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ABSTRACT 

              Self Compacting Concrete (SCC) is a kind of 

solid that can stream under its own particular weight 

without the need of vibrators for compaction and is 

primarily utilized as a part of profoundly congested 

strengthened structures. SCC is developing as another age 

of superior cement. SCC disposes of the requirement for 

compaction, which has benefits identified with financial 

creation, the solidness, the auxiliary execution and 

working conditions. Steel Fibber Reinforced Self 

Compacting Concrete (SFRSCC) is a generally late 

material that joins the advantage of a composite material 

that can be utilized as a part of a few basic applications 

with specialized and monetary focal points when 

contrasted with conventional fortification cement. 

SFRSCC helps in consolidating the benefits of SCC in the 

new state and that of strands in the solidified state. The 

expansion of strands to concrete gives better mechanical 

properties than concrete. The utilization of strands 

decreases the workability of solid that makes blending and 

setting troublesome. Henceforth, it ends up important to 

see if it is conceivable to deliver genuinely self 

compacting concrete with the expansion of extensive 

measure of strands. This task work expects to examine the 

workability, quality execution and the sturdiness of Steel 

Fibber Reinforced Self Compacting Concrete (SFRSCC) 

outlined by Nan– Su strategy for M30 review. 

Notwithstanding the control concrete (SCC with no fibber 

content), three diverse volume portions (0.5%, 1.0% and 

1.5%) were examined the impact of fibber content in SCC. 

The workability test has been finished by Slump test, V-

Funnel test, J-Ring test and L-Box test. For the quality 

execution of SFRSCC, test examples of 3D shapes, 

chambers and pillars have been thrown and cured in 

ordinary water for 7, 28, 56 and 90 days of development to 

test the compressive quality, split-rigidity and flexural 

quality separately and Modulus of Elasticity at 28 days of 

development. The execution of SFRSCC amid the 

foreseen life time amid benefit gives its property of 

toughness. For good strength, a solid must guarantee and 

oppose an assortment of physical and compound assaults 

when presented to a scope of inner and outside burdens. 

Thus the examples have been thrown and cured under 

sodium sulphate arrangement and after that tried for 28 

and 90 days of development. At least three examples will 

be tried to check every property of SFRSCC. Likewise, 

every one of the examples are tried for its quality and 

according to the acquired outcomes; the connection 

between compressive quality and split-rigidity and 

compressive quality and flexural quality of SFRSCC has 

been contemplated. The ideal volume division of strands 

for better execution as far as quality, workability and 

toughness has been observed to be 1.0%.  

INTRODUCTION 

General:-Creation of solid cement at the 

development site is as yet a major test for the 

development business regardless of different 

innovative progressions. Compaction is finished 

utilizing vibration from control hardware's which 

prompts clamour contamination, expanded 

development time and work. Consequently to 

defeat every one of these challenges Self 

Compacting Concrete was created in Japan in the 

late 1980s as an answer for accomplish strong solid 

structures free of the nature of the development 

work. Self-merging concrete or self-compacting 

concrete (SCC) is described by a low yield 

pressure, high deformability, and direct thickness 

important to guarantee uniform suspension of 

strong particles amid transportation, situation 

(without outside compaction), and from there on 

until the solid sets. SCC guarantees a decent 

harmony amongst deformability and soundness. In 

addition, the high workability of SCC brings about 

an all around compacted microstructure with 

lessened porosity in mortar lattice and interfacial 

change zone, and in this manner guarantees and 

enhances the electrical resistivity and transport 

properties of cement. The term Fibber Reinforced 

Concrete (FRC) can be characterized as a solid 

structure having arbitrarily situated and scattered 

filaments. Likewise, Fibber Reinforced Concrete 

can be characterized as a composite material 

comprising of blends of bond, mortar or cement 

alongside spasmodic, discrete, consistently 

scattered filaments. Strands can be characterized as 

little wire like fortifications which are made of steel 

or polymers having high flexibility. Expansion of 

filaments into concrete enhances the general 

pliability of solid conferring durability, more 

prominent rigidity, and protection from weakness, 

affect, and impact stacking and scraped spot. Basic 

breaks create in concrete even before stacking 

because of drying shrinkage and furthermore 

because of the adjustment in volume. It additionally 

prompts inelastic distortions in concrete. Expansion 

of strands to cement can defeat every one of the 

troubles.  
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Mix proportions of normal Concrete and SCC 

As per EFNARC, the advantages of SCC over 

customary cement. - Improved nature of cement 

and diminishment of on location repairs. Faster 

development times. Improvement of wellbeing and 

security is likewise accomplished through disposal 

of treatment of vibrators. Better surface 

completions. Easier setting. Thinner solid areas. 

Greater Freedom in Design. Improved solidness, 

and unwavering quality of solid structures.  

Objective and scope:-The essential target of this 

exploratory work is to think about the stream 

characteristic of Steel Fibber Reinforced Self 

Compacting Concrete (SFRSCC) and the impact of 

strands on its mechanical properties. The extent of 

this work incorporates: To decide the fibre 

substance to be included without obstructing the 

stream attributes of SCC To outline the blend by 

Nan-Su strategy To measure the fibre impacts 

based on fibre factor To decide the impacts of 

filaments on the solidified properties of SCC 

through estimations To check the toughness of 

SFRSCC under Sulphate assault To decide the 

Modulus of Elasticity of SFRSCC with different 

portions of steel strands  

Research methodology:-Literature think about on 

the workability parameters, test strategies for 

workability of  

SCC:-Mix Design of SCC by Nan-Su Method 

Properties of SCC by including Steel filaments 

Workability of SFRSCC as indicated by EFNARC 

rules for Slump test, V– Funnel test, L– Box test 

and J– Ring test Hardened properties of SFRSCC 

are tried by Compressive Strength of block 

examples of size 150mm x 150mm x 150mm, 

Split-Tensile Strength of chamber examples of size 

150mm in dia. x 300mm stature and Flexural 

Strength of bar examples of size 150mm x 150mm 

x 700mm at 7, 28, 56 and 90 days of development 

in ordinary water curing.  

REVIEW OFLITERATURES 

General:-Development of solid structures requires 

great solidification of new concrete and it isn't 

achievable with ordinary cement even by talented 

works. Subsequently the possibility of Self-

Consolidating Concrete was first created in Japan 

in1988.                                                              

Self compacting concrete – origin and 

development;-Self Compacting Concrete (SCC) 

was first created in Japan by Okamura in 1988. 

SCC was intended to accomplish high stream rate 

and furthermore to maintain a strategic distance 

from impediment by firmly divided fortifications 

by making utilization of low size totals and their 

reviewing. This sort of cement was outlined by 

utilizing high fine to coarse total proportion, low 

water cementitous material, great total evaluating 

and high range water lessening admixture and 

Viscosity adjusting admixture (VMA). The change 

zone in this sort of cement is free from small scale 

splits. The essential workability of SCC was 

completed by Ozawa and Melawi at the University 

of Tokyo. The idea of the self compacting concrete 

(SCC), was made and created toward the finish of 

the eighties after the advancement of new natural 

added substances. It has high stream capacity and a 

direct consistency, and no blocking may happen 

amid stream. A few blend plan strategies for SCC 

were proposed by Okamura and Ouchy, Peterson 

and Billber, and Sedan and De Garrard.It is for the 

most part hard to acquire predictable quality in 

SCC. Subsequently European Federation of 

common Trade affiliations speaking to makers and 

utensils of Specialist building items (EFNARC) has 

drawn up details and rules for Self Compacting 

Concrete to give a system to outline and utilization 

of great SCC, amid 2002.  

Steel fibre reinforced self compacting concrete – 

an overview;-Relationship of filaments of various 

qualities has been researched. Benthic et. al 

demonstrated that the relationship of engineered 

and metal strands can provide for the cementations 

composite more flexibility than what give metal 

filaments to concrete. Kawabata et al utilized for 

self-compacting solid affiliations long and short 

strands as indicated by these creators, the short 

filaments keep the arrangement of the little splits, 

deferring along these lines the development of the 

full scale breaks that will be taken by the longest 

strands and will require a more prominent 

scattering vitality. Along these lines the flexibility 

of the material will be expanded. In spite of the fact 

that including filaments will broaden the scope of 

utilizations of SCC, a decrease in workability 

because of fibre expansion may turn into a 

debilitate by and by. A prior examination by 

Swampy and Magnet (1974) announced that the 

relative fibre-to-coarse total volume and the fibre 

"bunching together" marvel confine the most 

extreme substance of steel filaments. Evington et. 

Al (1978) watched a connection between the extent 

of coarse total and the fibre volume division. 

Narayanan and Kareem-Planarian (1982) found 

that the "ideal fibre content" (without balling) 

expanded sprightly with an expansion in the level 

of sand to add up to totals. Johnston (1996) 

commented that the dispersion of strands and 

coarse totals was for the most part dictated by their 

relative sizes. While thinking about the adequacy in 

the solidified state, Vandewalle (1993) prescribed 

picking strands longer than the most extreme total 
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size. Grunewald (2006) likewise proposed that the 

fibre length be 2 to 4 times that of the most extreme 

coarse total size, a suggestion like that for the most 

part recommended by ACI advisory group 544. 

Steel Fibbers; - Steel fibbers change the properties 

of hardened concrete on a very basic level. In any 

case, development of fibbers to fresh strong results 

in lost workability. Naturally concrete is frail under 

malleable stacking and mechanical properties of 

bond may be upgraded by subjectively arranged 

short discrete fibbers which turn away or control 

begin, inciting, or blend of parts. Also other test 

consider exhibited that fibbers used as a piece of 

concrete in various application domains upgrade 

the mechanical properties of bond, for instance, 

flexural quality, compressive quality, flexibility, 

slither lead, influence insurance and quality. It is 

exceptional that fibbers diminish the workability of 

bond and these shows up a handicap for on area 

applications. There isn't adequate examination 

finished on fibre strengthened bond made with FA 

and combine of them. In such manner, the blend of 

fibre-fortified concrete and SCC and FA together 

and execution of new composite was inspected 

remembering the true objective to delineate the 

condition and maybe make materials with upgraded 

properties.  

Application of fibber concrete:-Concrete fits an 

assortment of creative plans because of its 

numerous attractive properties. Not just it can be 

thrown into assorted shapes; however it 

additionally has high compressive quality, firm, 

low warm and electrical conductivity and low 

instability and poisonous quality. Two qualities, 

however, have constrained its utilization; its fragile 

and powerless in pressure. As of late, however the 

improvement of fibre fortified composites in plastic 

and aviation fields have given a specialized 

premise to enhancing these inadequacies. This area 

quickly portrays the general use of fibre concrete 

utilized as a part of development. The guarantee of 

more slender and more grounded components 

diminished weights and controlled breaking by 

basically including a little measure of strands in an 

alluring element of fibre fortified cement. An 

expansion of new improvements in fibre solid 

innovation has incredibly broadened the scope of 

use. Fibber writes applications-glass precast 

boards, window ornament dividers confronting. 

Sewer funnels, thin solid shell rooftops, divider 

mortar of Solid Square. Strands likewise discover 

application in steel cell solid material units, connect 

decks, fridges, solid channels, airplane terminal 

runways, weight vessels, impact safe structures, 

burrow linings, deliver body development. Blend of 

in excess of one fibre compose can be utilized for 

uncommon purposes.  

Funnel Test  

 
 
 
 
 
 
 
 
 
 

V-Funnel Test Apparatus 

     To quantify isolation protection, the V-pipe is 

refilled with cement and permitted to sit for 5 

minutes. The entryway is again opened and the 

stream time is recorded. The more noteworthy the 

expansion in stream time after the solid has stayed 

very still for five minutes, the more prominent will 

be the solid's powerlessness to isolation.  

J-Ring Test:-The J-ring test (EFNARC 2002) 

broadens basic filling capacity test techniques to 

likewise portray passing capacity. The J-ring test 

gadget can be utilized with the droop stream test, 

the orpiment test, or the V-pipe test. The J-ring, as 

appeared in Figure, is a rectangular segment (30 

mm by 25 mm) open steel ring with a 300 mm 

width. Vertical openings penetrated in the ring 

permit standard fortifying bars to be joined to the 

ring. Each fortifying bar is 100 mm long. The 

dispersing of the bars is flexible, in spite of the fact 

that 3 times the most extreme total size is regularly 

suggested. For fibre-fortified cement, the bars 

ought to be put 1 to 3 times the most extreme fibre 

length. 

 

 

 

 

J-Ring Test Apparatus 

L-Box Test:-The L-box test (EFNARC 2002) 

measures the filling and passing ability of self-

compacting concrete. Originally developed in 

Japan for underwater concrete, the test is also 

applicable for highly flow able concrete. As the test 

name implies, the apparatus consists of an L-

shaped box, shown in Figure .Concrete is initially 

placed in the vertical portion of the box, which 

measures 600 mm in height and 100 mm by 200 

mm in section. A door between the vertical or 

horizontal portions of the box is opened and the 

concrete is allowed to flow through a line of 

vertical reinforcing bars and into the 700mm long, 
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200 mm wide, and 150 mm tall horizontal portion 

of the box. In the most common arrangement of 

reinforcing bars, three 12 mm bars are spaced with 

a clear spacing of 35mm. Generally, the spacing of 

the reinforcing bars should be three times the 

maximum aggregate size. It should be noted that 

various dimensions for the L-box have been used 

and no one set of dimensions is considered official; 

however, the dimensions described above seem to 

be the most common. 

 

 

 

 

L-Box Test Apparatus 

EXPERIMENTALPROGRAMME 

GENERAL:-This piece of the proposal 

incorporates the aggregate strategy and the 

materials utilized including their properties, both 

physical and compound. The initial segment 

involves the physical and compound properties of 

the materials utilized as a part of the investigation. 

The second part depicts the blend configuration 

received in the examination and the third part 

incorporates the techniques embraced to think 

about the new properties and the solidified 

properties of SFRSCC.  

 Materials used Cement:-In this present 

examination Ordinary Portland Cement (OPC) of 

53-review was utilized complying with IS 12269– 

2004[31] was utilized. The examples were tried 

according to IS 4032 for the synthetic creation also. 

Table 3.1 compresses the physical properties of 

OPC 53-review concrete utilized.  

 

 

 

 

Super Plasticizer:- Monetarily available super 

plasticizer SUPAPLAST-MMF was used as super 

plasticizer of 5.5ml/kg of cement attesting to IS 

9103-2004. The specific gravity and pH of super 

plasticiser used are 1.10 and 5.0 independently. 

 

 

 

 

 

Superplasticiser 

Viscosity Modifying Admixture (VMA):-

Thickness Modifying Admixture (VMA) got from 

Akarsh Specialities; Chennai was utilized as a part 

of the trial program having a pH of 7.0. 

 

 

 

 

 

 

Varaplast VMASodium Sulphate Solution:-

Sodium sulphate arrangement got from Hi-Media 

Ltd. was utilized as a part of this test work whose 

atomic recipe is Na2SO4 having pH 7, thickness 

2.664gm/cm3 and solvency in water is 42.7g/100ml 

at 100˚C.  

Steel strands:-Steel Fibbers obtained from Oswald 

Chemicals Pvt. Ltd. was utilized as a part of this 

exploratory work. The properties of the Steel 

Fibbers utilized are given in Table 3.4. Figure 3.4 

demonstrates the kind of steel filaments utilized as 

a part of the trial examine. 

 

 

 

 

 

Steel Fibres 

The technique for blend configuration utilized as a 

part of this trial think about is Nan-Su strategy. 

Nan-Su technique is the main strategy that 

determines the review of cement in SCC. The 

principle impediment of this strategy is it gives 

required blend extents for the evaluations which are 

more than M50. Thus certain alterations were made 

by Vilas V. Karina and Shirttail. B. Anatine and 

this technique was utilized for blend outline of SCC 
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for grades under M50 by taking an adjustment 

factors. 

Nan-Su Method:-Calculation of Quantity of Fine 

and Coarse Aggregates. This can be controlled by 

knowing the pressing variable (PF). 

Wfa = PF x Wfal x s/a 

Wca = PF x Wcal x (1 – s/a) Where, 

Wfa - -  Mass of FA per cum 

Wca - -  Mass of CA per cum 

Wfal - -  Unit volume mass of FA 

Wcal - -  Unit volume mass of CA 

s/a - -  Ratio of FA to the aggregate 

mass of total 

Count of Cement Content 

C = fc/.14 

Where, 

fc - -  designed quality of cement 

Count Of Mixing Water Content 

Wwc = W/C x C 

Where, 

C - -  Compressive quality, 0.14 

MPa/kg of bond 

Wwc - -  Mixing water content required by 

bond 

W/C - -  The Water – Cement proportion 

by weight. 

Calculation of filler 

Vpf = 1– (Wca/1000 x Gca)- (Wfa/1000 x Gfa)– 

(C/1000 x Gc) – (Ww/1000 x Gw) - Va Wf = [Vpf 

x 1000 x Gf]/[1 + (W/p) x Gf] 

Where, 

Wf - -  Mass of filler 

Va - -  Air content in % 

Gf - -  Sp. Gravity of filler 

w/p - -  water powder proportion 

Calculation of blending water content required in 

SCC Ww = Wwc + Wwf Calculation of Super 

plasticizer and VMA measurement The super 

plasticizer and VMA measurement can be resolved 

as a matter of fact or from its immersion point. The 

figuring made and the outcomes got for M30 

review of SCC by this technique are given 

underneath and the outcomes are organized in. 

Calculation of Quantity of Fine and Coarse 

Aggregates. 

Wfa = PF x Wfal x s/a 

Wfa = 0.95 x 1580 x 0.55 Wfa = 825.55 

Wca = PF x Wcal x (1 – s/a) Wca = 0.95 x 1540 x 

0.45 Wca = 658.35 

Calculation of Cement Content  

C = CF (fc/.14) 

C = 1.75 (39.9/.14) C = 498.75 

Calculation Of Mixing Water Content Wwc = 

W/C x C 

Wwc = 0.46 x 498.75 Wwc = 229.425 

Calculation of filler 

Vpf = 1– (Wca/1000 x Gca)- (Wfa/1000 x Gfa)– 

(C/1000 x Gc) – (Ww/1000 x Gw) - Va Vpf = 1– 

(0.236)- (0.276)– (0.162) – (0.229) – 0.02 

Vpf = 0.077 

Wf = [Vpf x 1000 x Gf]/[1 + (W/p) x Gf] Wf = 

[186.34]/[2.11] 

Wf = 88.18 

Calculation of blending water content required 

in SCC 

Ww = Wwc + Wwf 

Ww = 229.425 + 39.9 Ww = 269.325. 

Slump Flow Test:-The least demanding and most 

extensively used test technique for Self Compacting 

Concrete is the hang stream test (EFNARC 2002). 

The test, which was made in Japan, was at first used 

to evaluate submerged bond and has also been used 

to check extremely stream fit concretes. To play out 

the test, a customary hang cone is put on an 

unyielding, non-retentive plate and stacked with 

concrete without pressing. The plate must be put on 

a firm, level surface. The hang cone is lifted and the 

level spread of the strong is evaluated. For an 

additional measure of stream capacity, the time 

required for the strong to spread to a broadness of 50 

cm can be evaluated. This estimation of T50 all 

things considered reaches from 2-7 seconds. It is 

possible to assess the steadfastness of concrete 
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subjectively in the wake of playing out the hang 

stream test. A visual security list (VSI) has been 

delivered as a standard techniques for choosing 

quality. A numerical score on a size of 0 to 3 is 

doled out in perspective of a visual evaluation of the 

detachment and leaking in the strong case. Self-

compacting concrete should demonstrate a rating of 

0 or 1 to be seen as tasteful 

 

 

 

 

 

Base plate for Slump test 

The overall dimensions of the base plate are 900mm 

x 900mm and the area min for the flow is 500mm. 

Figure 3.06 depicts the slump cone and its 

dimensions. 

 

 

 

 

 

 

Slump Cone 

Modulus of elasticity:-Each one of the barrels was 

striven for strain using an extensometer joined to 

the chamber illustration kept in weight testing 

machine. The case was placed in the machine 

between two platens. Extensometer was mounted 

on the barrels in actuality sides and parallel to its 

rotate. The load was associated reliably and without 

daze at a rate of 140kg/m.s2/min until an ordinary 

stress of (C+5) kg/m2 is accomplished, where C is 

33% of the typical stress of the strong shapes 

figured to the nearest 5kg/ms2. The pile was 

associated with the chamber and examining of the 

extensometer was recorded at a standard break of 

stacking. Later on tension was registered and the 

individual weight strain curves of bond were 

plotted to choose the modulus of adaptability at 

30% of 3D shape quality. To coordinate the J-ring 

test in conjunction with the hang stream test, the 

hang cone is set in the point of convergence of the 

J-ring and stacked with concrete. The hang cone is 

lifted and concrete is allowed to spread on a level 

plane through the openings between the bars. 

 

 

 

 

 

 

Modulus of elasticity tested with cylinder 

Specimen attached to extensometer 

Durability of concrete:-A long organization life is 

seen as synonymous with quality. Since strength 

under one game plan of conditions does not by any 

stretch of the imagination mean robustness under 

another, it is standard to consolidate a general 

reference to the earth while describing toughness. 

As demonstrated by ACI Committee 201, strength 

of Portland security concrete is portrayed as its 

ability to contradict weathering action, 

manufactured attack, scratched spot, or some other 

strategy of rot; that is, durable strong will hold its 

novel shape, quality, and serviceability when 

introduced to its condition. A material is 

acknowledged to accomplish the complete of 

organization life when its properties under given 

conditions of use have rotted to a degree that the 

procedure with use of the material is controlled 

either perilous or uneconomical. Quality is the limit 

of concrete to contradict weathering movement, 

compound attack, and scratched region while 

keeping up its pined for building properties. 

Various bonds require unmistakable degrees of 

durability depending upon the introduction 

condition and the properties needed.  

EXPERIMENTAL RESULTS 

General:-SFRSCC blend was planned and the 

workability tests were finished by EFNARC norms. 

O. Genteel et.al (2011) expressed that the 

expansion of filaments keep concrete from sudden 

disappointment since arbitrarily conveyed strands 

connect inside micro cracks and exchange the 

heaps by sewing the splits in the solid, along these 

lines expressing concrete with strands additionally 

show better protection from break development. 

Subsequently, a blend configuration extent 

1:1.66:1.32 with water-bond proportion of 0.54 has 

been utilized as reference blend and 0.0%, 0.5%, 

1.0% and 1.5% expansion of Steel fibre by weight 

of cement has been done, bringing about to 

composed blend to check the properties of 

SFRSCC. The compressive quality, split-rigidity 

and flexural quality for 3D squares, chambers and 

shafts individually have been resolved for 7, 28, 56 

and 90 days of development. To check the 
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toughness of SFRSCC, sulphate assault was 

finished by utilizing solid shape examples that were 

thrown and inundated in sodium sulphate 

arrangement and tried following 28 and 90 days of 

development. Likewise, the connection between the 

compressive quality of SFRSCC and split-rigidity 

was acquired. Likewise, the connection between 

the compressive quality and the flexural quality of 

SFRSCC was gotten and are plotted in diagrams 

separately. The test outcomes have been introduced 

in the forbidden shape in the ensuing areas and for 

each situation an examination has been made 

between the reference blend and the relating fibre 

content. 

Workability results 

Slump Flow Test:-Droop stream test assesses the 

filling capacity and is the essential check for 

consistency of SFRSCC. Under this test, the droop 

cone is put on the base plate and is loaded with 

concrete without packing. The cone is lifted and the 

solid is permitted to spread openly on the base 

plate. The droop stream (Df) is the mean distance 

across of the spread (from two perpendiculars) and 

T50 is the time taken by the spread to achieve 

500mm. Figure 4.1 demonstrates the test led in the 

research centre and the stream of cement in the 

base plate. The qualities are noted and are arranged 

in  

 

 

 

 

 

Slump flow of Concrete 

V–Funnel test:-V-Funnel test is utilized to 

evaluate the consistency, flow ability and isolation 

protection of SCC. The channel is completely 

loaded with cement and fold at the base of the pipe 

is opened. The stream time for the solid to exit is 

recorded .To assess the isolation protection, the 

stream esteem was estimated again with the solid 

staying in the channel for 5 minutes. A critical 

increment in stream time for the second estimation 

demonstrates more noteworthy defencelessness of 

cement to isolation. The outcomes have been 

introduced in Table 4.1. The Figure beneath 

demonstrates the stream of cement in a pail from a 

specific tallness and the time taken for the solid to 

fall in the basin. 

 

 

 

 

 

 

V–Funnel test 

J–Ring test:-J– Ring test assesses the passing 

capacity of SCC in unconfined condition. While 

directing this test, the droop cone is put in the focal 

point of the J-ring and loaded with concrete. The 

cone is lifted gradually and the solid is permitted to 

stream on a level plane through the bars of J-Ring. 

The distinction in the even spread without and with 

J-Ring is utilized to quantify the passing capacity. 

The Figure beneath demonstrates the workability of 

SFRSCC by J– Ring test. The outcomes have been 

exhibited in Table 4.1. 

 

 

 

 

 

 

J–Ring test 

L–Box Test;-The L– Box test is utilized to check 

the filling and passing capacity of SCC. All the 

while, the solid is first poured in the vertical part of 

the container. The solid is ceased in the vertical box 

by an entryway or a screen between the vertical and 

the even bit of the crate. At the point when the 

shade is opened, the solid courses through the even 

segment. After the solid stops, the stature of the 

solid at the level H2 end and the vertical end H1 

can be estimated. The Figures underneath 

demonstrates the stream of cement in the L– Box 

mechanical assembly and the blocking proportion 

H2/H1 is noted and is given in Table 4.1.The 

stream of cement from the vertical part of the L-

Box to the even bit of the L– Box should take at 

least 8 seconds to stream as determined in 

EFNARC rules. 
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L Box apparatus filled with SFRSCC 

T500: Time taken for concrete to reach the 500 mm 

spread circle Tf: V-Funnel flow time after keeping 

the concrete in funnel for 10 sec Vm: Average flow 

through V-Funnel and its spread Sf: Flow through 

index of V-Funnel. The values of each of the flow 

tests are plotted against fibre factor and a 

normalised linear line is generated and is given in 

Figures 4.6–4.10. 

 

 

 

 

F (55/30) Linear (F (55/30)) Linear (F (55/30)) 

Slump Flow against fibre factor 

 

 

 

 

V–Funnel test against fibre factor 

 

 

 

 

J–Ring test against fibre factor  

 

 

 

 

T500 against fibre factor J–Ring test against fibre 

factor 

 

 

 

 

 

L–Box test against fibre factor 

Hardened properties:-Vijayakumar.H ET. 

al[37].(2012) expressed that joining of steel 

filaments in SCC could be urged to build the 

different imperative properties of solid like quality, 

flexibility, durability and so on. Henceforth, the 

solidified properties of SFRSCC was directed 

which incorporates the compressive quality of 

shape examples of size 150mm x 150mm x 

150mm, split-rigidity of chamber examples of size 

100mm in dia. x 300mm tallness and flexural 

quality of pillar examples of size 150mm x 150mm 

x 700mm which were tried after 7, 28, 56 and 90 

days of development under typical water curing. 

Modulus of flexibility was tried by utilizing barrel 

examples and testing following 28 and 90 days of 

development. The solidness of SFRSCC is finished 

by checking for the sulphate assault by utilizing 3D 

square examples of size 150mm x 150mm x 

150mm and testing them for 28 and 90 days of 

development in Sodium sulphate arrangement.  

 

 

 

 

 

Test Set-up for measuring Compressive 

Strength of SFRSCC Cube Specimen:-The 

average of three specimens for compressive 

strength is given in Table 4.3 and the 

corresponding graph is given in Figure. 

 

 

 

 

 

RelationbetweenCompressivestrengthfSFRSCC 

with age of specimen cured in normal water 

Split-Tensile Strength:-Split-elasticity test was 

performed on the barrel having a measurement of 

150mm and 300mm stature. The test was done 

after 7, 28, 56 and 90 days of curing. Figure 4.13 

demonstrates the trial being led in the research 

facility. The test outcomes are introduced in the 

y = -1.9238x + 649.67 

R² = 0.9175 
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Table 4.4 and its comparing connection in Figure 

4.14. 

 

 

 

 

Test Set-up for measuring Split-Tensile Strength 

of Cylinder Specimen 

 

 

 

 

Relation between split-tensile strength of 

SFRSCC with age of specimen cured in normal 

water 

Flexural Strength:-Flexural quality test was 

performed on the bar size of 150 x 150 x 700mm. 

The test was done following 28 days of curing. 

The Figure underneath demonstrates the Flexural 

quality of shaft example being directed in the 

research centre. 

 

 

 

 

TestSetupformeasuringFlexurstrength of beam 

Specimen 

 

 

 

 

Stress Vs Strain Curve for M-0.0 mix of 

SFRSCC at 28 days of maturity 

 

 

 

 

 

Relationbetweencompressivestrendsplit-tensile 

strength of SFRSCC 

Sulphate Attack:-Figures 4.29 and 4.30 demonstrates 

the compressive quality of the examples kept in water 

and 5% of Sodium sulphate arrangement. Figure 4.29 

demonstrates the correlation of compressive quality of 

3D shapes put in water and 5% of Sodium sulphate 

arrangement. The Figure demonstrates that the 

compressive quality on example diminishes by normal 

of 0.5% at 28 days. Figure 4.30 demonstrates that the 

compressive quality on example diminishes by normal 

of 1.65% at 90 days. The reduction in compressive 

quality ceaseless as the term of inundation increments. 

 

 

 

 

Compressive strengthofSFRSCCat28days of 

maturity in Sodium sulphate solution 

Comparison between Normal water curing and 

Sodium sulphate solution:-The comparison between 

the compressive strength for 28 and 90 days of 

maturity for normal water curing and Sodium sulphate 

solution curing are given in 

 

 

 

 

 

 

Comparisonbetweennormuring and Sodium 

sulphate curing at 90 days of maturity 

5. RESULTS AND DISCUSSION 

General:-This part examines the outcomes and 

exchange of the impact of steel fibre on the crisp 

and the solidified properties of Self Compacting 

Concrete. At first the stream attributes or the 

workability of SFRSCC has been talked about. At 

that point they are contrasted with the Fibber factor 

which is the result of the Aspect proportion and 

Fibber Volume rate. In the consequent area the 

after-effects of the solidified properties and the 

impact of steel strands are examined.  

Tests on fresh properties:-The workability tests 

for the new state self compacting concrete with 
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Fibber (55/30) are appeared in Table 4.1. From the 

outcomes acquired one might say that the 

expansion of steel filaments to self compacting 

solid influences its crisp state properties. The droop 

stream is the stream of cement on the base plate 

after the droop cone is lifted. At least 500mm 

stream is indicated by EFNARC. Here the droop 

stream of SCC for 0% steel fibre or the regular self 

compacting concrete is 615mm which 

progressively diminishes by 4.3% when 1.5% of 

steel strands are added to the blend M-0.0. The 

T500 esteem which is the time taken for the solid to 

spread 500mm on the base plate increments as the 

fibre dose increments. The normal course through 

speed which signifies the move through the 

opening of V– Funnel demonstrates a sign of how 

the expansion of steel strands influences the new 

state properties. Filaments were added to the solid 

blend till facilitate option of strands keeps the self 

compact ability.  

            At the point when 1.5% strands were added 

to the blend the normal course through speed was 

lessened and past which it influences the self 

compacting property. There is an impressively less 

percent of decline in the blocking proportion of the 

L– Box test. It diminishes by 6.25% when 1.5% 

steel strands are added to the blend M-0.0. The J– 

Ring test is led to discover the distinction in stature 

at both the internal and external bits of the solid 

layer after the droop cone is lifted. The esteem 

increments from 20 for blend M-0.0 to 25 for blend 

M-1.5. This is because of the expansion of steel 

filaments to SCC which discourages the stream of 

cement. Fibber factor is characterized as the result 

of volume level of strands and its perspective 

proportion. The fibre factor for the steel fibre 

assumes a noteworthy part in choosing the 

workability of SCC. The more the fibre factor, the 

droop stream diminishes.  

          The time taken for SCC to achieve 500mm 

breadth additionally increments as appeared in 

Figure 4.6 and 4.7. The comparing condition got 

from Figures 4.6 and 4.7 are Y=1.9238x + 649.67 

i.e. Sf= 1.9238(Ff)+649.67 and Y=0.0495x + 1.7 

i.e. T500=0.0498(Ff) + 1.7 separately. This 

demonstrates the blend extent of cement 

exceptionally impacts the stream attributes of 

SFRSCC. Additionally from the diagram (Figure 

4.6) it can be noticed that the droop stream 

estimations of fibre factor over 20 is less and 

continues diminishing The V-Funnel test permits 

estimating the distortion speed of the streaming 

solid which is contrasted and the fibre factor. In 

Figure 4.8, the time taken for stream (V-Funnel) in 

sec is contrasted and the fibre factor. From the 

chart, one might say that, when the fibre factor 

crosses past 20, there is no relentless increment or 

decline in the time taken for stream in V– Funnel. 

It clarifies that as the fibre factor expands the time 

taken likewise increments. The condition as 

acquired from Figure 4.8 is Y=0.0495x + 7.533 i.e. 

VF = 0.0495(Ff) + 7.5333.  

 The J– Ring test permits the estimating of the 

distinction of statures in the intern layer and the 

external layer of the solid after the droop cone is 

lifted. Here the distinction is plotted against the 

fibre factor and is introduced in Figure 4.9. The 

condition as acquired from Figure 4.9 is 

Y=0.2362x + 19.13 i.e. I-O= 0.2362(Ff) + 19.13. 

From the diagram one might say that there is a 

relentless increment in the distinction of statures as 

the fibre factor increments. At the end of the day, 

as the quantity of fibre builds the stream of cement 

on the base plate diminishes.  

The L– Box test permits estimating the blocking 

proportion of SCC. Here the blocking proportion is 

plotted against fibre factor and is given in Figure 

4.10. The condition acquired from Figure 4.10 is 

Y=-0.0026x + 0.8753 i.e. L= - 0.0026(Ff) + 0.8753. 

The incline of the line tumbles down definitely or 

reductions radically with the expansion in the fibre 

factor. The explanation behind this can be that the 

opening between the rebar’s in the L-Box is 

substantially lesser when contrasted with the length 

of strands. It can likewise be said that as the length 

of strands builds the blocking proportion 

diminishes. 

CONCLUSIONS AND FUTURE SCOPE 

OF THE WORK 

Conclusions:-In light of the outcomes acquired 

from the examinations and after level-headed talk, 

the accompanying conclusions have been drawn on 

the new state properties of SFRSCC, solidified 

properties of SFRSCC, different connections of 

SFRSCC and the ideal measurements of fibre 

content.  

1. The workability comes about were observed to 

be palatably adequate as per EFNARC gauges. 

SFRSCC with high workability and great droop 

maintenance can be gotten for a fibre content up to 

1.0% for the fibre tried. In any case, because of the 

expansion of overabundance measure of steel 

strands i.e. 1.5%, it was discovered that the droop 

and T500 necessities as indicated by EFNARC.  

2. The compressive quality expanded a because of 

the expansion of fibre for the blend M-0.0. In this 

way, when a structure is relied upon to be under 

pressure, a fibre expansion in blend M-0.0 would 

not end up being to be sheltered under any 

conditions up to the expansion of 1.0%.  

3. Split-elasticity of SFRSCC is higher than those 

of SCC for a similar 3D square compressive 
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quality. This impact is ascribed to the higher 

powder content and the expansion of steel 

filaments. It increments by 3.17% upon steel fibre 

expansion of 0.5% by weight of cement in blend 

M-0.0. The expansion of 1.0% fibre in solid builds 

the split rigidity by 4.37% 

4. Significantly the flexural quality cement of the 

blend with 0.5% and 1.0% of fibre expansion 

expands the flexural quality up to a minor sum by 

1.79%, 2.35% and past which it begins to diminish 

at a consistent rate. In this way it can be expressed 

that the expansion of steel filaments to solid builds 

the solidified properties of cement.  

5. The modulus of flexibility of SFRSCC was 

observed to be 36.6, 37.8, 40.8 and 39.95 for 0.0%, 

0.5%, 1.0% and 1.5% expansion of steel filaments 

separately. One might say that the modulus of 

versatility was enhanced just marginally with 

expanding fibre content. Likewise, after the 

expansion of steel strands past 1.0% steel filaments 

to the reasonable blend M-0.0, there is a less 

increment in the Modulus of versatility when 

contrasted with 0.5%.  

6. The connection between the compressive quality 

and split elastic quality of SFRSCC for 1.0% steel 

fibre content, i.e. the ideal measurements of steel 

fibre, is plotted in chart and is acquired as 

fest=0.1044 fck0.9083 and R2 = 0.998. Essentially, 

the connection between the compressive quality 

what's more, flexural quality of SFRSCC for 1.0% 

steel fibre content is plotted in a diagram and is 

gotten as fcr=0.1017 fck0.9858 and R2 = 0.9923.  

7. The solidness of cement by sulphate assault was 

finished by drenching the solid block examples in 

5% of sodium sulphate answer for 28 days and 90 

days of development and the outcomes were 

around 0.5% and 1.65% (approx.) diminish in the 

compressive quality of the solid. Thus it can be 

expressed that as the length of inundation of 

cement in sodium sulphate arrangement increments 

there is a decline in the compressive quality of 

solid examples.  

8. Also the correlation between the typical water 

curing and sodium sulphate arrangement 

demonstrated that there is a decline in the 

compressive quality of SFRSCC when cured with 

sodium sulphate answer for both 28 and 90 days of 

development.  

9. From all the exploratory outcomes got and level-

headed discourse, one might say that the ideal dose 

of steel fibre was observed to be 1.0%. 

FUTURE SCOPE OF THIS WORK 

Some of these viewpoints as extension for future work 

around there are as under Increment in flexural quality 

and split elasticity was seen in the analysis by the 

expansion of Steel fibre. Additionally studies can be 

made by shifting the level of Steel fibre in the blend. 

Filaments diminish the splits amid plastic and solidifying 

stage. This property can be contemplated for additionally 

examine. The impact of Steel fibre fluctuates with 

various blend extents. A broad investigation on this 

impact with various blend extents if done may 

demonstrate helpful by lessening the enhancement and 

scraped spot of structures. Fibber cement can be 

profitably utilized as a part of the vitality disseminating 

squares attributable to its vitality ingestion nature. An 

exploration work can be made in such manner, with the 

goal that it can be utilized as a part of touchy stacking 

gadgets. Just a single sort of fibre was utilized as a part 

of this examination (Steel Fibber). Mixture strands i.e. 

mix of any two strands might be utilized and its impact 

on different parameter like qualities, workability and so 

forth can be tried. In this examination just three trial of 

workability i.e. Droop stream test, J-ring test, V– 

channel test and L– box test were done and different 

methodologies like U-box can likewise be utilized to 

quantify workability. To check the toughness of 

SFRSCC, sulphate assault was checked. The other 

sturdiness tests can be made to check its probability.  
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