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Abstract— Self-compacting concrete plays a main role in the 

construction of complicated reinforced members without any 

vibrations. Self-compacting concrete (SCC) was defined by 

Okamura as concrete that is able to flow in the interior of the 

formwork, filling it in a natural manner and passing through 

the reinforcing bars and other obstacles, flowing and 

consolidating under the action of its own weight. These 

properties enable the SCC to be an excellent material for 

constructions with complicated shapes and congested 

reinforcement. Optimal addition of superplasticizers (SP) 

improves its properties, and becomes positive as an additive 

to concrete mixes. Thus this thesis is a work on the Steel 

Fiber Reinforced Self Compacting Concrete (SFRSCC). The 

Fresh and the Hardened properties of SFRSCC are to be 

studied. 

Key words: SCC, Steel Fibre Reinforced Self Compacting 

Concrete 

I. INTRODUCTION 

SCC was developed to check adequate compaction through 

self-consolidation and facilitate placement of concrete in 

structures with congested reinforcement .Viscosity 

Modifying Agent is needed for SCC mixes for maintaining 

proper cohesiveness so that highly flowable SCC would not 

segregate. Typical ranges of proportions and quantities of 

the constituent materials for producing SCC are reported in 

the literature. Various tests for assessment of compatibility 

and flow ability are described by EFNARC (2005). The 

strength of SCC has been reported by many researchers. 

However, hardened self-compacting concrete is still as 

brittle as normal concrete and has a poor resistance to crack 

growth. To improve the post-peak parameters of SCC the 

steel fibers are added. The bond behaviour of SCC was 

found to be better than that of normally vibrated concrete. 

The Fresh properties of the self-compacting concrete are 

found for the ratio 1: 2.15: 1.57 of M 30 Grade. 

II. FRESH PROPERTIES OF SCC 

The materials used to cast the specimen are presented in this 

chapter. The material to be collected is cement, fine 

aggregate, coarse aggregate, fly ash and chemical 

admixtures. 

A. Mix Proportion 

In this project M30 grade of the ratio 1 : 2.15 : 1.57  for 

Self-compacting concrete (SCC) and Normal Conventional 

Concrete (NCC) are compared. The following properties of 

materials used in this mix proportion are detail studied as 

follows. 

1) Cement: 

OPC (Ordinary Portland cement) 53 grade, purchased from 

Erode and stored in the lab and were stacked over a wooden 

platform free from moisture and covered with a polythene 

sheet to avoid the influence of atmospheric moisture. Its 

specific-gravity was found to be 3.15.The properties of the 

cement determined by the tests are specified in the Table 1. 

S. No Properties of Cement Experimental Value 

1 Specific gravity 3.15 

2 Intial setting time 30 min 

3 Final setting time 10hour 

Table 1: Properties of Cement 

2) Fine Aggregate: 

The fine aggregate used in this investigation was clean river 

sand brought from Erode. It was sieved through 2.36mm 

sieve and had a specific gravity of sand 2.68. The grading 

zone of fine aggregate was zone II per Indian standard 

specification (IS 383) as shown in the Table 2. 

S. 

NO 

Physical 

properties of 

Fine Aggregate 

Relevant IS 

Code 

Experimental 

values 

1 Specific gravity 
IS 2386-

1963(Part1) 
2.6 

2 Fineness modulus IS 383-1970 3.356( zone II) 

3 Bulk density 
IS2386-

1963(Partiii) 
1509Kg/m3 

Table 2: Physical Properties Of Fine Aggregate 

3) Coarse Aggregate: 

Coarse aggregate are the crushed stones, and its properties 

are shown in Table 3. The maximum size of coarse 

aggregate used for this investigation is 12mm. 

S. 

NO 

Physical 

properties of 

Coarse Aggregate 

Relevant  

IS Code 

Experimental 

values 

1 Specific gravity 
IS 2386-

1963(Part1) 
2.7 

2 Fineness modulus IS 383-1970 7.88 

3 Bulk density 
IS:2386-

1963(partiii) 
1490Kg/m3 

Table 3: Properties of Coarse Aggregate 

4) Water 

Bore well water available in laboratory was used for casting 

the specimens. Water should be potable and free from acids, 

oils, alkalies and other organic impurities. 

5) Flyash  

 Fly ash to be collected from thermal power plant, Mettur. 

The properties of fly ash   are confirming to IS 3812 -1981.  

6) Chemical Admixtures 

a) Superplasticiser/High Range Water Reducing 

Admixtures 

The super plasticizers to be used are GLENIUM 77 SCC. 

Super-plasticizers were first developed as water reducer in 

Japan and Germany in the early 1960’s. The use of super-

plasticizers in concrete is a mile stone in the advancement of 

concrete technology super-plasticizers for, inorder   

1) To produce pump able concrete. 
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2) To produce high workability concrete requiring little or 

no vibration during placing. 

3) To minimize the segregation and bleeding of concrete. 

b) Viscosity Modifying Agent (VMA) 

Admixtures that modify the cohesion of the SCC without 

significantly altering its fluidity are called viscosity 

modifying (VMA). These admixtures are used in SCC to 

minimise the effect of variations in moisture content, fines 

in the sands or its grain size distribution, making the SCC 

more robust and less sensitive to small variations. The VMA 

to be used is a Novel Poly Carboxylic based High Water 

Reducing Agents (HRWRA). 

7) Crimped Steel Fiber   

Crimped Steel Fiber are low carbon, cold drawn steel wire 

fibers designed to provide concrete with temperature and 

shrinkage crack control, enhanced flexural reinforcement, 

improved shear strength and increase the crack resistance of 

concrete.Increases overall durability, fatigue resistance and 

flexural toughness, which Reduces segregation, plastic 

settlement, and shrinkage cracking of concrete. The volume 

fraction in which the fiber to be added is 0.5%,1% and 

1.5%.The aspect ratio is of 50. 

III. TESTS ON FRESH PROPERTIES 

A. Slump-Flow 

Slump-flow value describes the flowability of a fresh mix in 

unconfined conditions Visual observations during the test 

and/or measurement of the T50 cm can give additional 

information on the segregation resistance and uniformity of 

each delivery. This test is done using the Slump cone. 

B. Viscosity 

Viscosity can be assessed by the T500 time during the 

slump-flow test or assessed by the V-funnel flow time. The 

time value obtained does not measure the viscosity of SCC 

but is related to it by describing the rate of flow. Concrete 

with a low viscosity will have a very quick initial flow and 

then stop. Concrete with a high viscosity may continue to 

creep forward over an extended time. 

C. Passing Ability 

Passing ability describes the capacity of the fresh mix to 

flow through confined spaces and narrow openings such as 

areas of congested reinforcement without segregation, loss 

of uniformity or causing blocking using the L-box test. In 

defining the passing ability, it is necessary to consider the 

geometry and density of the reinforcement, the 

flowability/filling ability and the maximum aggregate size. 

D. Segregation Resistance 

Segregation resistance is fundamental for SCC in-situ 

homogeneity and quality is found by the J-ring. SCC can 

suffer from segregation during placing and also after placing 

but before stiffening. Segregation which occurs after placing 

will be most detrimental in tall elements but even in thin 

slabs. 

S. 

No 
Method Property Test Results 

1 Slump flow Flowability 695mm 

2 
T500 cm Slump 

flow 
Flowability 5s 

3 V-funnel Viscosity 5.30s 

4 L-box 
Passing 

ability 
6 & 10s 

Table 4: Fresh Concrete Tests for SCC 

Hence the flow for Self compacting concrete is 

obtained for the expected ratio. 

IV. TESTS ON HARDENED PROPERTIES OF SELF-COMPACTING 

CONCRETE  

The Hardened properties of self-compacting concrete are 

studied using casted and cured beam of size 

1100mmx100mmx150mm. Crimped steel fibers are added at 

the soffit level of the beam at the cover distance. The flow 

of SCC doesn’t get affected instead the steel fibers where 

about to settle and it is handled by simultaneous mixing. The 

steel fibers are added at 3 different ratios of 0.5%,1% and 

1.5%. The test results are compared with that of the 

conventional concrete and are justified. The testing of beam 

is as shown in the figure 1. 

 
Fig. 1: Testing of Beam 

A. Results and Discussions: 

 
Fig. 2: Load vs Deflection 

From the test results on the flexural properties, fiber ratios 

of 1% have shown a significant strength when compared to 

that of the others. The failure in the flexure is due to that of 

the Yielding of steel rods. However, First crack load is 

much better than that of the conventional concrete. 
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V. CONCLUSION 

Test results on fresh properties of self-compacting concrete 

shows that the  relationship exist between fresh and 

rheological properties, and it shows that yield 

value/viscosity increases with the increase of V-funnel flow 

time. The present investigation has shown that it is possible 

to design a steel fiber reinforced self-compacting concrete 

incorporating high volumes of class F fly ash. Flexural test 

results reveal that the ultimate load carrying capacity is 

optimum at 1% addition of fibers. Results indicate that the 

matrix composite were low in early ages, but by aging the 

specimens have more considerable effect on its strength.  

This study shows addition of steel fiber reinforcement and 

mineral admixture like fly ash to the concrete, can improve 

the technical properties of specimens. SFRSCC mixes show 

higher flexural strength rather than normal compacting 

concrete. In this paper, it was observed that, incorporation of 

mineral admixtures reduced the water requirement of a SCC 

mixture. In other words, using steel fibers does not affect the 

workability characteristics of SCC mixtures. 
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