIFCON is a new method to increase the strength of 

concrete. It is incorporated by using some amount of steel 

fiber in mould to form very dense network of fiber. A 

network is then infiltrated with cement based slurry or 

mortar. In this study, the flexural properties of sifcon 

members are evaluated and they are compared with 

conventional concrete of grade M30. This paper deals with 

the study of sifcon placed at various depth levels such as 

15mm, 20mm, 25mm, in a reinforced concrete beam. The 

beams were tested for static and cyclic loading. The 

deflections and strain readings are recorded. 
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I. INTRODUCTION 

Slurry Infiltrated Fibrous Reinforced Concrete (SIFCON) is 

a relatively new high performance and advanced material 

and can be considered as a special type of Steel Fiber 

Reinforced Concrete (SFRC).The technique of infiltrated 

layers of steel fibers with Portland cement based materials 

was first proposed by Haynes (1968).Lankard (1979) 

modified the method used by Haynes and proved that if 

percentage of steel fibers in cement matrix could be 

increased, one could get a material with very high strength 

properties which he christened as SIFCON. 

A. Sifcon 

Sifcon is unique construction material possessing high 

strength as well as large ductility and far excellent potential 

for structural applications when accidental (or) abnormal 

loads are encountered during services SIFCON also exhibit 

new behavioral phenomenon, that of ”Fiber lock” which 

believed to be responsible for its outstanding stress-strain 

properties. The matrix in SIFCON has no coarse aggregates, 

but a high cementitious content. However, it may contain 

fine (or) coarse sand and additives such as fly ash, micro 

silica and latex emulsions. The matrix fineness must be 

designed so as to properly infiltrate the fiber network placed 

in moulds, since otherwise, large pores may form leading to 

substantial reduction in properties. A controlled quantity of 

high range water reducing admixtures (super plasticizer) 

may be used for improving flowing characteristics of 

SIFCON. All steel fiber types namely straight, hooked and 

crimped can be used. The fibers are subjected to frictional 

and mechanical interlock in addition to the bond with the 

matrix. The matrix plays the role of transferring the forces 

between fibers by shear, but also acts as bearing to keep 

fibers interlock. 

B. Factors Affecting the Efficiency of SIFCON 

There are four variables to consider when evaluating a 

SIFCON specimen. They are: 

 Slurry strength 

 Fiber volume 

 Fiber alignment 

 Fiber type 

“Cement slurry” greatly affects the behavior of 

SIFCON specimens because the slurry is the back bone of 

specimen. The elastic moduli, tensile strength and 

compressive strength of slurry affect the behavior of 

composite SIFCON matrix. Fiber pullout strength is lest one 

variable that depends upon slurry compressive strength. 

“Fiber volume” depends upon fiber type and 

vibration effort. Smaller (or) shorter fibers will pack denser 

than longer fibers. Higher fiber volume can be achieved 

with added vibration time. 

“Fiber alignment” greatly affects the behavior of a 

SIFCON specimen. Fibers can be aligned normal to loading 

(or) parallel to loading. The ultimate strength, ductility and 

energy absorption are all affected by fiber alignment. 

“Fiber types” are mainly of two types. They are: 

 Steel fibers-Steel fibers come in three main shapes and 

several sizes and strengths. The shapes are hooked, 

crimped and deformed with various aspect ratios (l/d). 

The most popular steel fiber is Dramix fiber (hooked) 

made by Bekaert Corporation. 

 Glass fibers-Glass fibers were generally rod like in 

shape with various lengths, diameters and strengths. 

C. Advantages of SIFCON 

1) SIFCON possess excellent durability, energy 

absorption capacity, impact and abrasion resistance 

and toughness 

2) Modulus of elasticity (E) values for SIFCON 

specimens is more compared with plain concrete. 

3) SIFCON exhibits high ductility. 

4) The limitation in SFRC that is balling problem of steel 

fibers with increase in fiber volume is overcomes by 

SIFCON, because of its fiber alignment. 

5) Deflection for SIFCON will be very less compared to 

conventional and will act as rigid body. 

D. Disadvantages of SIFCON 

In-spite of unique properties of SIFCON it doesn’t have 

much limitations. Uniformity and quality control of fiber 

distribution in addition to high placement cost associated 

with manual addition of fibers, restricted wide applications 

of these composites. 

II. INFERENCE OF THE LITERATURES 

This paper attempts to provide an overview about the 

behavior of sifcon reinforced concrete beams. The 

experimental and theoretical investigations carried out by 

various researches clearly demonstrate that the sifcon 

reinforced beams increases the flexural capacity as well as 

shows better ductility characteristics. 

Grade Cement : FA : CA w/c ratio SP 

M30 1 : 1.7 : 2.7 0.43 0.4 

Table 1: Mix Proportion 
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Mix Design for M30 Concrete = 1: 1.7: 2.7 

A. Test Setup 

 
Fig. 1: Test Setup of beam 

 
Fig. 2: Failure pattern in beam 

III. TEST RESULTS 

Loading 

type 

Control 

mix 

SIFCON 

10mm 

SIFCON 

15mm 

SIFCON 

20mm 

Static 

loading 

system 

 

33.43 

 

41.59 

 

41.71 

 

41.48 

Cyclic 

loading 

system 

 

31.17 

 

37.74 

 

40.80 

 

42.50 

Table 1: Strength of reference and Sifcon beams subjected 

to static and cyclic loading 

 
Fig. 3: Strength of RC beams subjected to static loading 

 
Fig. 4: Strength of RC beams subjected to cyclic loading 

IV. CONCLUSION 

The RC beam is provided with a sifcon fiber at a thickness 

of 10mm, 15mm, 20mm. The RC Beam is subjected to 

Static and Cyclic loading. In Static loading the sifcon fiber 

provided in beam at 10mm, 15mm, 20mm attains a strength 

of average 41 N/mm2. In cyclic loading the sifcon fiber 

provided in the beam at 10mm, 15 mm, 20mm attains a 

strength of average of 42 N/mm2. It can be concluded that 

the provided fibers in the beam increases the strength and 

more than adequate to resist flexural load. 
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