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I. INTRODUCTION 
 

Geopolymers are delivered by the salt enactment of 

alumino silicates present in the source material. 

These gels can be utilized to tie totals, like sand or 

normal rocks, to create mortars and blocks of 

cement. In straightforward words, geopolymers are 

inorganic folios that capacity like the better-realized 

Portland concrete. French Professor, Davidovits 

figured out that the presence of three-layered 

silicate-aluminum item in the old Pyramids had a 

similar construction as Zeolite, and afterward he 

assigned this man-made rock like item 

as―Geopolymer‖. 

 

Industrialization prompts the age and arrival of 

unwanted poisons into the climate. To stay up with 

the quick industrialization, there is a need to choose 

a design cycle, which would cause the least 

contamination to the climate. Then again, the 

development industry is progressively turning 

towards the utilization of harmless the ecosystem 

materials to meet the feasible angle expected by 

current frameworks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subsequently, over the most recent twenty years, the 

development of this idea and the rising an unnatural 

weather change have raised worries about the broad 

utilization of Portland concrete because of the great 

measure of carbon dioxide related with its creation. 

 

Expanding worry about the ecological results of 

garbage removal has additionally prompted the 

examination of new use roads. Moreover, the 

prerequisites forced on development materials are 

so requesting furthermore, various that no material 

can fulfill them totally. This has prompted a 

resurgence of the old idea of joining different likely 

materials to fulfill different client prerequisites. Up 

until this point, a few unique qualities of the salt 

enacted cementitious material, for example, high 

early strength improvement and brilliant protection 

from synthetic assaults have been perceived and 

given a ton of interest by researchers in concrete 

and substantial exploration region. 

 

The improvement of Geopolymer Concrete offers 

promising finishes paperwork for an adjustment of 

the approach to delivering concrete. In any case, to 

truly consider Geopolymer folios as an option in 

Abstract- In several civil engineering applications, fiber reinforced concrete (FRC) has shown to be quite 

effective. Slabs on grade, architectural panels, precast goods, offshore buildings, and structures in 

seismic zones, thin and thick repairs, crash barriers, footings, hydraulic structures, and several more 

applications have all seen success with the usage of fiber reinforced concrete too far. As a practical 

means of enhancing concrete's performance, fiber reinforced concrete (FRC) is gaining popularity. Fibers 

are currently being specified in tunneling, bridge decks, pavements, loading docks, thin unbonded 

overlays, concrete pads, and concretes slabs. These applications of fiber reinforced concrete are 

becoming increasingly popular and are exhibiting excellent performance. Concrete that has been 

reinforced with fibers (also known as FRC) has more structural stability. It has uniformly dispersed, short 

discrete fibers that are randomly orientated. Polypropylene fiber (PPF) is one kind of fiber. An insight of 

fiber reinforced concrete's strength is provided by this study. Fiber reinforced concrete's mechanical 

characteristics and durability. 

Keywords- Compressive Strength, Splitting Strength, Ultra Pulse Velocity. 



 Salim.  International Journal of Science, Engineering and Technology, 2022, 10:3  

Page 2 of 4 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

contrast to Ordinary Portland Cement (OPC), 

different strength-related elements of this new 

material ought to be assessed in any near 

examination design. To date, exceptionally less 

distributed writing managing the mechanical, 

toughness properties and use of Indian fly debris 

with Polypropylene Fiber in the advancement of 

Geopolymer Concrete. 

 

Consistently a great many lots of fly debris are 

created overall by coal-terminated power plants 

fulfilling the huge interest for modern and 

homegrown energy. The administration of this result 

is generally a question of concern. Something like 

20-30% of the created fly debris is utilized, 

predominantly as an added substance in concrete 

and cement, filling material and the rest is discarded.  

 

Hence, methodologies are expected to securely 

manage this waste. Exceptional consideration ought 

to be paid not exclusively to forestall natural 

contamination, yet additionally to regard fly debris 

as an important asset material. In such a manner, the 

union of Geopolymer is predicted as a fascinating 

methodology. 

 

Fiber Reinforced Concrete (FRC) is increasingly being 

used in a variety of application industries. FRC is 

frequently used in construction. FRC is often utilized 

for structural reasons since it has the property of 

improving the toughness of concrete. A useful 

metric called aspect ratio conveniently describes the 

fiber. The fiber's length to diameter ratio is known as 

its aspect ratio.  

 

The main goal of adding fibers to a cement matrix is 

to improve the cracking deformation properties, 

toughness, and tensile strength of the resulting 

composite. FRC needs to be competitively priced 

with current reinforcing systems in order to be a 

worthwhile building material. The mechanical 

characteristics of the fiber, the bonding qualities of 

the fiber and matrix, as well as the number and 

distribution of the fibers inside the matrix, all affect 

the attributes of FRC composites such as fracture 

resistance, reinforcing, and increase in toughness.  

 

It makes fracture patterns more scattered and 

increases fatigue resistance. By making crack pattern 

distributed, it is meant that it decreases the crack 

width. Aramid fiber gives more compressive strength 

and crack resistance to concrete as compare to glass 

and steel fiber. 

 

II. HISTORY OF REINFORCED CONCRETE 

 
A French gardener by name Joseph Monier first 

invented the reinforced concrete in the year 1849. If 

not for this reinforced concrete most of the modern 

buildings would not have been standing today. 

Reinforced concrete can be used to produce frames, 

columns, foundation, beams etc. High tensile 

strength, great bonding properties, and good 

thermal compatibility should all be present in the 

reinforcement material. The load must be smoothly 

transferred from the concrete to the area where the 

reinforcement material and concrete meet, and then 

back to the reinforcement material. Thus the 

concrete and the material reinforced shall have the 

same strain. 

 

More than 4500 years ago, the idea of employing 

fibers to strengthen matrices weak in stress was first 

proposed. Since Portland cement concrete has 

become a popular building material, efforts have 

been made to employ fibers to prevent fractures, 

increase strength, etc. Before the 1960s, the 

development of fiber reinforcing for concrete was 

extremely sluggish. Fibers are generally used as 

resistance of cracking and strengthening of concrete. 

 

III. MATERIALS INVESTIGATION 
 
Mixing of FRC can be accomplished by many 

methods [2]. The mix should have a uniform 

dispersion of the fibers in order to prevent 

segregation or balling of the fibers during mixing. 

Most balling occurs during the fiber addition 

process. Increase of aspect ratio, volume percentage 

of fiber, and size and quantity of coarse aggregate 

will intensify the balling tendencies and decrease the 

workability.  

 

To coat the large surface area of the fibers with 

paste, experience indicated that a water cement ratio 

between 0.4 and 0.6, and minimum cement content 

of 400 kg/m [3] are required. Compared to 

conventional concrete, fiber reinforced concrete 

mixes are generally characterized by higher cement 

factor, higher fine aggregate content and smaller 

size coarse aggregate. A fiber mix generally requires 

more vibration to consolidate the mix. External 
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vibration is preferable to prevent fiber segregation. 

Metal trowels, tube floats, and rotating power floats 

can be used to finish the surface. Mechanical 

Properties of FRC Addition of fibers to concrete 

influences its mechanical properties which 

significantly depend on the type and percentage of 

fiber.  

 

Fibers with end anchorage and Properties and 

Applications of Fiber Reinforced Concrete. High 

aspect ratio was found to have improved 

effectiveness. It was shown that for the same length 

and diameter, crimped-end fibers can achieve the 

same properties as straight fibers using 40 percent 

less fibers[S]. In determining the mechanical 

properties of FRC, the same equipment and 

procedure as used for conventional concrete can 

also be used. Below are cited some properties of FRC 

determined by different researchers. 

 

IV. FRC TEST 
 
1. Compressive Strength Test: 

GPC of dimension (150×150 ×150) mm was given a 

role according to IS:516-1959 with and without 

Polypropylene Fiber of different levels of expansion 

and called GP and FRGP series. The specimens were 

demoulded and exposed to standard atmospheric 

curing after 24-36 hours. In the wake of restoring, 

the examples were tried for compressive strength 

involving a pressure testing machine of 2000 kN 

limit. 

 

Compressive Strength (N/mm
2
) = Compressive 

Strength (N/mm
2
)/ Area of a cross-section of the 

specimen. 

 

The most extreme compressive strength is 

accomplished at 0.6% of expansion of Polypropylene 

Fibers on all ages. 

 

 
Fig 1. FRGP concrete under compression. 

2. Splitting Tensile Strength Test: 

Substantial concrete cylinders of dimension (150 

/300) breath/length mm length were given a role 

according to IS: 516 - 1959, IS: 1199-1959, SP: 23-

1982, IS: 10086-1982 with consolidating 

Polypropylene fiber as an expansion to concrete. 

And curring for 28 days After the shape escape was 

even for split elasticity involving pressure testing 

machine of 2000 kN limit achieves practically 11% of 

compressive strength. Polypropylene Fiber builds the 

parting rigidity and this augmentation is more than 

that of compressive strength increase. 

 

Splitting Tensile Strength (N/mm
2
) =2P/πLD 

 

 
Fig 2. FRGP concrete's splitting tensile strength. 

 

3. Ultrasonic Pulse Velocity Test (UPV): 

According to the steps stated in IS: 13311:1992, the 

UPV test was conducted. In order to forecast 

material strength and identify internal weaknesses 

like cracking, voids, honeycomb, and other 

problems, UPV is a non-destructive technology that 

measures the speed of sound through materials.  

 

It's a transmitter and a collector is also included in 

the instrument (two tests). The ultrasonic instrument 

measures the time it takes for the wave to travel 

from the transmitter to the recipient while held in 

opposition to one another (Limaye 2002). The 

distance between the two tests (way length) was 

estimated. 

  

Ultrasonic Pulse Velocity = Path length / Transit 

time 
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In the UPV test, adding 15% Polypropylene Fiber to 

cement resulted in the best percentage increase in 

compressive strength. It follows that GPC's quality 

may be assumed to be excellent for all mix 

proportions, particularly for Polypropylene Fiber 

additions up to 0.6 percent. 

 

Table 1. Ultrasonic pulse velocity test. 
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1 

 

CC 

150.000 31.300 4.892  

4.68 

 

Very 

Good 
150.000 32.600 4.601 

150.000 32.100 4.643 

 

2 

FRGP- 1 150.000 32.300 4.644  

4.75 

 

Very 

Good 
150.000 30.800 4.869 

150.000 31.600 4.747 

 

3 

FRGP- 2 150.000 30.700 4.887  

4.83 

Very 

Good 150.000 31.300 4.794 

150.000 31.100 4.824 

 

4 

FRGP- 3 150.000 30.500 4.978  

5.03 

Very 

Good 150.000 30.000 5.208 

150.000 29.800 4.918 

 

5 

FRGP- 4 150.000 31.000 4.839  

4.80 

Very 

Good 150.000 31.300 4.793 

150.000 31.400 4.777 

 

6 

FRGP- 5 150.000 33.400 4.492  

4.47 

Very 

Good 150.000 34.100 4.399 

150.000 32.800 4.520 

 

V. CONCLUSION 
 

In view of after effects of the above exploratory 

examination it is presumed that Geopolymer 

concrete with Polypropylene Fiber as auxiliary 

support have predominant properties and Structural 

way of behaving than traditional GPC. The FRGP 

Concrete can be utilized as a substitute instead of 

regular built up concrete cement. From the UPV 

results it tends to be reasoned that the nature of 

GPC is astounding for all blend extents, particularly 

for Polypropylene Fiber expansion up to 0.6%, great. 

 

The substantial stir arranged utilizing something like 

0.6% Polypropylene Fiber expansion, shows 

expansion in Compressive Strength of GPC. The 

Polypropylene expansion builds the flexural strength 

of plain GPC crystals and is considerably connected 

with the holding properties and the scattering of 

Polypropylene Fiber. 
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