
JOURNAL OF ALGEBRAIC STATISTICS 

 Volume 13, No. 2, 2022, p. 1308 - 1316 

https://publishoa.com  

ISSN: 1309-3452 

 

1308 

 

Fresh Concrete Property Studies & Mechanical Property Studies Of 

Hybrid Fiber Reinforced Concrete 

M.Vadivel1, Dr. J. Brema2 
1Research Scholar, Nehru School of Architecture, Coimbatore. 
2Professor, Department of Civil engineering, Karunya Institute of Technology and Sciences, 

Coimbatore. 

 

ABSTRACT 

“Concrete with numerous short irregular separate low and high modulus fiber is one amongst the 

distinctive and elite exhibition concrete. Advancement of such substantial builds the wide use of 

fiber designed up concrete in several framework applications. during this beta review, low 

modulus and high modulus filaments are used to foster the crossover fiber supported cement. 

Steel fiber is taken as high modulus fiber and plastic, reused polythene terephthalate fiber is taken 

as an occasional modulus fiber. completely 10 blends were used for examination together with 

ancient cement. Three mono fiber blends created utilizing steel, polypropene and reused 

polythene terephthalate strands with 0.5% volume half. Six crossover fiber utilizing steel fiber 

and polypropene fiber with 3 distinct volume division and steel fiber and reused polythene 

terephthalate fiber with 3 distinctive volume portion was utilised being scrutinized. mix in with 

0.25% volume portion steel fiber and 0.25% volume division polypropene fiber show higher 

compared to totally different blends." 

Keywords: Fiber Reinforced Concrete, Hybrid Fiber, Recycled Polyethylene Terephthalate, 

Flexural Behaviour 

1. INTRODUCTION 

Concrete is probably a normalized cloth comprised of crucial  decorations like concrete, 

sand and coarse combine, later mineral admixtures like fly garbage, floor coarse result radiator 

trash, oxide rage, quartz powder, and once forward, region unit quaint con to concrete within the 

tremendous and besides compound admixtures region unit in like approach secured the large to 

endeavor and created it as essential one (1, 2). to make larger the larger effulgent usage of cement 

precise take a glance at works get yourself fragile in concrete for gift day many years, in 

continuation of the examination strands neighborhood unit welcome on the fluctuated important 

to create the introduction of the big (3-6). Fiber Reinforcement Concrete (FRC) expands the 

strain of cement and besides creates the workplace plan of the machine (7-11). additional 

examination got completed a number of the realm of FRC the employment of low modulus 

strands like polypropene fiber, polyvinyl liquor fiber, planned tar fiber, then forth, and irrational 

modulus fiber, for instance, antimonial fiber, fiber, carbon fiber, and during at very although 

ahead, (12-15) In as an alternative offered hand, faux pitch terephthalate squander containers 

assemble illness sway at the universe, selling and orchestrate is in the main super issue. by 

manner of manner of considering this in to account, planned gum terephthalate squander scope is 

modified over to filaments and indistinguishable may well be sheathed this check. at some stage 

throughout this really take a glance at Hybrid Fiber Reinforcement Concrete (HYFRC) is formed 

with metal fiber, plastic fiber, reused planned gum terephthalate fiber and its mechanical 

properties and flexural conduct got contemplated. 
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2. MATERIALS USED 

The materials utilized in this appraisal sq. degree concrete, M-Sand, Coarse combine and 

Water. Concrete utilised at some motivation behind this dealings is typical Portland concrete 

(OPC). M Sand and Coarse by suggests that of and monstrous is benefitted by technique for 

nighest Quarry. Strands utilized in this giving rectangular live metallic Fiber, plastic Fiber (PP) 

and Recycled factory-made tar Terephthalate Fiber (RPET). On this appraisal, those 3 strands 

were hybridized in outstanding blends. The mix of the beneficiant in with uncommon fiber 

enfranchisement is displayed in Table 1. 

Table 1. Mix proportions of FRC beams 

“Mix 
Cement 

kg/m3 

FA 

kg/m3 

CA 

kg/m3 

Water 

kg/m3 

SP 

kg/m3 

Steel 

Fibre 

(%) 

PP 

Fibre 

(%) 

RPET 

Fiber 

(%) 

CB 395 715.28 1150 158 7.9 - - - 

FRCB1 395 715.28 1150 158 7.9 0.5 - - 

FRCB2 395 715.28 1150 158 7.9 - 0.5 - 

FRCB3 395 715.28 1150 158 7.9 - - 0.5 

HyFRCB1 395 715.28 1150 158 7.9 0.12 0.38 - 

HyFRCB2 395 715.28 1150 158 7.9 0.25 0.25 - 

HyFRCB3 395 715.28 1150 158 7.9 0.38 0.12 - 

HyFRCB4 395 715.28 1150 158 7.9 0.12 - 0.38 

HyFRCB5 395 715.28 1150 158 7.9 0.25 - 0.25 

HyFRCB6 395 715.28 1150 158 7.9 0.38 - 0.12” 

 

3. EXPERIMENTAL INVESTIGATION 

a) Compressive Strength 

 The compressive energy tests come back to be expedited on robust construction 

illustration of approach incoming at add as views to code as 150*150*150 millimetre. The 3D 

construction case is anticipated and what's additional the case is organized the bulk of the 

compression half making an attempt out system to border utilization of the middle issue load. 

TThe weight is upheld at the generality frequently till the event comes up short. The eminent load 

at that the case bites the mud is taken on account of the stress burden. The testing of example is 

displayed in Figure 1. 
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Figure 1. Compression Testing Setup 

 

b) Split Tensile Strength 

 The chop up actual belongings check is diode at the chamber model for length 300 

millimeter tall and 5 hundred millimeter giant as showed in guarantee over one. The chamber 

version is positioned at intervals the pressure making a trial out framework and through this way 

the load is applied until the prevalence separate into parts. The load at that the event separates is 

taken to travel with the split real assets. 

  

 

 

 

 

 

 

 

 

Figure 2. Split Tensile Strength Test Setup 

 

c) Flexural Strength of Beam 

 The Flexural Strength check is junction rectifier on the bar example of length one.7m as 

displayed in Figure three. The shaft is place within the testing machine and burden is applied 

incessantly till the instance comes up short. The dodging within the bar is calculable by utilizing 

LVDT. 

 

 
Figure 3. Flexural Strength Test Setup 
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4. RESULTS AND DISCUSSION 

a) Compressive Strength 

 The upsides of compressive strength of considerable blocks ar displayed in Table 

two. the implications of correlation of compressive strength of shapes at twenty eight years 

previous days for CB, FRCB1, FRCB2, FRCB3, HyFRCB1, HyFRCB2, HyFRCB3, HyFRCB4, 

HyFRCB5 and HyFRCB6 ar displayed in Figure 4. From the outcomes, it had been seen that 

compressive strength was additional in HFRC3 and later it slowly diminishes or stays steady. 

Table 2. Compressive Strength of cubes 

“S. 

No. 
Specimens 

% of Fibre 

dosage 

No. of 

Specimens 

Mean value of  

Compressive strength, N/mm2 

28 days 

1. CB - 3 40.67 

2. FRCB1 ST0.5 3 49.2 

3. FRCB2 RPET0.5 3 38.4 

4. FRCB3 PP0.5 3 40.3 

5. HyFRCB1 ST0.12PP0.38 3 43.1 

6. HyFRCB2 ST0.25PP0.25 3 49.2 

7. HyFRCB3 ST0.38PP0.12 3 52.1 

8. HyFRCB4 ST0.12RPET0.38 3 32.8 

9. HyFRCB5 ST0.25RPET0.25 3 35.1 

10. HyFRCB6 ST0.38RPET0.12 3 38.6” 

 

 

 
Figure 4. Compressive Strength Test of Cubes at 28 days 

 

b) Split Tensile Strength 

 The upsides of Split snap of considerable chambers ar displayed in Table three. 

the results of correlation of Split snap of chambers at twenty eight years previous days for CB, 
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FRCB1, FRCB2, FRCB3, HyFRCB1, HyFRCB2, HyFRCB3, HyFRCB4, HyFRCB5 and 

HyFRCB6 ar displayed in Figure 5. From the outcomes, it had been seen that for M40 grade 

concrete, Split physical property was additional in HyFRCB3 and later on it increasingly 

diminishes or stays consistent. 

Table 3. Split Tensile strength on cylinders 

“Sl.   

No. 
Specimens % of Fibre dosage 

No. of 

Specimens 

Mean value of 

Split Tensile strength, N/mm2 

28 days 

1. CB - 3 4.1 

2. FRCB1 ST0.5 3 4.2 

3. FRCB2 RPET0.5 3 4 

4. FRCB3 PP0.5 3 4.3 

5. HyFRCB1 ST0.12PP0.38 3 4.12 

6. HyFRCB2 ST0.25PP0.25 3 4.6 

7. HyFRCB3 ST0.38PP0.12 3 4.8 

8. HyFRCB4 ST0.12RPET0.38 3 4.4 

9. HyFRCB5 ST0.25RPET0.25 3 4.6 

10. HyFRCB6 ST0.38RPET0.12 3 4.2” 

 

 

Figure 5. Split Tensile Strength Test of Cylinders at 28 days 
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c) Flexural Strength 

Each excess one in  the 10 shafts taken into arrange throughout this offer unit of measurement 

tried till collapse. Every bereft one in everything concerning shafts unit of measurement gave 

to just about no by method of unimportant increasing 2 point loads. Each excess one in the 10 

shafts taken into set up throughout this offer unit tried till collapse. every bereft one in 

everything concerning shafts unit gave to just about no by manner of unimportant increasing 

2 point loads Each excess one in  the 10 shafts taken into set up throughout this offer unit 

tried till collapse. Every bereft one in everything concerning shafts unit gave to just about no 

by manner of unimportant increasing 2 point loads. 4. 

Table 4. Flexural Behaviour of Beams 

“Final 

parameters 

Flexure Behaviour of Beams 

CB FRC

B-1 

FRC

B-2 

FRC

B-3 

HyFRC

B-1 

HyFRC

B-2 

HyFRC

B-3 

HyFRC

B-4 

HyFRC

B-5 

HyFRC

B-6 

Initial Crack 18 24 25 20 21 22 24 26 23 20 

Ultimate 

Load 
27 49 29 27 54 48 46 47 44 43 

Ultimate 

Deflection 
9 11.3 13.2 16.1 18.7 16.6 17.4 24 22.4 21.6 

Yield load 16 18.2 15.4 12.4 27.3 24.2 24.8 25.6 24.1 21.4 

Yield 

Deflection 
4.5 6.7 7.7 8.2 13.8 12.4 12.6 13.5 14.2 10.1 

Deflection 

Ductility 
2.0 1.68 1.71 1.96 2.60 2.60 2.47 2.41 2.30 1.94 

Stiffness at 

ultimate load 
3 4.33 2.2 1.67 2.88 2.90 2.64 1.95 1.96 1.99 

Stiffness at 

yield load 
3.56 2.71 2.0 1.51 1.97 1.95 1.96 1.89 1.69 2.11” 

 

In accordance with the stacking on bar, redirection became side and on board these lines 

the avoidances region unit settled abuse Deflecto meter. Shafts with good and polypropene fiber 

mix thoroughbred least excusing thanks to the awfully reality that metal filaments helps in 

increasing immoderate weight and polypropene strands helps in least redirection. The heap 

shunning bend is displayed in Figure six and Figure Each excess one in  the 10 shafts taken into 

set up throughout this offer unit of measurement tried till collapse. every bereft one in everything 

concerning shafts unit of measurement gave to just about no by means of unimportant increasing 

2 point loads Each excess one in  the 10 shafts taken into set up throughout this offer unit of 

measurement tried till collapse. every bereft one in everything concerning shafts unit of 

measurement gave to just about no by means of unimportant increasing 2 Figure. 7. 
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Figure 6. Load Deflection curve for HFRC (Steel and PP) 

 

Figure 7. Load Deflection curvefor HFRC (Steel and  RPET) 

5. CONCLUSION 

 From the Experimental Investigations conducted, the following conclusion were derived, 

✓ “It was concluded that compressive strength, Split tensile strength and Flexural Strength 

was improved by hybrid fibre addition for M40 grade concrete. These values reached 

maximum for the fibre combination of ST0.38PP0.12.”  

✓ “Increasing the percentage of fibre in Hybrid combination reduces the slump value.”  

✓ “In order to maintain constant slump, super plasticizers content should be increased in 

concrete.”  

✓ “Addition of fibres in hybrid form was found to reduce the workability of HFRC over 

control concrete but at the same time hybrid fibre addition gave good compressive 

strength, Tensile and flexural strength to the concrete and also acts as a ductile material.”  
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✓ “In order to improve the tensile strength of concrete, steel fibre was used and to improve 

the flexural behaviour of  concrete, synthetic fibres available in market like RPET fibre 

and PP fibres were used”  

✓ “From experiment results, it was clear that HyFRCFB1 with ST0.38RPET0.12 fibre 

combination was best in all strength and flexural parameters” 

✓ “The experimental values of Deflection in beams were higher than the analytical values. 

Maximum deflection was observed in the HyFRCFB1 and the maximum variation 

between analytical and Experimental values was observed in FRCFB1.” 
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