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Abstract - Self-compacting concrete (SCC) is a high-performance concrete that is able to flow under its own weight, 
completely filling the formwork without any segregation or bleeding and consolidating without the need of vibration. SCC 
has a good surface finish, construction time is reduced and its production is environmental friendly (no noise, no vibration). 
The objective of the current study is to investigate and compare the influence of glass fibres on fresh and hardened properties 
of self-compacting concrete. For this purpose three mixes; control mix, SCC with viscosity modifying admixtures (VMA) 
only, SCC with VMA and glass fibres; were prepared with a water-powder ratio of 0.35. Experiments revealed that after the 
addition of fibres, fresh properties of SCC (i.e. flow-ability, passing ability and resistance to segregation) were reduced but 
the properties were still in the prescribed range. Hardened properties (i.e. compressive strength, split tensile strength, flexural 
strength and modulus of elasticity) were improved after the addition of fibres.  
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I. INTRODUCTION 
 
The key properties of self-compacting concrete; 
filling ability, passing ability and segregation 
resistance are achieved by limiting the coarse 
aggregate content, the maximum aggregate size and 
reducing water-powder ratios together with the use of 
super-plasticizers. During the transportation and 
placement of SCC, the increased flow- ability may 
cause segregation and bleeding which can be 
overcome by enhancing the viscosity of concrete mix 
by using viscosity modifying admixtures (VMA) [1]. 
Plain concrete (without fibres) contains numerous 
micro-cracks and their rapid propagation under 
applied stress is responsible for the low tensile 
strength of the material. Tensile and flexural strengths 
of concrete can be improved by introducing fibres 
that would obstruct the propagation of micro-cracks, 
hence delaying the onset of tension cracks and 
increasing the tensile strength of the material [2] [7]. 
In literature use of steel, polypropylene, basalt, glass, 
nylon, polyester, coconut fibres in conventional 
concrete have been reported [3] but there is limited 
amount of data available on fibre reinforced self-
compacting concrete.  Cem-FIL Alkali resistant (AR) 
glass fibres[5] are used for this purpose. These glass 
fibres are unique as a concrete reinforcement since 
they have same specific gravity as the aggregate to 
assure easy fibre dispersion. The main aim of current 
study is to investigate and compare the influence of 
glass fibres on fresh and hardened properties of self-
compacting concrete. For this purpose conventional 
concrete without VMA and fibres (control mix), self- 
compacting concrete (SCC) with VMA only, SCC 
with VMA & glass fibres (SCC-G)  are prepared. 
 
II. MIX PROPORTIONS 
Several trial mixes were made by adjusting the 
amount of water-powder ratio and dosages of super-

plasticizer. Since, self-compacting concrete has 
almost equal amount of fine and coarse aggregates [4] 
therefore, fine and coarse aggregate content were 
fixed to 725 kg/m3 and 775 kg/m3 respectively. Self-
compatibility was achieved at a water- powder ratio 
of 0.35 and a super-plasticizer dosage of 0.8%. 
Further, 0.3% of viscosity modifying admixture was 
also added to obtain appropriate cohesiveness of the 
mix. The mixing proportions finally decided through 
several trial mixes are given in Table 1. From 
literature we found that amount of glass fibres added 
in self-compacting concrete is 0.6 kg/m3[7] which 
was decided through several trial mixes. Three mixes; 
control mix, SCC with VMA only (SCC), SCC with 
VMA and glass fibres (SCC-G) were prepared. 
 

 

 
Table No. 1 Mix Proportion of different mixes 

 
III. TESTING OF THE SPECIMENS 

3.1  
3.1. Fresh properties of SCC: Following tests were 
conducted on fresh SCC to assess  theworkability 
properties. 
1. Slump flow test and measurement of T 500time 
2. L-boxtest 
3. V-funnel flow tests; T0andT5 
4. J-ringtest 
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3.2 Tests conducted on hardened concrete 
The hardened concrete tests for compressive 
strength,  split tensile strength, flexural strength and 
modulus of elasticity wereperformed, 
 
IV. RESULTS AND DISCUSSIONS 
 
In order to study the effect on fresh properties of SCC 
of different mixes, slump flow with T500, V-funnel 
(T0 and T5), L-box and J-ring tests were conducted. 
The results of fresh properties of all mixes are given 
in Table 2. All the properties are within the limits 
prescribed by EFNARC, 2005 [6]. 
 

 
Table 2. Fresh properties of different mixes of SCC 

 
Slump flow: In the study, we found that SCC had an 
excellent slump flow of 719 mm but slump flow  was 
decreased when the fibres were added in SCC. 
Presence of glass fibres reduced the slump flow by 10 
mm. The minimum slump flow found  was  
forthemixSCC-
G(709mm),butthatwasstillwithinthespecifiedlimit(600
mm). 
 
T500 flow time: T500 flow time was minimum for 
SCC (3 sec). The flow time was increased when 
fibres were added in SCC. Addition of glass fibres 
increased the flow time by 0.8 sec. The maximum 
flow time was found for the mix SCC-G (3.8 sec) but 
that was still in the specified limit i.e. 5 sec. 
 
L-box ratio: As expected, the ratio h2/h1 was 
maximum for the mix SCC (0.91). Addition of glass 
fibres reduced the h2/h1 ratio by 0.01. The h2/h1 ratio 
was found to be 0.90 when glass fibres were added. 
 
Funnel Time: V-funnel time increased as the fibres 
were added in the mix. Increase in V-funnel time 
when glass fibresaddedwas0.5sec. 
 
J-ring value: The J-ring value for SCC was found to 
be 6 mm. Addition of glass fibres increased the J-ring 
value  by 1.5mm. 
From the above observations, it was found that the 
fresh properties of SCC mixes having different fibres, 
was within the limits prescribed by EFNARC. The 
addition of glass fibres had a slight effect on the fresh 
properties of self-compacting concrete(SCC). 
 
Hardened properties: The hardened properties such 
as compressive strength, split tensile strength, 
modulus of rupture and modulus of elasticity of 
different mixes were tested and the influence of glass 
fibres on these properties was studied. The 
observations are given in Table 3. 

 
Table.3. Hardened properties of different mixes 

 
Compressive strength: Compressive strength of SCC 
was found to have increased by 1.27%, 2.46% and 
2.35% over control mix after 3, 7 and 28 days 
respectively. Addition of glass fibres resulted in 
increase in compressive 
strengthby11.40%,11.53%and7.97%overcontrolconcr
eteafter3,7and28daysrespectively. 
The results of the tests performedare shown 
graphically in Fig.1. 
 

 
Fig. No. 1-(a) & (b) 

 

 
Fig. No. 02 
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Fig. No. 3 

 
Split tensile strength: The values of Split tensile 
strength of SCC wasfound to be slightly smaller than 
control mix, but there was significant increase in split 
tensile strength when the fibres were added in SCC. 
Split tensile strength of SCC-G was increased by 
2.42% over control mix. The results are shown 
inFig.2. 
 
Flexural Strength.Figure 3 shows the comparison of 
flexural strength of different mixes of SCC and 

control mix after 28 days. Addition of fibres resulted 
in increase of flexural strength of SCC mixes. An 
increase of 2.14% in flexural strength of SCC-G was 
observed over the control mix. However, the flexural 
strength of SCC was decreased by 1.5% over control 
mix as can be seen from Fig. 3. 
 
Modulus of Elasticity: Concrete cylinders 300 mm 
in length and 150 mm in diameter were tested in a  
compression testing machine after 28 days. The 
deformations were observed with the help of a 
digitaldialgauge with a least count of 0.01 mm. The 
values of modulus of Elasticity were obtained by the 
slope of the linear portion of the curve (initial tangent 
line). Modulus of elasticity of SCC was found to be 
1.1% less than that of control mix. When glass and 
fibres were added, the increase of modulus of 
elasticity was found to be 2.70% over the control 
mix.

 

 
 
CONCLUSIONS  
 
The results show that the use of glass fibres improved 
the hardened properties of self-compacting concrete, 
though the use of these fibres affected the fresh 
properties marginally. The following conclusions can 
be drawn from the presentstudy: 

FRESH PROPERTIES 
 
Filling ability: Filling ability was found to be 
maximum for self-compacting concrete without 
fibres.  
Passing ability: Passing ability was also found to be 
maximum for self-compacting concrete without 
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fibres. 
Resistance to segregation: Addition of glass fibres 
reduced the segregation resistance of SCC. 
 
Hardened properties 
Compressive strength: Compressive strength of 
SCC of all mixes was found to be slightly higher than 
that of control mix.        Addition of glass fibres in 
SCC increased the compressive strength. Results 
show that 3, 7 and 28 days strengths were increased 
when the fibres were added in the mix. Glass fibres 
increased the 28 days compressive strength by 5.5%. 
Therefore, the use of glass fibres is found to be 
effective in increasing the compressive strength. 
 
Split tensile strength: Split tensile strength of SCC 
was 5.3% less than that of control mix. However, 
split tensile strength was found to be maximum for 
SCC-G (i.e. when glass fibres were added in the mix) 
and minimum for SCC without fibres. Glass fibres 
leads to an increase of 8.2% in split tensile strength. 
Therefore, the increase in split tensile strength is 
found to be more when glass fibres are used. 
 
Flexural strength: Flexural strength of SCC was 
marginally smaller than that of control mix. Addition 
of glass fibres  increased the flexural strength of the 
mix by 3.7% . Hence, we can conclude that for 
increasing modulus of rupture, addition of  glassfibres 
is found to be effective. 
 

Modulus of Elasticity: Due to higher paste content 
modulus of elasticity of SCC had a value lower than 
that of control mix. Modulus of elasticity was found 
to be minimum for SCC without fibres and maximum 
when fibres were added in the mix. Addition of glass 
fibres increased the modulus of elasticity from 30667 
N/mm2 to 31840 N/mm2 (an increase of 3.8%).         
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