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Abstract— Self-Compacting Concrete (SCC) offers several 

technical and economic benefits, the use of fibers extends its 

possibilities. Self-Compacting Concrete is a relatively 

different type of concrete which comparatively have a high 

flow ability and cohesiveness to conventional concrete. 

Glenium 8233 is a superplasticizer which acts as a water 

reducing agent and Viscosity Modifying Agent (VMA) with 

reference to the EF¬¬NARC specifications are used. In this 

project glass fibers and steel fibers are used in combination 

and they are added in three different ratios about 50/50, 25/75 

and 75/25 to the concrete. The Self-Compacting criteria of the 

mixes are attained by conducting the Slump flow, V-funnel 

and J-Ring tests on the fresh concrete obtained are checked 

against the specifications given by EFNARC guidelines. The 

fibers are added to the concrete as 0.25%, 0.5%, 0.75% and 

1% to the volume, eventually the inclusion of fiber reduced 

the flow ability and passing ability of the concrete. The 

addition of fiber to the concrete increases the mechanical 

properties and also satisfies EFNARC specifications of Self-

Compacting Concrete up to certain ratio but the mix that are 

added with concentration of more glass fibers failed to attain 

the Self-Compacting nature, the more the volume of glass 

fiber the workability is affected. 
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I. INTRODUCTION 

Self-Compacting Concrete is a concrete with the ability to 

compact itself only by means of its own weight without the 

requirement of vibration. It fills all voids and reinforcement 

spaces and it flows freely without any segregation even in 

highly reinforced concrete members. While flowing in the 

formwork, SCC is able to de aerate almost completely. The 

use of SCC offers many benefits to the construction practice 

such as  the elimination of the compaction work which  results 

in reduced costs of placement, a shortens the construction 

time and which eventually improves the  productivity. In SCC 

there will be reduced noise during casting, better working 

conditions and the possibility of expanding the placing times 

in inner city areas. Other advantages of SCC are an improved 

homogeneity in the concrete production and the excellent 

surface quality without blowholes or other surface defects. 

The use of fiber in the concrete may increase the 

quality of the concrete up to certain level, depending upon the 

properties of the concrete and the fibers the character and 

performance of the fiber reinforced concrete vary. The 

properties of fibers that are to be considered are fiber 

concentration, fiber orientation, fiber distribution and fiber 

geometry. However, the concept of hybridization, adding two 

or more types of fiber into concrete can offer improvement in 

the various engineering properties as the presence of one fiber 

enables more efficient utilization of the potential properties 

of other fiber  

II. MATERIALS AND PROPERTIES 

A. Cement 

Ordinary Portland cement of 53 grade conforming to IS 

12269:1987[9] with specific gravity of 3.15 was used for the 

study.  

B. Fine Aggregate 

Locally available river sand passing through 4.75 mm IS Sieve 

conforming to IS 383:1970[10] with a fineness modulus of 3.25 

was used. The specific gravity of the sand was found to be 

2.74. 

C. Coarse Aggregate 

Crushed granite aggregate available from local sources with 

100% passing through 12.5mm and retained on 10mm sieve 

and water absorption 0.4% was used. The specific gravity was 

found to be 2.7. 

D. Water 

Potable fresh water available from local sources free from 

deleterious materials was used for mixing and curing of all the 

mixes tried in this investigation. 

E. Flyash 

Class F-Type flyash has been obtained from the Mettur 

Thermal power plant with specific gravity of 2.41 and fineness 

modulus of 3200 cm2/gm is used in this project. 

F. Super Plasticizer 

The super plasticizer used in this experiment was Glenium 

8233 which is Polycarboxylic ether based chemical 

admixture. 

G. Fibers 

Two types of fibers were used in this investigation to produce 

hybrid fiber reinforced concrete. They are 

 Glass fiber (S-Glass fiber) 

 Steel fiber 

In Table.1 the general properties of both the fibers 

are given. 

Properties Glass fiber Steel fiber 

Length 40 mm 30 mm 

Diameter 0.15 mm 0.6 mm 

Aspect ratio 267 mm 75 mm 

Density 2500 kg/m3 7850 kg/m3 

Tensile strength 3000 N/mm2 2600 N/mm2 

Table 1: Properties of Fiber 
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III. MIX PROPORTION AND TEST PROCEDURES 

A. Mix Proportions 

There are different types of mix design procedures for self-

compacting concrete and they were proposed by many 

scientists and scholars since the development of the self-

compacting concrete. The mix proportions are considered 

based on the works carried out by Nan su et al “A simple mix 

design method for self- compacting  concrete”[4], Self-

compacting concrete[5] by Hajime okumura and masahiro 

ouchi and with reference to the specifications and guidelines 

for self-compacting concrete by EFNARC. 

Trail Mix Proportion 

Trail mix Cement (kg/m3) Flyash (kg/m3) FA (kg/m3) CA (kg/m3) Water (l/m3) SP % W/ B ratio 

TM1 270 150 790 775 150 1.5 0.35 

TM2 300 180 870 740 150 1.5 0.35 

TM3 300 210 920 710 150 1.5 0.35 

TM4 475 135 920 700 150 1.5 0.35 

SCC1 300 210 900 710 140 1.5 0.35 

SCC2 300 210 900 710 130 1.5 0.35 

SCC3 300 210 920 710 130 2.0 0.35 

Table 2: Several trial mix tests

Several trial mix tests were carried out for the self-

compacting concrete based on the mix proportions [table 1]. 

As per EFNARC [8] the workability of the SCC is higher than 

the highest class of consistence described within EN206 and 

characterized by the following properties 

 Filling ability 

 Passing ability 

 Segregation resistance 

A concrete mix can only be classified as Self-

compacting Concrete if the requirements for all three 

characteristics are fulfilled. For the initial mix design of SCC 

all three workability parameters need to be assessed to ensure 

that all aspects are fulfilled. A full-scale test should be used 

to verify the self-compacting characteristics of the chosen 

design for a particular application.  

B. Test Methods 

Many different test methods have been developed in attempts 

to characterise the properties of SCC. Similarly no single 

method has been found which characterises all the relevant 

workability aspects so each mix design should be tested by 

more than one test method for the different workability 

parameters which are recommended by EFNARC. [8] 

 Slump flow test: The slump flow test is performed to 

assess the horizontal flow of concrete in the absence of 

obstructions. It is a most commonly used test and gives 

good assessment of filling ability of the concrete. The 

flow range should be from 650mm – 800mm. 

 J Ring test: The purpose of the J Ring test is to determine 

the passing ability of the concrete. the J Ring test is used 

in conjunction with the slump flow test. The range should 

from 0-10mm. 

 V Funnel test: It is basically used to determine the filling 

ability of the concrete after this the funnel is refilled and 

allowed settle for 5 minutes, if the concrete shows 

segregation the flow time will be increased significantly. 

By this assessment the segregation resistance of the 

concrete can be obtained. The time taken by the concrete 

to flow through the apparatus should be from 6-12 secs 

and for V Funnel T5min it can be maximum of +3 minutes 

to the original flow. 

Trail 

mix 

Slump 

flow 

(mm) 

J – 

Ring 

(mm) 

V – 

Funnel 

(secs) 

V – Funnel 

Secs 

(T5min) 

TM1 635 13 12.8 16.2 

TM2 627 12.5 12 16.8 

TM3 688 10.5 8.2 12.7 

TM4 650 11 9.5 13 

SCC1 716 7 9.3 12.2 

SCC2 742 6.5 7.6 10.3 

SCC3 805 5 5.2 8.8 

Table 3: Workability Tests 

After obtaining all trail mix values, SCC 2 had been 

taken for further proceedings. Since the inclusion of fibers 

after certain percentage might reduce the deformability of the 

concrete, hence the trail mix which satisfied EFNARC 

requirements (SCC 2) is taken. The fibers are added in a 

different percentage (0.25%, 0.5%, 0.75%, 1%) to the volume 

of concrete and their mechanical properties can be tested. In 

this process of addition of fibers, three different Glass Fiber 

(GF) and Steel Fiber (SF) ratios are used. Which are 

 SCC 2A – 50/50 GF and SF  

 SCC 2B – 25/75 GF and SF 

 SCC 2C – 75/25 GF and SF 

IV. RESULTS AND DISCUSSION 

A. Fresh State Properties 

The Slump flow test, J-Ring test and V-Funnel test had been 

conducted on the fresh concrete to analyses how the 

incorporation of fibers had an effect on the deformability of 

the fresh concrete.  Table 4 shows the results obtained from 

the tests on fresh concrete. 

Tests on Fresh Concrete 

Mix 
Fiber 

% 

Slump 

flow test 

(mm) 

J Ring 

test 

(mm) 

V 

Funnel 

test 

(secs) 

V 

Funnel 

test 

(T5min) 

SCC 

2A 

0.25 655 10 12 15.8 

0.5 575 15.5 14.8 19 

 

SCC 

2B 

0.25 685 6.5 9.8 12.5 

0.5 610 12 12.8 16.2 

 

SCC 

2C 

0.25 605 13 13.3 17.6 

0.5 485 20.5 16.2 21.8 

Table 4: shows the results obtained from the tests on fresh 

concrete. 

In general, the main characteristics of a self-

compacting concrete is its deformability and flowability. The 
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inclusion of fibers doesn’t affect the flowability much up to 

certain level of fiber percentage. Eventually the flowability of 

the concrete ceases after certain limit of fiber content in the 

concrete. 

B. Hardened State Properties 

The casted specimens are tested for the hardened properties of 

the concrete. The Compressive strength, Split tensile strength 

and the Flexural strength of the concrete can be obtained. 

Tests on Hardened Concrete 

Mix 
Fiber 

% 

Compressive 

strength 

(N/mm2) 

Split tensile 

strength 

(N/mm2) 

Flexural 

strength 

(N/mm2) 

SCC 

2 
0 33.6 2.57 3.42 

SCC 

2A 

0.25 35.6 2.79 3.76 

0.5 35.5 2.87 3.78 

SCC 

2B 

0.25 36.2 2.98 3.99 

0.5 37.0 3.01 4.01 

SCC 

2C 

0.25 34.8 2.86 3.77 

0.5 34.0 2.68 3.68 

Table 5: Hardened State Properties 

V. CONCLUSION 

 The usage of fiber to the concrete increases the 

mechanical properties but reduces the workability of the 

concrete. The reduction in the workability of the concrete 

is due to the use of glass fiber, which forms network of 

fiber and restricts the flow of the concrete. 

 In particular, the 0.25 % of fiber added SCC 2B mix has 

an increase in Compressive Strength about 7.74 %, 

Flexural Strength about 16.67 % and Split Tensile 

Strength about 15.95 %, Which also satisfies the 

EFNARC requirements for Self-Compacting Concrete. 

 Though mix proportions SCC 2B 0.5%, SCC 2A 0.25% 

have 10.12 %, 5.95% increase in strength respectively, 

when it comes to the workability means they didn’t meet 

the standard. 

 The usage of the short fiber in the concrete may not    

reduce the workability because there won’t be a 

congested formation of network in the fresh concrete. 
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