
 

International Journal of Research 
Available at https://journals.pen2print.org/index.php/ijr/  

 

e-ISSN: 2348-6848 
p-ISSN: 2348-795X 
Volume 06 Issue 11 

October 2019 

 

Available online: https://journals.pen2print.org/index.php/ijr/  P a g e  | 101    

Experimental Study of Self-Compacting Concrete with 

Plastic Fibre 
Atulpal Singh Pawar, Sourabh Dashore 

M. Tech scholar, Assistant Professor, SIMS Indore, Madhya Pradesh, India 

 

ABSTRACT 

Self-compacting concrete is a mixture that might be compacted into all corners of 

formwork, by means of its self weight and without the requirement for vibrating 

compaction. In spite of its high flow ability, the coarse aggregate is not segregated. Thus 

SCC eliminates the need of vibration either external or internal for compaction of concrete 

without compromising its engineering properties. The filling capacity, passing capacity and 

strength can be considered as the principle properties of new SCC. Solidified mechanical 

properties of SCC are like that of typically vibrated cement. The transfer of waste plastics 

after their utilization is making a risk nature.  

Plastic is a non-biodegradable material, and it neither rots nor declines in water or in soil. 

Then again it contaminates the water and soil. If plastic burnt, it releases many poisonous 

gases and cause the air pollution; the inhalation of such toxic gases is very dangerous to 

health. Suitable methods of plastic destruction are not yet invented. Because of this nature, 

several nations of the world have put a ban on using the plastics. The plastic is becoming a 

real headache for the environmentalists. 

In this research reinforced self-compacting concrete with waste plastic fibre (WPFRSCC) 

are produced as an effective construction material. This has a double preferred position that 

the qualities of SCC are enhanced one side and waste plastic transfer is accomplished then 

again. In this work a mix proportion for M40 concrete is done by IS:10262:2009 method 

and experiments to study the flow characteristics of SCC with different percentages of 

waste plastic fibers like 0, 0.50, 1.00, and 1.50% are carried out and mixed different 

proportion of super plasticizer like 1%, 0.90%, 0.80% and 0.70%. After getting the satisfied 

mixes, cube specimens, cylinder specimens and beam specimens are cast with different 
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percentages of fiber. Strength tests are carried out on these specimens to consider the 

hardened properties of SCC with waste plastic strands. 

In the present work squander plastic fiber strengthened SCC has been created effectively 

without utilizing consistency altering operator. Four distinctive blends have been created for 

various rates of strands fulfilling the particular necessities of SCC in new state.  It is found 

that 1.0% of fiber content and 0.70% of super-plasticizer is optimum from strength 

considerations.  

Keywords: GGBS, M40 Grade Concrete, Plastic Fibre, Glenium B233, NVC, SCC, 

EFNARC (2005), WPFRSCC. 

INTRODUCTION 

 

In construction field concrete is the essentially used material. Because of the development 

of tall buildings and mega projects extends everywhere throughout the world there are an 

increases the demand for high strength concrete. Presently concrete is never again a material 

comprising of the utilized fixings like bond, total and water. It has developed into an 

engineered material with new constituent. The modern day requirement is to develop the 

efficiency at building sites, to have better working conditions and have improved quality 

and appearance of the structures. In favor of the modern day requirement, concrete should 

possess property like more flow ability, more strength, more durability, self-compatibility, 

better serviceability to satisfy the various performance criteria. Self-compacting concrete is 

an innovation to address these requirements. Plastics after their utilization they become 

squander, can utilized as filaments in cement to confer some extra attractive characteristics 

to concrete. The waste plastic holders/utensils and so forth can be cut as filaments and they 

can be utilized in cement to build the elasticity and different properties of cement. The 

waste plastic fiber fortified solid will have positively great characteristics when contrasted 

with conventional cement. Some special properties may be induced to concrete by the 

adding of waste plastic fiber and it can be utilized effectively in the structure field. 
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 SCC: 
 

Self-compacting concrete has first introduced in Japan in 1980’s. SCC has a concrete which is 

made up of conventional concrete materials which may or may not have viscosity modifying 

admixture. It is likewise called self-setting or self-leveling concrete. SCC streams to a uniform 

level under gravity without isolation and totally fills the structure work and spaces between the 

supports with no need of mechanical solidification. This sort of cement must have a high droop 

which can be accomplished by including super plasticizer.  Simultaneously the solid needs to 

stay strong during taking care of which can be accomplished by consolidating consistency 

altering admixture (VMA). Another methodology is by expanding the fine total substance and 

diminishing the coarse total. Be that as it may, this will bring about high volume of concrete 

which expands the expense and the temperature rise. Adding chemical admixture is also 

expensive, but as the labor cost is reduced it will offset the increased cost. Mineral admixtures 

such as granulated blast furnace slag and fly ash shall be enhance the slump and also reduce 

the cost. SCC has both economic and technological benefits. SCC is commonly used to 

decrease the set up expense and furthermore because of its exhibition improvements. 

SCC has the following advantages: 

 Reduces equipment and labours; as SCC gets consolidated itself, it results in savings in 

purchasing vibrating equipments and their maintenance and operation also labour. 

 Unskilled labors can handle as it enables casting of concrete and develops desired 

mechanical properties. 

 The construction duration is shorter as the casting is faster. 

 It results in uniform and complete consolidation thus ensuring good construction quality. 

 Due to absence of vibration noise level is reduced. 

 It gives greater freedom in designing small and closely spaced reinforcing steel that may 

be use to manage cracks. 

 It provides a larger working environment, where labor intensive operations can reduce 

tripping hazards through the removal of some electrical cords. 

 It gives better uniform finishes free of honey combing and bleeding when a well propertied 



 

International Journal of Research 
Available at https://journals.pen2print.org/index.php/ijr/  

 

e-ISSN: 2348-6848 
p-ISSN: 2348-795X 
Volume 06 Issue 11 

October 2019 

 

Available online: https://journals.pen2print.org/index.php/ijr/  P a g e  | 104    

SCC mixture issued. 

Objectives of the Present Research Work: 

 

The current investigation aims at developing self-compacting concrete by using manufactured 

sand as there are scarcity for river sand and using GGBS as a mineral admixture. Further 

efforts are made to develop the qualities by adding plastic fibre waste. 

The usefulness qualities of the created waste plastic fiber fortified self-compacting concrete in 

new state are to be considered, likewise the conduct of WPFRSCC in pressure, strain and 

flexure are to be assessed.  

In this examination the impact of the waste plastic strands on functionality, compressive 

quality, rigidity and flexural quality of SCC will be assessed by directing trials in the research 

center. Droop stream test and J-Ring will be led to assess usefulness. To determine the 

hardened properties, compression, splitting tensile strength, flexure, and impact and durability 

test will be conduct. 

 Accordingly the specific objectives of this investigation are listed below: 

 To conduct experiments to study fluidity of self-compacting concrete by means of plastic 

fibers wastes are using special percentages of fibres. 

 To direct the compressive quality, parting elasticity, flexural quality, and effect quality test 

on WPFRSCC with waste plastic filaments utilizing various rates of strands to assess the 

impact of waste plastic strands on the quality attributes of SCC. 

 To analyze the result and evaluate them through reference SCC mix without fibers. Thus a 

detailed experimental program will be carried out with available raw materials, GGBS, and 

waste plastic fibers. 

 Fresh and hardened characteristics will be obtained for various percentages of fibers. The 

consequence of plastic fibers on SCC at elevated temperature is also studied. The results 

will be analyzed and useful conclusions will be drawn. 
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METHODOLOGY 

 
A detailed observational research on reinforced self-compacting concrete by waste plastic 

fiber had been planned to come through the objectives mentioned in Chapter 1. The 

materials which is uses for conventional concrete are also used for manufacture of SCC 

except that SCC contains lesser aggregate and more paste. SCC have compulsory a high 

slump, it can obtained by addition ofmore quantity of super-plasticizer which causes 

bleeding. This problem can be solved in two ways; 

1) Uses of mineral admixture 

2) Uses of viscosity modified agent 

 

In this research ground granulated impact heater slag is utilized as mineral admixture to 

get the necessary functionality. The compound admixture utilized is Glenium B233 to 

improve the stream properties, and decrease the water powder proportion. So as to 

improve the quality and solidness properties squander plastic strands of angle 

proportion 50 are included. The physical properties of various materials utilized in the 

examination are displayed in this part. The various materials utilized in this examination 

are concrete, fine total, coarse total, GGBS, super plasticizer, squander plastic strands 

and water. Tests are directed on these material and results are displayed in this part. 

     Experimental Investigation 

In this test examination an endeavor has been made to contemplate the stream and 

quality attributes of self-compacting concrete with the expansion of waste plastic 

strands into it. The thickness of waste plastic filaments was 1mm and expansiveness 

was kept at 2.5mm and length was 50mm and these strands were straight. The tests 

done on crisp and solidified properties are exhibited in this part.  

The blend extent for M40 cement was finished by utilizing IS Code technique. 

Different tests were performed to assess filling capacity, passing capacity, and 
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isolation obstruction of new cement blends. The tests were led according to IS codal 

rules. For each blend 3D shapes, chambers and pillars were cast to assess compressive 

quality, split rigidity and flexural quality separately. 

Table 1 Test results of SCC at different proportion of 

Waste plastic fibers in fresh state 

 
 

Mix 

 
% of 

fibre 

Slump 

flow 

(760-850) 

(for class 

SF3) 

T50cm 

(≤2forVS1) 
(> 2 

forVS2) 

V-funnel 

(≤8 forVF1) 

(9 to25 for 

VF2) 

V- 

funnel 
T5min 

(+3 sec) 

J –Ring 

(0- 

10mm) 

 
L-box- 

(>0.75) 

SCC0.00 0.00 780 4 8 12 3 0.97 

SCC0.5 0.50 775 7 14 15 8 0.95 

SCC1.00 1.00 760 9 16 19     12    1.15 

SCC1.50 1.50 745 11 12 16      9    1.40 
 

 

RESULTS AND DISCUSSIONS 

     Compressive Strength Test: 

The procedure given in IS: 516-1959 was followed. The test was done on 

150*150*150mm 3D squares, up to the times of testing the solid shapes were kept in 

water. The shapes were tried at 28days for quality attributes. In the wake of cleaning 

of the bearing surface of pressure testing machine, the pivot of the example was 

deliberately lined up with the focal point of push of the plate. No pressing was utilized 

between countenances of the test example and platen of testing machine. The 

arrangement is appear in the Fig 4.9. The heap was applied at a consistent rate until 

the devastating of the example and the devastating burden was noted down. The 

Compressive quality is gotten by partitioning the devastating burden by the surface 

region of the solid shapes. The example estimation is appeared in Appendix-3. The 28 

days compressive strength results are shown in Table 4.1. 
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Fig. 1 Compression strength test set up 

 

 

Table 2 Cubes Compressive strength of WPFRSCC after 28 days curing 

 

 
 

SL.NO. 

 
 

% OF FIBRE 

FAILURE 

LOAD 

( KN) 

 
COMPRESSIVE STRENGTH 

AFTER 28 DAYS in N/mm
2
 

 

COMPRESSIVE 

STRENGTH AFTER 28 

DAYS in N/mm
2
 

1  
0.00% 

930 41.33  

41.62 
2 944 41.95 

3 936 41.60 

4  

0.50% 

948 42.13  

42.42 
5 957 42.53 

6 959 42.62 

7  
1.00% 

992 44.10  

44.30 
8 995 44.20 



 

International Journal of Research 
Available at https://journals.pen2print.org/index.php/ijr/  

 

e-ISSN: 2348-6848 
p-ISSN: 2348-795X 
Volume 06 Issue 11 

October 2019 

 

Available online: https://journals.pen2print.org/index.php/ijr/  P a g e  | 108    

9 1003 44.57 

10  
1.50% 

970 43.10  

42.78 
11 954 42.40 

12 964 42.80 

 

 

 

 

Fig. 2 Compressive strength results of WPFRSCC after 28 days of curing 

 

Effect of percentage of plastic fibers on compressive strength 

 

As seen from Fig No. 4.10 it is observed that the average compressive strength of 

WPFRSCC is increasing with increase in percentage of fibers up to 1.0%. In this 

work the level of filaments by volume of cement was expanded from 0.0% to 

1.5%.But at 1.5% of fiber expansion the compressive quality of solid example will 

in general decline. This is on the grounds that higher volume meddles with 

cohesiveness of solid blend. Inappropriate blending of filaments with grid happens 
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due to balling impact of strands, which expands air voids in the blend and thus 

decreases quality. From the examinations made by Arediwala,[55] it is likewise 

observed that compressive quality abatements because of higher measurement of 

super plasticizers, as a result of more extensive spread of air rises in the blend. In 

this examination the measurement of super plasticizer is expanded with increment 

in level of filaments to improve stream capacity of the blends. From Table 4.1 it 

tends to be seen that there is increment in compressive quality of WPFRSCC from 

0 to 4% as the level of fiber increments from 0.0% to 1.0 %. In this examination a 

limit of 44.30 N/mm2 compressive qualities at 1.0% fiber substance was 

accomplished for M40 evaluation of WPFRSCC. 

Study about cost of 1 m
3
 of NVC and SCC 

 

The point of this examination is to build up a ability SCC with and without plastic fiber .Cost 

investigation of SCC and NVC has been done so as to advance the SCC in the field 

developments to an enormous degree. 

Table 3 Normal vibrating concrete (NVC) cost for 1m
3
 

S.NO. Item Weight(Kg/m
3
) Rates (Rs/Kg) Cost (Rs/m

3
) 

1 Cement 480 8.5 4080 

2 Sand 682 2.5 1705 

3 Coarse 

Aggregate 

1042 1.2 1251 

4 Total 7036 

 

Table 4 Self-Compacting Concrete (SCC) cost for 1m
3
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S.NO. Item Weight(Kg/m
3 

) Rates (Rs/Kg) Cost (Rs/m
3
) 

1 Cement 280 8 2240 

2 Sand 936 2.5 2340 

3 Coarse 

Aggregate 

734 1.2 880 

4 Glenium B233 1.5 280 420 

5 GGBS 195 7 1365 

6 Total 7245 

 

The cost examination of SCC per cum for various blends is contrasted and that of 

proportionate evaluation of NVC per cum. The proportionate evaluation of NVC is chosen 

dependent on the compressive quality of SCC. From the tables of 5.1 and 5.2, it is seen that 

the expense of SCC is 2.90% more than that of NVC. While contrasting the expense of SCC 

and NVC, just the fundamental expense of cement is viewed as which incorporates the 

expense of material, movement charges and work charges? The expenses of steel and creation 

charges are rejected.  

From the before referenced discourse, it is presumed that the expense of SCC is tantamount to 

that of NVC and is better than NVC in numerous regards. Thus SCC might be the favored 

decision, not just when lying of cementing conditions are troublesome, yet in addition for 

making great completed surfaces. 

Conclusions 

From the results of experiments and analysis carried out the following conclusions were 

drawn: 
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 In the present examination WPFRSCC has been delivered without including 

thickness changing operator. In the new state, when the expansion of waste plastic 

filaments were expanded it caused lower flowability, passing capacity and isolation 

opposition. So the super plasticizer measurements were expanded from 0.7% to 1.0% as 

the fiber substance expanded from 0.0% to 1.5%. The super plasticizer dose for fiber 

content more noteworthy than 1.5%was over 1% which caused draining and isolation. So 

it tends to be reasoned that past 1.5% fiber content for an angle proportion of 50 it is hard 

to accomplish self-compacting concrete. 

 As per the EFNARC 2005 rule for the approval criteria for SCC, slump-flow 

values are among 760-850 mm and therefore the WPFRSCC mixes go to class SF3. It 

might be used in very packed structures with compound shapes. It gives superior surface 

finish than SF2 for normal vertical applications. 

 Every WPFRSCC mixes created go to VS2 class as T500 values are more than 2 

As per the EFNARC 2005 rule. They assure viscosity and fluidity characteristics. It is 

satisfied for walls and piles and like tall structures. 

 All the WPFRSCC blends delivered in this investigation have a place with VF2 

class SCC as indicated by EFNARC 2005 rules as the V – pipe esteems are between 9 to 

25. They fulfill consistency and stream capacity attributes. It is appropriate for dividers 

and heaps for example for tall and slim structures. 

 All the WPFRSCC blends delivered in this work have a place with PA1 class SCC 

as indicated by EFNARC 2005 rules where the L-Box proportion esteems are more 

noteworthy than 0.8 with three bars in L-box. It is reasonable for support with dividing 

between 80-100mm accordingly all the blends are fulfilling the particular prerequisites 

for SCC in crisp state. 

 Compressive quality estimations of WPFRSCC at 28days are expanding in the 

request for expanding level of strands upto 1.0% filaments. The most extreme 

compressive quality accomplished for 1.0% fiber substance is 44.30 N/mm2 for M40 

structure. At 1.5% of fiber content, the quality reductions to 42.78 N/mm2. 
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 Split tensile estimations of WPFRSCC at 28days are expanding in the request for 

expanding level of filaments up to 1.0% strands. The greatest Split rigidity accomplished 

for 1.0% fiber substance is 4.59 N/mm2 for M40. At 1.5% of fiber content the rigidity 

diminishes to 4.24N/mm2. 

 Flexural quality estimations of WPFRSCC at 28days are expanding in the request 

for expanding level of strands upto 1.0% filaments. The greatest Flexural quality 

accomplished for 1.0% fiber substance is 5.06N/mm2 for M40. At 1.5% of fiber content 

the quality declines to 4.49 N/mm2. 

 From the solidified properties test outcomes it very well may be reasoned that 

most extreme compressive quality, split rigidity and flexural quality can be accomplished 

at 1.0% expansion of waste plastic filaments with an angle proportion of 50. 

Subsequently 1.0% of waste plastic fiber can be considered as ideal from quality 

contemplations for WPFRSCC. 

 The cost examination of SCC per cum for various blends is contrasted and that of 

proportionate evaluation of NVC per cum. The proportional evaluation of NVC is chosen 

dependent on the compressive quality of SCC. From the table 8.4, it is seen that the expense 

of SCC (100% OPC) is 2.90% more than that of NVC.  
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