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ABSTRACT

The most common building material used worldwide is cementing concrete. This is mostly due
to cement concrete's excellent workability and ability to assume any shape. Concrete that has
internal micro cracks breaks down in a brittle manner. Concrete's durability, serviceability, and
reduction of interior micro cracks are all improved by the use of various types of fibres. Here,
M20 grade concrete is employed, with fibre percentages of 0%, 1%, 2%, and 3% by weight of
concrete, work abilities of fresh concrete test such as compacting factor ,floe table, slump cone
and vee-bee consistometre test after that hardened concrete properties like compressive and
tensile strength tests for cubes and cylinders like seventh, fourteenth, and twenty-eighth days of
curing days.
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1 Introduction
1.1General

Second only to water in terms of usage is concrete. Sand, crushed rock, and water are
typically combined with Portland cement to create it. When applying concrete in harsh
conditions for a long service life, durability is a crucial factor. Large amounts of cement and
particles from the natural world are combined with water to make concrete. Huge amounts of
energy are used in cement manufacture, which accounts for 7% of global greenhouse gas
emissions. Portland cement is the primary component of traditional concrete. The amount of
carbon dioxide released into the atmosphere as a result of cement manufacture is roughly equal.
Three billion tonnes of concrete were consumed globally last year, or one tonne for each person
on the planet. No material is consumed by man. Except for water, no other substance is used by
man in such vast quantities. Concrete is still used at roughly the same rate as it was thirty years
ago. According to estimates, the globe currently consumes over 55 billion tonnes of concrete
annually. The fact that concrete is frequently the least expensive and most readily available
material on the job is another factor contributing to its appeal among engineers.

1.2Literature review
Following are some of research works carried out using different type of fibers,
Avinash Joshi , Pradeep reddy ,Punith kumar and Pramod hatker (2018), conducted
experimental study on steel fiber Reinforced concrete for M25, M30, M40 grades of concrete
Steel fibers decrease the workability so, use of superplasticer improve the workability. Asthe
volume of steel fibers increases from 0.5 to 1.5% the workability decreases that is slump loss.
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The compressive strength of concrete increases considerably as the volume of
steel fibersis increased from 2% to 3% and the increase is almost similar to all the grade of
normal concrete that is M25, M30, M40.

The tensile strength increases significantly as the volume of steel fibers is increase is similar to
the grade of concrete.
The shear strength of concrete improves as the volume of fibers is increased.
A.M. Shende, A.M. Pande and M. GulfamPathan (2017), conducted Experimental Study on
Steel Fiber Reinforced Concrete for M-40 Grade having mix proportion 1:1.43:3.04 with water
cement ratio 0.35. The following conclusions could be drawn from the present investigation.
It is observed that compressive strength increases from 4 to 5% with addition of steel fibers.
It is observed that flexural strength increases from 2 to 3% with addition of steel fibers.
It is observed that split tensile strength increases from 3 to 5% with addition of steel fibers.
2 Materials used
2.1Materials
The materials used for the experimental investigation are as follows.
Cement
Fine aggregate confirming IS: 2386 (PART-I11)-1963.
Coarse aggregate confirming IS: 2386 (PART-I11)-1963.
Steel fibers(hooked)
Water
2.2 Cement
The primary basic material utilised in all building is cement. Therefore, cement quality must be
examined before it is used as a building material. The cement can be put through the tests below in a
lab to determine its quality.
2.3 Cement fineness test
Cement is finned by dry sieving in accordance with 1S 4031:(PART)-1996.
The idea behind this is that we calculate the percentage of cement whose size is more than the
designated mesh size. For cleaning the sieve, a nylon or pure bristle brush, preferably with 25 to
40mm of bristles, is used together with a balance that can weigh 10g to the nearest 10mg.
2.4 Test Procedure:
1. Weigh approximately 10gm of cement to nearest 0.01g and place it on the sieve.
2. Shake the sieve by swirling, planetary and linear movement, until no more fine
material passesthrough it.
3. Weigh the residue and express its mass as a percentage to the nearest of 0.1 %.4. Gently

brush all the fine material off the base of the sieve.
Table : 1 Results of sieve analysis

SI.No Observations Samplel Sample2
1 \Weight of cement (Wg) 100 100
2 .S sieve size (microns) 90 90
3 \Weight retained in sieve (W1g) 3 3
4 Ooretained on sieve(W1/W)*100 3 3
5 % of passed sample 97 97
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2.5 Consistency test
This test determines the amount of water that must be mixed to create a paste with a normal
consistency. A paste with a normal consistency has a viscosity that allows the Vicat's plunger to
penetrate up to a point that is 5 to 7 mm from the mold's bottom. The usual consistency of the
cement, which in turn depends on the compound composition and fineness of the cement, determines
the amount of water needed for various cement tests.
2.6 Test Procedure
25% water is added to 300 grammes of cement. Vicat's device's mould is filled with the paste,
and the surface of the filled paste is levelled and polished. Then, a 10 mm x 10 mm square
needle attached to the plunger is slowly lowered across the cement paste surface and
immediately released. The cement paste is cut by the plunger. The linked scale's reading is
noted. The amount of water injected is thought to be the correct percentage for a typical
consistency when the reading is between 7 and 10 mm from the bottom of the mould.

Table No: 2 Normal Consistency

SL. No Particulars Requirements asper Test results
IS 12269-1987

1 Normal 25% - 36% 35%
consistency
2.7 Initial and final setting time
When water is added to cement, the resulting paste starts to stiffen and gain strength and lose
the consistency simultaneously. The term setting implies solidification of the plastic cement
paste. Initial and final setting times may be regarded as the two stiffening states of the cement.
The beginning of solidification, called the initial set, marks the point in time when the paste
has become unworkable. The time taken to solidify completely marks the final set, which
should notbe too long in order to resume construction activity within a reasonable time after

the placementof concrete.

The initial setting time may be defined as the time taken by the paste to stiffen to such an extent
that the Vicat’s needle is not permitted to move down through the paste to within 5 + 0.5 mm
measured from the bottom of the mould. The final setting time is the time after which the paste
becomes so hard that the angular attachment to the needle, under standard weight, fails to leave
any mark on the hardened concrete. Initial and final setting times are the rheological properties
of cement.

Fig 1: Vicat's Apparatus

2.8 Test procedure

By measuring cement with 0.85 times the amount of water necessary to produce a paste with a
specified consistency, smooth cement paste can be made. The moment water is introduced to
the cement, the stopwatch is set to begin. The mould, which is set on a nonporous plate, is
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entirely filled with cement paste, and the paste's top surface is levelled with the top of the
mould. The test is carried out at 27 2 °C, or room temperature. The Vicat's equipment is used to

hold the mould filled with cement paste. The needle is carefully lowered until it makes contact
with the test block, and it is then swiftly released. Thus, the test block is penetrated by the
needle, and the reading is recorded on the graded scale of the Vicat equipment. Until the needle

is unable to penetrate the block by approximately 5 mm measured from the mold's bottom, the
technique is repeated. Once the stop watch has been set, the time is recorded and the initial
setting time is obtained. When the attachment fails to leave an impression on the test block
surface after gently pressing the needle against it, the cement is said to have finally set

Table No : 3 Results of setting time of cement

SL. No. Particulars Requirements as per Test results
1S 12269-1987

1 Initial setting time 30 min 53 min

2 Final setting time 600 (max) 600 min

2.9 Fine Aggregate
Sand plays a very important role in concrete. It manages to fill the voids between the
powders and the coarse aggregates. It also imparts flowing characteristics to concrete. The
sand used was locally available river sand with specific gravity of 2.52 and conforming to
ZONE 2.

Following tests can be performed on fine aggregate in laboratory to check its quality.
» Sieve analysis and fineness modulus.
Table No:4 fineness of sand

IS Sieve |Weight Cumulative | Cumulative |Cumulative
size retained weight retained | % weight passing Remarks
(mm) (gm) (gm) retained

475 92 92 9.2 90.8
2.36 164 256 25.6 74.4

0.6 194 450 45.0 55.0
0.425 195 645 64.5 35.5
0.30 183 828 82.8 17.2
0.075 92 920 92.0 8.0
Pan 80 000 100 0

Total=319.1 Zone I

Fineness modulus =319.1/100= 3.191

2.10 Coarse Aggregate
Coarse aggregates differ in nature and shape depending on their extraction and production. The
trials are made keeping maximum aggregate size of 20 mm. The coarse aggregates, obtained from
a local source, had a specific gravity of 2.7 for 20 mm down aggregates.
Following tests can be performed on coarse aggregate in laboratory to check its quality.
2.10.1 Sieve analysis and fineness modulus.
Table No: 5 fineness modulus of coarse aggregate

seive size(mm) | Weight Cumulative Cumulative umulative
retained weight Q%weight passing
(gm) retained (gm) retained
40 0 0 0 0
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32 0 0 0 0
26 22 22 1.1 98.9
20 223 245 12.25 87.75
12.5 1528 1773 88.65 11.36
10 115 1888 94.4 5.6
4.75 64 1952 97.6 2.4
Pan 48 2000 100 0
Total=294

Fineness modulus = 294/100
=294
2.11 Steel Fibers

In this present study Hook ended Steel Fibers were used. These Steel fibers were obtained
from cheerlapally. The mechanical properties and chemical composition of these fibers is as

follows

Table 6 Mechanical properties of steel fiber

Mechanical properties of hooked end steel fiber
Size in dia 0.50 mm
Length 50 mm
Tensile strength 1188 MPa
Tolerance for diameter and length (+/-)10%(as per ASTM)
Table 7 Chemical composition of steel fibre
Chemical composition of mild steel wire
C 0.035
Mn 0.310
Si 0.045
P 0.017
S 0.003

Fig 2: Hooked Steel fibers

3 Concrete mix design

Concrete mix design is the process of choosing appropriate concrete materials and figuring
out their proportions with the goal of producing concrete with the necessary strength, durability, and
workability as cheaply as feasible. The performance requirements for concrete in its two states—
plastic and hardened—determine the proportioning of its ingredients. The plastic concrete cannot be
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properly poured or compacted if it is not workable. As a result, the workability property assumes
critical significance.

The quality and quantity of cement, water, and aggregates; batching and mixing; placement,
compaction, and curing are only a few of the variables that affect hardened concrete's compressive
strength, which is typically regarded as a measure of its other attributes. The cost of the labour,
equipment, and supplies goes into the price of the concrete. Because cement is more expensive than
aggregate, there are variances in material costs; as a result, it is important to create a mix that is as
lean as feasible. Technically speaking, rich mixes may result in high shrinkage and cracking in
structural concrete as well as the evolution of high hydration heat in mass concrete, both of which
may result in cracking.

The cost of the materials needed to produce a minimum mean strength, or characteristic
strength, that is defined by the structure's designer affects the actual cost of concrete. This depends
on the quality control procedures, however it is undeniable that these raise the price of concrete.
Depending on the size and nature of the task, the level of quality control is frequently a tradeoff in
terms of cost. The cost of labour is affected by the mix's workability; for example, a concrete mix
with poor workability may require a lot of labour to compact it to the desired level with the
equipment at hand.

3.1Mix proportions for concrete
The different mix proportions for M20 grade concrete considering in this experimentare
shown in table 8
Table 8 Different Mix Proportions used in this study

S.NO MIX STEEL FIBER (%)
1 Mix 1 0 %
2 Mix 2 1%
3 Mix 3 2 %
4 Mix 4 3%
Table 9 Mix design specification for M20
Description of items Mix proportion for cubic meter (kg/mq)
Cement content 383
Coarse aggregate 546
Fine aggregate 1188
Water content 191.6 liters
Water cement ratio 0.5

Preparation of Concrete Mixes and Casting of test Specimens

The necessary amounts of ingredients were weighed after the mix proportions were decided
upon. To create a uniform mix, cement, coarse and fine aggregates were first combined in a mixer.
Superplasticizer and water were then added. The mixing process took roughly 5 minutes in total.
After running the tests for new properties, casting was done right away after mixing. To get a
smooth finish and remove extra material, the specimens' top surface was scraped. Six 150mm x
150mm x 150mm cubes of each concrete mix were cast. Three layers of specimens for a typical
concrete mix were cast before vibration with a tamping rod. After 24 hours, all specimens were
remolded, and they were then immediately moved to the curing tank.

4. Fresh Concrete Tests
4.1Slump test
To ascertain the consistency of concrete, utilize a slump test. How stiff the mixture is, or how
much water has been added, is determined by its consistency. The stiffness of the concrete mix
should correspond to the standards for the caliber of the finished product. The outcome of the slump
test serves as an indicator of how a compacted, inverted cone of concrete would behave when
subjected to gravity. It gauges the concrete's consistency or moisture content. Every mixture in the
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experiment listed in the table is subjected to the slump test. The test is repeated until the mix design's
expected slump is attained.
4.2 Types of Slump

The slumped concrete takes various shapes, and according to the profile of
slumpedconcrete, the slump is termed as;
Collapse Slump

Shear Slump
True Slump
No slump
..... !
ok 1 - islump
; i slump [
Collapse Shear True slump

Types of slump
Fig 3: Types of slump

(1 Collapse Slump

]

1.
2.

In a collapse slump the concrete collapses completely. A collapse slump will generally mean that the
mix is too wet or that it is a high workability mix, for which slump test isnot appropriate.
Shear Slump

In a shear slump the top portion of the concrete shears off and slips sideways. (OR) Ifone-
half of the cone slides down an inclined plane, the slump is said to be a shear slump.
If a shear or collapse slump is achieved, a fresh sample should be taken and the test isrepeated.
If the shear slump persists, as may the case with harsh mixes, this is an indication of lackof cohesion
of the mix.

(1 Trueslump

1.

2.

~

In a true slump the concrete simply subsides, keeping more or less to shape
This is the only slump which is used in various tests.

Mixes of stiff consistence have a Zero slump, so that in the rather dry range no variationcan be
detected between mixes of different workability.

4.3 Procedure

The mould for the slump test is a frustum of a cone, 300 mm (12 in) of height. The baseis 200 mm
(8 in) in diameter and it has a smaller opening at the top of 100 mm (4 inch).

The base is placed on a smooth surface and the container is filled with concrete in three layers,
whose workability is to be tested.

Each layer is temped 25 times with a standard 16 mm (5/8 in) diameter steel rod, roundedat the end.
When the mould is completely filled with concrete, the top surface is struck off (levelledwith mould
top opening) by means of screening and rolling motion of the temping rod.

The mould must be firmly held against its base during the entire operation so that it couldnot move
due to the pouring of concrete and this can be done by means of handles or foot- rests brazed to the
mould.

Immediately after filling is completed and the concrete is levelled, the cone is slowly andcarefully
lifted vertically, an unsupported concrete will now slump.

The decrease in the height of the centre of the slumped concrete is called slump.

The slump is measured by placing the cone just besides the slump concrete and the temping rod is
placed over the cone so that it should also come over the area of slumped concrete.
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9. The decrease in height of concrete to that of mould is noted with scale.

=

Fig : 4 Cube specimens

4.3.1Compacting by Hand:
When compacting by hand, the standard tamping bar is used and the stroke of the bar should be
distributed in a uniform manner. The number of strokes for each layer should not less than

F|g 5 Compactlng by hand

30. The stroke should penetrate in to the underlylng Iayer and the bottom layer should be
rodded throughout its depth. After top layer has been compacted, the surface of the concrete
should be finished level with the top of the mould, using a trowel and covered with a glass or
metal plate to prevent evaporation.

4.3.2 Curing of Specimen:

The test specimen should be stored in a place at a temperature of 27° +/- 2°C for 24 +/- 0.5 hrs.
From the time addition of water to the dry ingredients. After this period the specimen should be
marked and removed from the moulds and immediately submerged in clean fresh water or
saturated lime solution and kept there until taken out just prior to the test. The water or
solution in with the specimens are kept should be renewed every seven days and should be
maintained

Fig: 6 Curing of samples

Page | 80 Copyright @ 2022 Authors



Dogo Rangsang Research Journal UGC Care Group | Journal
ISSN : 2347-7180 Vol-12, Issue-12, No. 05, December 2022
5 Hardened Concrete Tests
5.1Compressive strength test

Out of many test applied to the concrete, this is the utmost important which gives an
idea about all the characteristics of concrete. By this single test one judge that whether
Concreting hasbeen done properly or not.

For cube test two types of specimens either cubes of 15 cm X 15 ¢cm X 15 cm or 10cm X
10 cm x 10 cm depending upon the size of aggregate are used. For most of the works cubical
moulds of size 15 cm x 15cm x 15 cm are commonly used.
Procedure

» The concrete mix design has been carried out for M20 grade concrete as per IS:
10262:2009. Three cubes of standard dimensions (150 mm x 150 mm x 150 mm) were cast
with plain concrete (M2o) using normal ingredients: cement, coarse aggregate and fine
aggregate and water is filled by five layers and tampering each layer 10 times and cured for
7,14 and 28days.

» The grade of concrete used was M20. Series of concrete cubes of standard dimensions
(150 mm x 150 mm x 150 mm) were casted. Hooked steel fibres of 1%,2% and 3% by
weight of concrete were added. Each cube is filled in three layers andtampering was done
25 times for each layer. After 24hrs it is demoulded and kept it in curing for 7, 14 and 28
days.

» The cubes were tested in compression testing machine at 7, 14 and 28 days and the
compressive strengths of the cubes are compared with that of cubes 0% steel fibres.

5.2 Split tensile strength test
One of the fundamental and crucial characteristics of concrete is its tensile strength.
Concrete's tensile strength can be assessed using a splitting tensile strength test on a concrete
cylinder. Due to its brittleness, concrete is particularly vulnerable to tension and cannot be
expected to withstand direct tension. When concrete is subjected to tensile pressures, fractures
form. In order to establish the load at which the concrete members may crack, it is important to
determine the tensile strength of concrete.
5.3 Procedure of Splitting Tensile Test:
Take the wet specimen from water after 7 days of curing
Wipe out water from the surface of specimen
Draw diametrical lines on the two ends of the specimen to ensure that they are on thesame
axial place.
Note the weight and dimension of the specimen.
Set the compression testing machine for the required range.
Keep are plywood strip on the lower plate and place the specimen.
Align the specimen so that the lines marked on the ends are vertical and centered overthe
bottom plate.
Place the other plywood strip above the specimen.
Bring down the upper plate to touch the plywood strip.
Apply the load continuously without shock at a rate of approximately 14-
21kg/cm2/minute (Which corresponds to a total load of 9900kg/minute to
14850kg/minute)Note down the breaking load(P)

6 Results and Discussion
6.1 Compressive Strength
After The 3, 7 & 28 days curing, the moulds were tested with compression testingmachine
and the results were given in table 10

S.no Mix Compressive Strength (N/mm2)
7 Days 14 Days 28 Days
1. Mix 1 20.3 24.6 27.3

Page | 81 Copyright @ 2022 Authors



Dogo Rangsang Research Journal

UGC Care Group | Journal
ISSN : 2347-7180

Vol-12, Issue-12, No. 05, December 2022

2. Mix 21.8 27.1 29.8
3. Mix 3 24.3 29.5 32.3
4. Mix 4 24.9 29.9 32.7

MIX

MIX

MIX

MIX

and the results were given in table

Fig No:7 Comparison of compressive strength

6.2 Split Tensile Strength
After the 3,7 & 28 days curing, the moulds were tested with compression testingmachine

Table:11 Split tensile strength

5o Mix Split Tensile Strength (N/mmz)

7 Days 14 Days 28 Days
1. Mix 1 1.65 2.05 2.4
2. Mix 2 2.6 2.9 3.2
3. Mix 3 3.1 3.7 3.9
4. Mix 4 3.36 4.52 4.8

6
s
P
L
5 -
R .7 days
E =14 days
G
NIY NN NIY LV
L\V 1]

Fig No:8 Comparison of tensile strength

Conclusions

The following conclusions were made by observing the test results of this experimental study.
1. At the 28th day of curing, the compressive strengths of SFRC for the proportions of 0%, 1%,
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2%, and 3% are 27.3 MPa, 29.8 MPa, 32.2 MPa, and 32.7 MPa, respectively.

At the 28th day of curing, the Split Tensile strength of SFRC for proportions of 0%, 1%, 2%,

and 3% is 2.4 MPa, 3.2 MPa, 3.9 MPa, and 4.8 MPa, respectively.

Using 3% of steel fibre yields the best compression results, which are 24.9 MPa, 29.9 MPa, and
32.7 MPa at the 7th, 14th, and 28th days of curing, respectively.

Using 3% steel fibre yields the highest results in split tensile strength, which are 3.36 MPa,

4.52 MPa, and 4.8 MPa at the 7th, 14th, and 28th days of the experiment curing respectively.

Based on the findings, it can be seen that the workability of concrete reinforced with steel fibres
declines as the amount of steel fibres rises.

. The addition of steel fibre to concrete improves the material’s tensile and compression

strengths as well as its crack resistance.
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