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Abstract —Concrete is used most asconstructionmaterial than 

any material in the world. Concrete is used because it can be 

casted by anyone even in site itself. 60to80 percent aggregate 

occupies concrete volume and influence the concrete 

properties,mixproportions and economy. The properties 

likecompressive strength &fireresistance can be increased by 

adding perlite in concrete and it reduces weight crack resistance 

& environmental impact.The researchintention istoinvestigate the 

structural properties of of perlite-glassfiber concrete. 20%, 35% 

&50% of fine aggregate by weight is replaced by perlite. In 

additiontothat glass fiber material is added by 0.2%, 0.4% and 

0.6%withrespect to the volume of the concrete in order to 

increasethetransverse rupture strength and the compressive 

strength considerably. Glass fiber is very good insulation to 

electricity andbetterresistance to chemical impact. The intentionof 

this study istoincrease strength and create environment-

friendlyconcrete. Test result indicated that replacing fine 

aggregate of quantity 35% with perlite results in higher 

compressive strength and addition of 0.6% glass fiber has yielded 

higher flexural strength of M30 grade concrete. 

 

Keywords— Perlite, Glass fiber, Compressive strength 

test,Split tensile test, Flexural strengthtest. 

I. INTRODUCTION 

Various structural members such as foundation, columns, 

beam, slabs, etc., employs concrete structures substantially. 

Many research study includes replacement of fine 

aggregates with various raw materials such as ferro chrome, 

manufacturing sand etc.,depending upon the availability, 

price of raw material. Compressive, split tensile, flexural 

strength and also modulus of elasticity increase was found 

under uni-axial loading [1], [2]. Increase in fiber above 

1.5% decreases the workability of concrete, a major setback 

in property compared to Self curing concrete [3], [4].This 

research study reveals the use or replacement of fine 

aggregate with perlite. In this research study perlites were 

used as a replacing material for fine aggregate. Addition of 

perlite has increased 

the compressive strength of concrete [5], [6]. The addition 

of fiber in concrete reduces the crack under different loading 

[7], [8], [9], [10]. Ductility of concrete found to be improved 

by addition of steel fibers [11]. The usage of Glass fiber 

found its serious advantage in increasing the flexural 

strength by bonding the material.  
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These properties made us to added perlite of 20%, 35%, 

and 50% by weight in place of fine aggregate in concrete 

and glass fiber is also integrated to study the increase in 

their flexural  strength parameters. 

       The development in fiber concrete (FC) were early 

started in sixties. When concrete cracks, fibers starts 

arresting the cracks, and that increases the strength and 

ductility. The predominant modes of failure in FC are either 

by bond breakdown between fiber and material in the 

vicinity or by material failure. 

 In present investigation, M30 concrete grade is used.  

Mix design was done according to IS 10262: 2009. Based on 

the above practice, a concrete proportion with a 

characteristic target compressive strength is designed. 

Experimental investigations are pursued to find 

outmechanical properties which include splittensile strength, 

transverse rupture strength, and compressive strength of 

M30 concrete specimen.  Minimum of three c o n c r e t e  

specimens were tested for each trial mix. Thetests were 

conducted as per IS codalspecifications [12], [13], [14], [15]. 

II. MIX DESIGN OF M30 GRADE CONCRETE 

USING IS 10262:2009 [13]. 

A.  Mixproportion of conventional concrete of M30 grade. 

Cement    = 413kg/m
3 

Fine aggregate   = 678 kg/m
3
 

Coarse aggregate  = 1238kg/m
3
 

Water    = 204kg/m
3
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VariousMixProportionOfM30GradeConcreteUsed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. STRENGTH PROPERTIES 

A. Compression tests forcubes 

The cube of size150 mm X 150 mm X 150 mm was used 

to compute the compressive strength. The aggregates are 

bought to saturated surface dry condition before mixing. The 

tests was done atthe ageof7daysand28daysusing4T  

capacityHELICO compression testing machine referred to 

IS: 516-1959[14]. U n iform stress of 140kg/cm
2
/min was 

applied on the s p e c i m e n . 

Loading were continued till the needle in dial gauge 

reversed its course of motion. The failureof the specimen 

was identified when the needle direction got reversed. The 

reading at that time wasnoted and that’s the ultimate load. 

Ultimate load upon specimen’s cross section area 

providesthe ultimate cube compressive strength [16], [17]. 

The typical test setup is shown in Figure 1. 

Compressive strength = Load / Area(N/mm2) 

B. Split tensile test forcylinder 

Concrete cylinder of size 150X300mm is casted. Aftera 

day, the specimens are removed from mould and placed 

inwater curing tank. After the curing of 7 and 28 days, three 

cylinders waretaken out and tested in universal testing 

machine.Ultimate load at which cylinder failedisnoted [16], 

[17]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1. Cube Compressiontesting 

C. Rupturetest 

Flexural strength is a measure of tensile strength of 

concrete. It is used to determine ability of the concrete 

structure in resisting bending failure and measuredby 

applying load on 100 x 100 x 500 mm concrete beams until 

it fails reaching its ultimate load. The flexural strength is 

articulated as Rupture Modulus (MR) and is found outby 

standard two-point loadingprocess [16], [17]. 

 

 

 

Mix 

No. 

Unexpanded 

Perlite 
Glass Fiber C  

in 

kg/m
3
 

F A 

 in 

kg/m
3
 

C A 

in 

kg/m
3
 percentage 

in 

kg/m
3
 

percentage 
in 

kg/m
3
 

1 0 - 0 - 413 678 1238 

2 20 135.6 0.2 0.826 413 542.4 1238 

3 20 135.6 0.4 1.652 413 542.4 1238 

4 20 135.6 0.6 2.478 413 542.4 1238 

5 35 237.3 0.2 0.826 413 440.7 1238 

6 35 237.3 0.4 1.652 413 440.7 1238 

7 35 237.3 0.6 2.478 413 440.7 1238 

8 50 339 0.2 0.826 413 339 1238 

9 50 339 0.4 1.652 413 339 1238 

10 50 339 0.6 2.478 413 339 1238 

Table 1: Concrete mix proportion. 
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IV. TEST RESULTS AND DISCUSIONS 

The concrete passing the fresh concrete test are then 

filledin the cubes and cylinder. The number of specimen 

castedis outlined in the programmed schedule. The results of 

the test which was performed once the curing was over are 

given in Table 2. Mix 1 represents the grade M30. The data 

given in the table 2, 3 and 4 are the average of three 

samples.  

A. Cube compression test (M30 grade) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.2. Cube compression test 

Maximum increase in compressive strength of about 30 % 

has been observed for Mix 6 (35 % of perlite and 0.4% of 

glass fiber). The average results show that 35% replacement 

of fine aggregate by perlite shows 23.5% enhancement. 

However, the same is less for 20% and 50 % of perlite 

replacement. 

B. Split tensile test (M30 grade) 

Mix 

Average Split Tensile Strength 

(N/mm
2
) 

7 days 28 days 

1 1.96 2.8 

2 2.23 3.19 

3 2.14 3.06 

4 2.4 3.43 

5 2.67 3.81 

6 2.78 3.97 

7 2.5 3.57 

8 2.5 3.57 

9 2.4 3.43 

10 2.42 3.46 

 

Table 3 Split tensile test 

 

Fig.3.Split tensile test 

The addition of 0.6% of glass fiber and replacement of 

fine aggregate by 35% perlite shows the best result of 42% 

increase in split tensile strength. On average, the result 

shows addition of 0.4% glass fiber give 35% increase in 

strength. 

Increase in split tensile strength ware observed while 

percentages of fiber were increased, but after 0.4 % the 

decline in strength was observed. The test result shows that 

there is only 15 % and 24.5 % increase for 0.2% and 0.6% 

respectively. 

C. Flexural strength test (M30) 
 

Mix 

Average Flexural Strength 

(N/mm
2
) 

7 days 28 days 

1 3.77 5.39 

2 6.78 9.69 

3 6.84 9.77 

4 6.84 9.77 

5 6.06 8.66 

6 6.00 8.57 

7 7.26 10.37 

8 6.16 8.80 

9 6.74 9.63 

10 6.87 9.81 

Table 4. Flexural strength test 
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Mix 

Average Cube Compressive 

Strength (N/mm
2
) 

7 days 28 days 

1 21.04 30.05 

2 27.17 38.81 

3 26.12 37.31 

4 22.67 32.39 

5 25.29 36.13 

6 27.77 39.67 

7 25.29 36.13 

8 26.12 37.31 

9 25.45 36.36 

10 24.74 35.34 

Table 2 Cube compression test 
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Fig.4. Flexural strength test 

Though Mix 7 shows the maximum increase in flexural 

strength, on the average flexural strength only 0.2% addition 

of fiber give the best result. About 80% increase was found 

for 0.2% addition. 

There is increase in the flexural strength for all 0.2%, 

0.4%and 0.6% over control mix but there is decline in the 

average strength after 0.2% addition of fiber. 

Even though there is increase in flexural strength for 

0.4% and 0.6%, the uncertainty on its durability has to be 

answered in further studies. More addition of fiber decreases 

the durability of concrete [1], [2]. Result shows that for 

0.2%addition of fiber, the quantity of perlite does not play 

any role in the flexural strength. 

V. CONCLUSION 

The present experimental investigation is performed with 

concrete by partial replacement of concrete’s compressive 

and flexural strength and by adding Glass fiber .Totally per 

mix 6 numbers of cubes, 6 number of cylinder and 6 number 

of prism were tested. The test results show the following 

conclusions, 

1. The concrete’s compressive strength incorporated with 

perlite is comparatively high compared to conventional 

concrete.  

2. In this project the perlite is replaced by 20%, 35%, 50% 

in addition to that glass fiber is added for 0.2%, 0.4%, 0.6% 

of total volume of binding material and from this it is found 

that 35% replacement by perlite and addition of 0.4% of 

glass fiber found to have compressive strength of 39.67 

N/mm
2
, split tensile strength of 3.97 N/mm

2
. 

3. Addition of 35% of perlite and 0.6% of glass fiber gives 

high flexural strength compared to other proportions. 
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