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Abstract 
  
The ultimate aim of this research  is to generate an Eco- friendly concrete by 

using polyvinyl alcohol fibers. The experimental investigation conducted for 

both the properties of fresh and harden properties of concrete which is to find 

the use of Polyvinyl alcohol fibers to the form of Eco-Friendly building. This 

type of concrete will be used as a greenhouse effect. To evaluate the strength 

of the harden concrete and durability of the fresh concrete which is made of 

M30 grade of concrete with additional added with Polyvinyl alcohol fibers 

(PAV). PAV Fibers has added with concrete which varies 0, 0.5, 1, 1.5, and 2 

% by weight of fresh concrete and PAV fiber has conducted different types 

of structural experiments to determine the properties. 
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1 Introduction 
 

PVA filaments are one of a kind in their capacity to make a sub-atomic 

bond with concrete and lessen ordinary splits to smaller scale breaks that 

limit water entrance and secure steel support [1]. Stretchy with a higher 

modulus of versatility, PVA strands are more viable than different filaments  

in lessening long haul drying splitting. Moderately low measurements of 

PVA strands can successfully diminish numerous sorts of splitting, including 

drying shrinkage, settlement and weariness related break [3].The elastic 

pressure strain conduct of PVA is more similar to steel than concrete [2]. It 

very well may be utilized in numerous applications to give auxiliary 

fortification to concrete, regularly taking out the requirement for rebar or 

wire work. Alternatively, it tends to be utilized along with steel to decrease 

the solid spread or to build its quality and durability. Compared to glass fiber 

support, PVA-ECC fortification is more grounded, substantially less costly, 

and altogether increasingly sturdy in a high soluble base condition. On the 

other hand, glass and PVA can be utilized all together compelling half and 

half for fiber-fortified cementitious composites [4]. 

 

2 Experimental Program 
 
2.1 General 
 
 The experimental program was carried out to establish volume fraction in 

polyvinyl alcohol fiber and admixtures with water in concrete. M30grades of 

concrete are selected for this experiment [5]. Test specimens were casted 

with and without fibers by varying grades for volume fraction of polyvinyl 

alcohol fiber. 

 

2.2 Compressive Strength 
 

The strength of cement concrete is the most significant and helpful 

properties of harden concrete. As a development material, concrete is utilized 

to oppose compressive stress in concrete [6]. While, at areas where rigidity 

or shear quality is of essential significance, the compressive Strength is 

utilized to gauge the necessary property shown in figure 1. 
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Fig 1: Compressive Strength Testing Machine 

 

2.3 Flexural Strength Test 
 

The flexural strength would be equivalent to the elasticity if the material 

were homogeneous. Truth be told, most materials have little or enormous 

deformities in them which act to focus the stressed locally, adequately 

causing a restricted shortcoming [7]. At the point when a material is bowed 

just the outrageous strands are at the biggest pressure in this way, if those 

filaments are liberated from surrenders, the flexural quality will be 

constrained by the quality of those unblemished fiber. The figure 2 shows the 

arrangement of the experiment. 

 

       
Fig 2:  Flexural Strength 
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2.4 Young’s Modulus 
 

Young's modulus, which is used to measure the stiffness of 

an elastic material on concrete and the characterize materials of concrete [8]. 

Which is also known as the ratio of the stress value in along an axis to 

the strain value along that axis in the range of stress in which  found in the 

Hooke's law holds theory. 

 

3 Materials and Properties 
 

PVA Fibers are tip top help strands for quality of solid and makes the 

solid as an Eco-Friendly concrete. PVA Fibers are fitting for a wide variety 

of utilization in green structure impact of their supervisor break doing 

combating properties, has a high modulus of flexibility, amazing malleable 

of the solid and nuclear bond quality, and high security from salt, UV, 

manufactured mixes, exhaustion and scratched spot [9]. PVA fibers are 

fascinating in their ability to make a sub-nuclear bond with strong that is 

300% more imperative than various strands. 

 

3.1 Cement 
 

Portland concrete is an exceptionally helpful material for concrete. I is 

really contains of restricting molecule of the solid port land cement shown in 

figure 3. Portland concrete is extremely acidic so it can cause compound 

expends, the powder can cause unsettling influence or with outrageous 

presentation lung harmful development, and contains some toxic fixings, for 

instance, silica and chromium [10].  

                     
Fig 3: Cement 
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 To the ingredients is added about 3 percent gypsum (CaSO4) depending 

upon several of materials used for the manufacture of cements materials, 

common ranges of these compounds in Portland pozzolana cement may be 

below table 1. 

 
Table 1: Chemical Properties of Cement 

Chemical Compound of cement  % by Mass in Cement 

C3S 30-50 

C4AF 6-10 

C3A 8-12 

C2S 20-45 

 

 The difference in the various types of ordinary Portland cements is due to 

the variations in the relative proportions of these compounds in the cement 

[11]. 

 

3.2 Coarse Aggregate 
 

 Cement concrete can be viewed as blue metal stone which is commonly 

used got by restricting together the particles of moderately idle for 20mm and 

40 mm coarse materials with concrete glue. Total are commonly less 

expensive than concrete and affect more prominent volume strength and 

sturdiness of the concrete [12]. The total is utilized fundamentally to give 

mass to the concrete to achieve its strength figure 4 shows the course 

aggregate. To build the thickness of the subsequent blend, the total is every 

now and again utilized in at least two sizes. The most significant capacity of 

the fine total particles in suspension and the physical properties of concrete is 

shown in Table 2 

 
Fig 4: Coarse Aggregate 
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Table 2: Properties Of Course Aggregate 

SL.NO TEST  VALUE 

1 
Fineness modulus of the course 

aggregate  
3.7 

2 
Specific gravity of the course 

aggregate 
2.68 

3 
Crushing strength of the course 

aggregate 
20.56% 

 

3.3 Fine Aggregate 
 

Natural gravel and sand are usually are usually extracted from the river 

and also called as river sand which is shown in the figure 5. The physical 

properties of the sand which is shown in the table 3 and each and every river 

has different zone which will identify the fineness of the sand. Always sand 

contains of clay particles which should be extracted from the river sand [13]. 

 

 
            Fig 5 : Fine Aggregate 

 

Table: 3 Properties of Fine Aggregate 

SL.NO TEST  VALUE 

1 Fineness modulus on sand 3.20 

2 Specific gravity on sand 2.64 

3 Zone II 

 

3.4 Properties of PVA 
 

Polyvinyl Alcohol offers a mix of amazing film framing and fastener 

qualities, alongside insolubility in cool water and natural solvents. This blend 

of qualities is helpful in an assortment of utilizations [14]. Glues In cement 

applications Polyvinyl Alcohol can be utilized alone or regularly in mix with 

extenders, for example, starch, dextrin or mud. As the extent of Polyvinyl 

Alcohol builds, the glue quality and water opposition likewise improve the 

figure 6 shows the PVA fiber  
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Fig 6:  PVA Fiber 

 

3.5 Binding Properties of PVA 
 

Since Polyvinyl Alcohol is a compelling binding material for strong solid 

and green concrete, for example, colors, pottery, concretes and plastics, it 

discovers utility in building items. It is utilized as a cover in roof tile, floor 

coatings and molecule board [15]. The method mixed proposition of PVA 

fiber with concrete is shown in the figure 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 7: Materials for Concrete 
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3.6 Other Uses  
 

The general properties of Polyvinyl Alcohol make it valuable in different 

applications including gaskets, hoses, gloves and funnel where its oil and 

dissolvable obstruction properties are important such as an emulsifying 

operator in emulsions and grids and as an added substance for solidarity to 

cement and concretes. 

 

3.7 Properties in Solution  
 

Polyvinyl Alcohol often is prepared by adding in water solution. The 

viscosity of water solutions of Polyvinyl Alcohol varies with concentration 

as a solid content and temperature. The physical properties of poly vinyl fiber 

are represented in table 4. 

 
Table 4 : Physical Properties Of Polyvinyl Alcohol 

FORM GRANULAR 

COLOR WHITE 

ASH (N2O) 1.0 

SAPONIFICATIO

N NUMBER 

3 – 12 

SPECIFICA 

GRAVITY 

1.30 

VISCOSITY 27 – 33 

SOLUTION Ph 5.0 – 7.0 

VOLATILES, % 

MAX 

5 

SPECIFIC HEAT, 

J/kg 

1674(0.4) 

BULK DENSITY 

kg/ m3 

400 – 432 (25 – 27 ) 

RESIDUAL 

POLYVINYL 

ACETATE , 

WEIGHT % 

0.5 – 1.8 

RESIN DENSITY 

kg/ m3 

1294(10.8) 

SPECIFIC 

VOLUME m3/kg 

7.7 X 10-4(21.3) 

HARDNESS >100 

REFRACTIVE 

INDEX 

1.54 

HYDROLYSIS, 

MOLE % 

99.0 – 99.8 
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4 Preparation of Eco-Friendly Concrete 
 

The concrete which added with the PAV fibers will become an Eco-

friendly Concrete. Placing the concrete in different types of moulds like 

cube, cylinder and beam, its interior surface and the base plate should be 

oiled fully and tighten the bolts. Adding 0%, 0.5%, 1.0%, 1.5% and 2.0% of 

PAV in different concrete mixes ratio. The concrete is filled into the mound 

by three layers. Each layer is compacted by the standard tamping bar should 

not be less than 30 per layer the figure 8 shows how the PVA fibers has 

mixed with concrete. Each layer is computed my mechanical vibrator, the 

test specimen may compacted with a mechanical vibrator.  

 
Fig 8:  mixing of PVA fiber with concrete 

 

5 Results and Discussion 
 

  The destinations of the test study that was led are to contemplate 

Optimum rate absolute volume portion of PVA fiber to shape Eco-Friendly 

Concrete. Compressive quality, Flexural quality, Split Tensile quality 

conduct of elite solid all out volume division by PVA fiber 7 and 28 days for 

M30 evaluation of cement. In research center test PAV fibers, 3D shape, 

flexural shaft and chambers examples will be thrown with PVA fiber 

containing filaments of 0.5, 1.0, 1.5 and 2.0% by volume portion. 
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5.1 Compressive Strength for Cubes 
 

 Concrete mixing design which is to find a wide range of mechanical 

properties of concrete and durability properties of concrete to meet the 

strength of design requirements of a harden concrete. The compressive 

strength of concrete is a very most common experiment which is performable 

for measure the designing aspect of concrete which is used to measure the 

testing strength of a cube and cylinder specimens in the testing machine at 

capacity various in KN. 

Specimen’s stores in water for the age of 28 days of curing and it should 

be removed from the water it should key in a dry place for the next 24hours. 

The specimens should evaluate the result and tabulated in the table 5. The 

placement of concrete cubes in a testing machine and the load applying and 

crack patent of the concrete cubes have been seen in the figure 9. 
 

Table 5: The Strength Study for M30 Grade of Concrete 

Grade 
Poly vinyl alcohol 

fiber volume (%) 

N/mm
2
 

7 days 28 days 

M30 

Normal 28.50 36.60 

0.5 24.60 38.59 

1.0 27.35 40.02 

1.5 20.48 42.37 

2.0 17.16 41.56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  Fig 9: Compressive strength of Cube 
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       Fig 10: compressive strength of PVA at 7days and 28days 

 

5.2 Flexural Strength 
 

The flexural strength of a concrete beam which would be same as rigidity 

then material gets homogeneous. Indeed, most of the concrete materials have 

little or huge deformities in them which has to focused on locally, 

successfully causing a confined shortcoming. The flexural quality test was 

utilized to decide the flexural quality of cement which is kept for a normal 

curing in the water for 28days. In the figure 10 you can find the testing 

procedure of the concrete beam and the failure mode of the concrete beam In 

figure 11and the test result has plotted as graph which shown in the figure 12. 

The table 6 shows Flexural Strength for M30 grade of Concrete values has 

tabulated. 

 
Table 6:  Flexural Strength for M30 grade of Concrete 

 

Percentage Result N/mm
2
 

0% 18.5 

0.5% 16.4 

1% 19.5 

1.5% 15.5 

2 12 
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Fig 11: Flexural Testing 
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Fig 12: Test Result Flexural Strength of Beam 
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5.3 Modulus of Elasticity 
 

The modulus of flexibility is dictated by exposing a solid chamber 

example to uniaxial pressure and estimating the distortions by implies dial 

measures fixed between certain check lengths [16]. A line can be drawn 

associating a predefined point on the pressure strain bend to the starting point 

of the bend. At long last the modulus of versatility is determined with the 

reference to the slant. The total arrangement of the cylinder is for conducting 

the young’s modulus experiment and the crack paten of the concrete cylinder 

which is shown on the figure 13. The values of stress and the corresponding 

strain are tabulated in table 7. Figure 14 shows the Stress-Strain curve of 

PVA – 0 %, 0.5%, 1%, 1.5% and 2% of the concrete cube and Figure 15 

shows Percentage Change in modulus of elasticity of the concrete cylinder. 

 

 
Fig 13: Modulus of Elasticity Testing 
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Table 7: Results Of M30 Grade Concrete For Stress And Strain 

S.NO LOAD 

kN 

STRESS 

(N/mm2) 

STRAIN (x 10-5) 

0 0.5 1.0 1.5 2.0 

1 20 1.131 6 4 9 2 5.66 

2 40 2.263 12.66 10.33 21.33 9 18 

3 60 3.395 21 17.66 33.66 13.66 42 

4 80 4.527 28 25.33 39.33 28.66 79 

5 100 5.658 38 32 44 65.33 122.33 

6 120 6.790 41.33 39 48 76.33 148.33 

7 140 7.922 49.67 47 53.33 90.33 224.33 

8 160 9.054 55 51.66 61.33 132.66 273.33 

        

9 180 10.186 60.66 56.33 72 158.33  

10 200 11.317 68.33 61.33 144.33 183  

11 220 12.449 71.33 67 172 245.3  

12 240 13.581 75.33 75 200.66   

13 260 14.713 79.66 82.66 241.66   

14 280 15.844 81.66 94.33    

15 300 16.976 85.33 107.33    

16 320 18.108 91.33 118.33    

17 340 19.240 97.66 134.66    

18 360 20.371 106.66     

19 380 21.503 115.66     

 

 
Fig14: Stress-Strain curve of PVA – 0 %, 0.5%, 1%, 1.5% and 2% 
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Fig 15: Percentage Change in modulus of elasticity 

 

6 Conclusions 
 

Statistical Analysis is using the significant values in compressive, split-

tensile test and flexural strength test with adding of addition of PVA fiber in 

to the form of Eco-friendly concrete. To identify the ingredients and optimize 

the mix proportion and process methodology to make cementitious 

composites with significantly higher tensile strength and comparable or 

better compressive strength to both conventional and fiber reinforced 

concretes.  

 Compressive Strength of M30 without PVA fiber for age of 7 & 28 days 

are 28.5 N/mm
2
 and 36.6 N/mm

2
. Compressive Strength of M30 with PVA 

fiber 0.5 % for the age of 7 & 28 days are 24.6 N/mm
2
 and 38.59 N/mm

2
. 

Compressive Strength of M30 with PVAfibre1.0 % for age of 7 & 28 days 

are 20.48N/mm
2
 and 40.02 N/mm

2
. Compressive Strength of M30 with 

PVAfibre1.5 % for age 7 & 28 days are 27.35 N/mm
2
 and 42.37 N/mm

2
. 

Compressive Strength of M30 with PVA fiber 2.0 % for age of 7 & 28 days 

are 17.16 N/mm
2
 and 41.56 N/mm

2
. 
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