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Abstract: Curing is the process of maintaining the right moisture level in concrete, especially for the initial 28 days to get the
complete cement hydration and the formation of C-S-H gel. The C-S-H gel formation in the concrete is significantly influenced
by curing. In most cases, good curing is not practically achievable. Self-curing concrete is one of the unique concretes that aids
in reducing inadequate curing caused by human negligence. Self-curing concrete is also used in water-scarce regions. The grade
of concrete prepared was M60, and it was tested for its compressive strength, split tensile strength and flexural strength. The
cementitious material is partially replaced with silica fume and fly ash by 5% and 10%, respectively. Nylon fiber is also to be
introduced in concrete with different ratios like 0.25%, 0.50%, 0.75%, and 1%. This present study aims to determine the most
suitable percentage of fiber to be added in high-strength external self-curing concrete so that the loss of strength due to
shrinkage crack is reduced and also to improve the impact resistance of the concrete, external self curing compound Concure
WB is used in this project for the purpose of curing concrete.

Keywords: External self-curing, Concure WB, silica fume, Fly ash, Nylon fiber, High strength concrete.

L. INTRODUCTION

Even in isolated and arid places, the construction business is expanding daily. Even India and other nations experience significant
difficulties in providing clean drinking water to their inhabitants. Therefore, there is pressure on the construction industry to develop
new techniques for curing concrete. In order for concrete to achieve the necessary qualities, curing involves keeping concrete's early
phases at a sufficient moisture level. The basic components of concrete are cement paste and aggregate, which are governed by the
workability of fresh concrete and the needs for durability and strength based on the curing process.The term "high-strength
concrete"” refers to concrete that has a specific characteristic cube strength of between 60 and 100 N/mm2. However, in nations like
the USA, Germany, Canada, and a number of other countries, greater values have been obtained and applied to both precast and in-
situ work.. High-span bridges, columns for tall buildings, offshore construction, and other roadway structures are the principal uses
for high-strength concrete in-situ concrete construction. The primary benefit of high-strength concrete is the decrease in necessary
longitudinal reinforcement and/or compression element size. The processes and technology needed to produce high-strength
concrete aren't all that dissimilar from those used to produce standard-strength concrete.

1. MATERIALS USED
A. Cement.
Cement is a substance that is frequently used in the building industry to bind concrete. It is a material that can be described as
providing adhesive and cohesive qualities that enable it to bind material pieces into a compact mass. In the investigation, ordinary
Portland cement of 53 grade was used.

TABLE I
PROPERTIES OF CEMENT
S.No Property Test result
1. Specific gravity 3.12
2. Initial and final setting time 30 min and 60 min
(min)
3. Fineness (%) 2.5%
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B. Fine Aggregate.

River sand is replaced by manufactured sand (M-Sand) for making concrete. Crushing hard granite stone yields manufactured sand.
The crushed sand is graded, rinsed, and shaped into a cubical shape with grounded edges for use in construction. M-Sand is
manufactured sand with a particle size of less than 4.75mm. In this experiment, M-sand is used.

C. Coarse Aggregates.
In the experimental investigation, the aggregates that retrained on a 4.75 mm sieve (referred to as coarse aggregates) were used.
These aggregates typically consist of crushed stones that are 20 mm in size. The crushed stone aggregates used were nominally no
larger than 20 mm and were examined in accordance with Indian standards. The specific gravity of the coarse aggregates used in
this investigation is 2.62.

D. Water.
Water takes the main part in the hydration of cement. Because it contributes to the strength of the C-S-H gel via chemical reaction,
the quantity and quality of water must be carefully considered. Pure potable water is used for mixing.

E. Fly ash.

Fly ash, a byproduct of burning pulverised coal that is finely divided, is removed from the combustion chamber by exhaust gases.
The particles are glassy and spherical when compared to cement particles. It is a pozzolanic substance that, when mixed with free
lime in the presence of water, produces C-S-H gel, the substance that makes up the concrete paste that is the strongest and most
durable. High calcium ASTM class C fly ash was used in this experiment. The specific gravity of the fly ash used in this
investigation was 2.2.

Fig 1. Fly ash

F. Silica fume.

The smelting process used in the silicon and ferrosilicon industries produces microsilica, a by-product. Noncrystalline silica is
commonly found in byproducts of silicon metal manufacturing and ferrosilicon alloys with silicon concentrations of 75% or higher.
Micro silica is sometimes referred to as silica dust, volatilized silica, condensed micro silica, or micro silica. Compressive strengths
in the order of 60-150 MPa are reasonably simple to generate in laboratories by combining microsilica and superplasticizers. By
reducing permeability, fine-tuning the pore structure to prevent the diffusion of detrimental ions, and lowering the calcium
hydroxide concentration, the addition of micro silica to concrete increases the longevity of the material and increases resistance to
sulphate assault.

Fig 2. Silica fume
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G. Nylon fiber.

The strength of nylon does not diminish with time and it has good tenacity. The strength-to-weight ratio of nylon is excellent. One
of the lightest and strongest textile fibers available. The abrasion resistance of nylon is excellent. The nylon fiber is used in this
experiment in various ratios, and its properties are listed below.

TABLE II

PROPERTIES OF NYLON FIBER
1 Length of fiber 1.5inch
2 Resistance to salt & acid Good
3 Colour White
4 Tensile strength 300 Mpa
5 UV resistance High
6 Resistance to alkali Excellent
7 Specific gravity 1.15
8 Diameter 0.33mm
9 Material 100% virgin fiber

H. Super plasticizer.

In this experiment, sikacim pink works as a superplasticizer. Without adding more water, it is becoming more workable. Sikacim
Pink is a super plasticizer with a polycarboxylate ether basis. The properties of the super plastiziers used in these experiments are
colour-pink, density-1.21 @25 c and ph value is 7.

|V o

Y. /N

P—_

eFYus

Fig 4. Sikacim Pink

1. EXPERIMENTAL INVESTIGATION.
A. Experimental setup.
M60 concrete was used in our study to cast the cube and cylinder specimens. This study is concerned with adding nylon fiber in
ratios like 0.25%, 0.50%, 0.75%, and 1% to the concrete mix. Cubes and cylinders are used, respectively, to measure compressive
strength and split tensile strength. The following test is to be conducted to find the optimum proportions of nylon fiber in external
self-curing concrete.
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B. Casting
Standard cube specimens with dimensions of 150 mm x 150 mm x 150 mm, cylinder specimens with dimensions of 150 mm in

diameter and 300 mm in height for split tensile strength tests, and flexural beam strength test specimens was cast. The samples were
kept in relatively moist air and away from vibration during the curing time at room temperature. After two days, the cast specimen is
demoulded and labelled with a sign for further identification.

R

Fig 5. Casting of specimens

C. Curing
There are different types of curing methods available for the curing of concrete. The types of curing are given below.

Types of Curing

Internal Curing External Curing

| I I I |

r

Use of Light || Application Water Membrane || Application || Miscellan
Weight of Curing Curing of Heat -eous

Aggregate Admixtures \

In this study, the membrane curing or self-curing type is done, and the self-curing compound used in this project is Concure WB.
Concure WB is an alkali reactive, low viscosity wax emulsion. This technique makes sure that the emulsion instantly degrades to
form a non-penetrating continuous layer upon contact with a surface made of cementitious concrete. By preventing excessive water
evaporation, this impermeable coating increases cement hydration efficiency, which reduces shrinkage and boosts concrete's
strength and durability. The membrane will stay on the concrete surface after it has been produced until it eventually erodes and
disintegrates due to weathering. The membrane that remains after curing may need to be removed by wire brushing or other
mechanical means if further treatment on this concrete surface is required.

Fig 6. Concure WB
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TABLE I
PROPERTIES OF CURING COMPOUND
1 Curing efficiency Concure WB curing agent complies with the

internationally
recognized ASTM C309-90 standard

2 Specific gravity 1t01.01

3 Colour Bulk liquid White
Shelf life 12 Months

5 Area Covers 3.5t0 5.0 m?/litre

Fig 7. Curing of concrete

V. RESULTS AND DISCUSSION
A. Slump Cone Test
The slump cone test is done with different percentages of nylon fiber to find the workability of fresh concrete and its changes with
an increase in nylon fiber ratios(0.25%, 0.50%, 0.75%, and 1%), and the values are given below.

Fig 8. Slump cone test

TABLE 1V
SLUMP CONE TEST
) Percentage of Nylon fiber
Test conducted Unit
0.25 0.5 0.75 1
Slump cone mm 105 100 95 80
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Fig 9. Slump cone test result

B. Compressive strength.

150mm X 150mm X 150mm Concrete cubes were prepared with OPC 53 with cement replaced by 10% fly ash and 5% silica fume,
different ratios of nylon fiber, fine aggregate, coarse aggregate, and water.Using a compression testing machine, the specimens were
examined for concrete's compressive strength.

Fig 10. Specimen under compressive test

TABLE V
COMPRESSIVE STRENGTH OF CONCRETE
Replacement of Compressive Strength
nylon fiber (%) (N/mm?)
7 Days 28 Days
0.25 39.63 61.12
0.5 40.91 63.40
0.75 39.92 62.12
1 39.20 60.85
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Fig 11. Compressive strength of concrete results

C. Split tensile Strength of Concrete.

The cylinder mould was filled with fresh concrete made of OPC 53 and varying proportions of nylon fiber, fine aggregate, coarse
aggregate, and water. It has a length of 300mm and a diameter of 150mm. The cement was replaced with 10% fly ash and 5% silica
fume. Compressive live loads were applied in a vertical symmetrical plane to test the specimens' split tensile strength, which
resulted in specimen splitting.

Fig 12. Specimen under Split Tensile Test

TABLE VI
SPLIT TENSILE STRENGTH OF CONCRETE
Replacement of Nylon fiber split tensile strength (N/mm?)

(%) 7 Days 28 Days
0.25 3.03 5.37
0.5 351 5.92
0.75 3.26 5.50

1 311 5.17

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.5133) J ISRA Journal Impact Factor 7.894 | 1600



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 10 Issue VIII Aug 2022- Available at www.ijraset.com

7

6
£
£ 5
=3
c
%2 3 m 7 days
E m 28 days
= 2 -
o
(92]

1 -

O |

025 05 0.5 1
% of Nylon fiber

Fig 13. Split tensile strength of concrete results

D. Flexural Strength of Concrete.

A concrete flexural test's findings are expressed as a rupture modulus,which can be measured in MPa. Concrete can undergo a
flexural test using an ASTM C78 three-point load test or a center-point load rest (ASTM C293). The flexural strength test is done
for the optimum nylon fiber ratio of 0.50%, taken from the compressive strength test results.

l Loading pins l

] ®

Suppoming pins

Fig 14. Flexural strength test

TABLE VI
FLEXURAL STRENGTH OF CONCRETE
Average flexural strength
2
Replacement of (N/mm?)
Nylon fiber (%)
7 days 28 days
0 4.40 6.23
0.5 4.98 7.25
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Fig 15. Flexural Test on Concrete

V. CONCLUSION
On the basis of the results obtained from the present study, the following conclusionscan be drawn,
The specimen’s compressive strength, split tensile strength and flexural strength were greatest when 0.5% nylon fiber was added to
external self-curing concrete. The maximum compressive strength of concrete at 28 days was 63.40 N/mm? the maximum spilt
tensile strength of concrete at 28 days was 5.92 N/mm? and the maximum flexural strength of concrete at 28 days was 7.25 N/mm?
and these results were achieved at 0.50% of nylon fiber added in external self-curing concrete.
External self-curing concrete is more cost-effective since it does not require curing costs. Spray application lowers labour costs,
eliminates the requirement for additional curing systems, and curing chemical increases water retention for self-cured concrete.
Compared to regular curing concrete, concrete with a curing chemical produces a smooth, fine finished surface.
External self-curing concrete is a solution to the various issues that the construction industry faces related to improper curing, a lack
of water in some areas, and the need for an alternative to traditional curing of concrete in desert areas where water scarcity is a big
issue.
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