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Abstract— In this study Steel fibre of crimped shape and 

high density polyethylene Fibre (HDPE) are used. Steel 

fibre of dimension 5 mm length and 2 mm width and HDPE 

of dimension 5 mm length and 2 mm width. These smart 

materials are mixed in the concrete with percentage of 

HDPE fibre Mono FRC 0.5% and HFRC of 0.25% SF + 

0.25% HDPE fibers. For M-30 grade of concrete slump test, 

compressive strength test, flexural and split tensile test are 

carried out curing period of 28 days. The results are showed 

that particular percentage of fibre and strength compared 

with normal to mono FRC to HFRC concrete. strength is 

increased in both Mono and HFRC compared to normal 

concrete. 
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I. INTRODUCTION 

Infrastructure over worldwide is growing very fast and lead 

to requirement of flowers amount of material for 

construction. Specially concrete is composite material 

consist off cement, sand, aggregate, addition of admixtures 

and water for concrete needs lots of materials.Nowadays 

material availability is gradually decreasing, so we have to 

use alternative solution to these materials buy enhancing the 

properties of some material with addition of some other 

materials will improve the properties of concrete. 

Fibre reinforced concrete is a new construction 

material that is smart materials, several research work done 

on this subject about last two decades. Fibres are 

incorporated in the concrete to enhance the properties of 

concrete the addition of these Fibres. It has been invented 

that easily available material behaving best performance 

properties related with the nominal concrete. There are 

various types of fibers are there are, steel fibre, glasssfibre, 

high density polyethylene fibre, carbon fibre, recronfibre 

etc....It has been know to improve several properties like 

tensile strength, flexural strength,Cracking resistance and 

ductility etc.... Although these material are generated around 

20 years ago, large amount fibre reinforced concrete has 

continoosly on the improved usage in the past 10 years ago. 

Several researches has been improved in variation in fibres 

and different percentage of the FRC.  

Fibres works in the concrete with 2 mechanisms 

are: spacing mechanism & crack bridging mechanism. The 

spacing mechanism needs more number of fibers to well 

spread in the cement concrete mix to fix any existing micro 

cracks. For small amount of fibres requires to fix the micro 

cracks. The second, crack bridging, more straight steel fibres 

with sufficient bond to concrete. Steel fibres are main 

example for this mechanism, advantage for impact 

resistance, ductility, tensile and flexural strength, toghness.  

 

Sudarshan et al researched on Fibre for M30 grade of 

concrete for the percentage of high density polyethylene 

Fibre are taken as 0.6%.  A number of trail mix have been 

conducted for the finding desire target strength of HDPE 

FRC concrete. HDPE FRC concrete as shown some 

improvement in all properties compared with conventional 

concrete as compressor standby 10.63%, Split tensile 

strength by 15.76 %, flexural strength by 13.9%. 

Patilshweta,et al (2014) were made Experimental work is 

made with different aspect ratio with percentage aspect ratio 

of 40, 50, 60, 20 and steel fibre 0.5% to 0.25% of different 

proportion made to the concrete. Incorporation of Steel 

fibres in concrete is gradually develops flexure strength upto 

1.5 % of fibre ratio and by aspect ratio is 40 to 70. By this 

strength is raised to 36.7% to 58.665% as to PCC by 

incorporation ofSF to concrete. 

Fibre reinforced concrete is helpfull various special 

cases of construction. It can reduce the cost with lower fibre 

dosage. The FRC againest impact Force there by improving 

toughness characteristics of hardened concrete. Fibre have 

main role to fix the cracks development, post cracking 

ductility. If fibres are strong enough have sufficient bonding 

material could posses FRC take sufficient stresses over large 

strain capacity in post cracking stage. 

A. Objectives of the Present Study  

1) To utilise waste high density polyethylene fibre into 

concrete to know enhance the properties of concrete 

parameters. 

2) To determine the strength properties of concrete by 

using high density polyethylene Mono Fibre and hybrid 

of Steel Fibre and high density polythene fibre by 

compressive strength test. 

3) To know the comparison between normal concrete 

properties to fibre reinforced concrete by the addition of 

smart materials. 

II. MATERIAL PROPERTIES 

A. Cement 

The cement used in this study  was ordinary  Portland  

cement (OPC) 53grade from BirlaA1 company. 

Properties 
Values of cement 

test 

Specific Gravity 3.12 

Initial setting time(min) 65 min 

Final setting time(min) 370 min 

Compressive strength(MPA) 28 

days 
54 

Table 1:  Physical properties of cement 
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B. Coarse Aggregate 

Coarse aggregate of 20mm down size were procured from 

locally available quarries. Results of preliminary tests on 

coarse aggregate are presented in Table, 
Properties C.A. Values 

Water absorption. (%) 0.40 

Specific Gravity. 2.84 

Fineness Modulus. 6.74 

Bulk density. 

a) Compacted condition. 

b) Loose condition. 

 

1.615 g/cc 

1.486 g/cc 

Table 2: Physical Properties of Coarse 

C. Fine Aggregate  

For the present work locally available river sand is used as 

fine aggregate. It should be free from organic and inorganic 

impurities. Selected river sand with zone 2 passing through 

4.75 mm sieve for IS 383-1978 
Properties F.A. Value 

Specific gravity. 2.61 

Water absorption. 1.10% 

Fineness modulus. 2.62 

Bulk density. 

Compacted. 

Loose. 

1.670 g/cc. 

1.51 g/cc. 

Table 3: Physical Properties of Fine aggregate 

D. Smart Materials 

1) Steel fibre(SF): These are crimped in shape with 

dimension 50 mm length and 1 mm thickness  cream 

product in shape with aspect ratio of 50  used in this 

work Steel fibre have more density of 7850 KG per 

metric you in concrete with 0.5% by volume of weight 

of cement is used in this work it will enhance the 

properties of concrete 

2) High density polyethylene Fibre(HDPE): These fibers 

are collected as, collected the SERVO OIL bottle from 

the garrages. these bottels are cleaned and gave 

technition to cut the bottle of dimension of 5mm lenth, 

1mm thickness about 5 kgs have made.High density 

polyethylene Fibre of density in 900 kg per metre cube 

is used with 50 mm    length and 1 mm thickness with 

the aspect ratio 50 mm. 

Potable water is used as per IS 456 -2000. 

E. Super Plasticiz 

In this present experimental work Sikament 586 has been 

used with optimum doses of 1.5 % of weight of cement is 

taken as per IS 9103- 1999. 

III. METHODOLOGY 

A. Workability Test 

Mould size 100mm*200mm*300mm of top width, bottom 

width and height respectively. After mixing of all the 

ingridients of concrete it can poured into the mould. 

Concrete is poured into the mould with three layers & each 

layer is tamped with 25 blows by tamping rod. After pouring 

concrete lift the mould and measure slump by scale. 

B. Test Hardened Concrete 

1) Compressive Strength 

test is basically to find out compressive pressure in concrete 

specimen when it is in Hardened Strate this experiment is 

conducted in CTM machine of 2000 KN capacity as per IS 

4031 (part 6 -1998) concrete cubes of dimension 

150×150×150 mm casted and dried specimen taken to the 

testing. 

𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ =  𝑙𝑜𝑎𝑑/𝑎𝑟𝑒𝑎 𝑁/𝑚𝑚^2 

2) Flexural Strength Test 

Flexural strength test is carried out by making prism of 

concrete specimen of this test on the universal testing 

machine this test is basically Used To Know ductility of 

concrete with the impact of orientation of Fibre in it. 

𝐹𝑙𝑒𝑥𝑢𝑟𝑎𝑙 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑡𝑒𝑠𝑡 = 𝑃. 𝐿/𝑏. 𝑑^2    𝑁/𝑚𝑚2 

 
Fig. 1: Flexural Test 

IV. TEST RESULTS 

A. Slump Test 

Slump value for normal M30 grade concrete 84mm, for 

Mono concrete 86mm and Hybrid concrete 89mm. 

B. Comparison of Compressive Strength Results 

From the obtained result in the compressive strength test on 

normal concrete to mono FRC is increased with 12.6 % and 

mono FRC to HFRC with 26.83 %, normal concrete to 

HFRC is increased with 36.03 % with Fibre percentage of 

0.25 SF + 0.25 HDPE. 
Sl No. Nominal concrete mix Mono FRC Hybrid FRC 

1 37.33 42.22 57.78 

2 38.22 43.78 60.00 

3 37.336 43.11 58.66 

Table 3: comparative test results for compression strength 

test 

 
Fig. 2: Compressive Strength Test 
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C. Comparison of Flexural Strength 

From the above of obtained result flexure strength of normal 

concrete to mono FRC is increased with 2.57 %, mono to 

HFRC is increased 4.57 % and normal to HFRC is 7.035 %. 
Sl No. Nominal concrete mix Mono FRC Hybrid FRC 

1 8.12 8.44 8.46 

2 7.97 8.29 8.83 

3 8.09 8.73 8.09 

Table 4: comparative test results for Flexural test 

 
Fig. 3: Flexural Strength Test 

V. CONCLUSION 

 Addition of fibres in the concrete enhance properties of 

concrete to medium extent 

 Slump value of concrete gradually decrease when 

increasies in the percentage of fibres in concrete 

 The compressive strength of normal concrete is rised 

for mono FRC is 12.6 % and  MONO FRC to HFRC 

with 26.83 %, normal concrete to HFRC is increased  

 with 36.03 % percentageof Fibre is 0.25 SF + 0.25 

HDPE.  

 Flexural strength comparatively increases normal to 

mono FRC with 2.57 %, mono to HFRC is increased 

4.57 % and  normal to HFRC is 7.035 %. 
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