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Imprint of Micro silica on M40 grade concrete

!Darshan A Patel, Prof. C.B.Mishra

M. Tech. Scholar, ?Associate Professor
Civil Engineering Department,
BVM Engineering College, Anand, India, 388120

Abstract— Infrastructure advancement for a nation is a guideline improvement and concrete assumes a crucial part.
Designers are persistently pushing the points of confinement to enhance its execution with the assistance of inventive
substance admixtures and supplementary concrete actions’ materials. Nano innovation is a standout amongst the most
encouraging ranges of science and the utilization of Nano materials in concrete is another upset. To concentrate the
impact of partial substitution of concrete by micro-silica, examines have been led on concrete mixes for M40 review at 9%,
11%, and 13% substitution levels of micro-silica. Properties of solidified concrete, for example, Compressive strength,
Flexural strength have been surveyed, dissected and represented to graphically. The study uncovers that Nanotechnology
comprehends and grew new routes for road engineering at physical level.
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. INTRODUCTION

Concrete is the most adaptable development material since it can be intended to with stand the harshest conditions while going
up against the most motivational structures. Designers are ceaselessly driving the points of confinement to enhance its execution
with the help of imaginative compound admixture and supplementary concreteations materials. The degree of value control is
regularly a practical bargain and relies on upon the size and kind of designers and researchers are attempting to expand the quality
of concrete by partial substitution of concrete or as a micro-silica. It is ultrafine powder gathered as a by-result of the silicon and
ferrosilicon amalgam generation and comprises of round particles with a normal molecule distance across of 150 nm1.

S. Tanveer Hussain , K.V.S.Gopala Krishna Sastry, et al. — 2014 says that quality properties, for example, Compressive quality,
split tensile and flexural quality of M40.and M50 evaluations of concrete with the utilization of smaller scale silica (5%, 7.5%,
10%, 15%) and nano silica (1%, 1.5%, 2%, 2.5%) as halfway substitution of bond were considered. It was found from the trial
concentrate that solid composites with predominant properties can be delivered utilizing small scale silica, nano silica and blend
of miniaturized scale silica and nano silica.

Prof. Vishal S. Ghutke, Prof. Pranita S.Bhandari et al. 2014 passes on that when concrete is supplanted by micro silica and sees
the compressive quality increments up to certain rate (10% substitution of concrete by silica fume).But higher substitution of bond
by micro silicagives bring down quality. The impact of Micro silicaon different properties of Concrete has likewise been assessed.
This paper is a decent instrument for the apprentices to comprehend the impact and have a look of Micro silicaon Concrete.

Jian-Tong Ding and Zongjin Li, et al. 2002 in this examination focused on the impacts of metakaolin and silica rage on different
properties of concrete were explored and looked at in this review. Seven concretes were cast at a water/binder proportion of 0.35
with 0, 5, 10, and 15% concrete supplanted by either metakaolin or silica fume. MK offers preferred workability over does SF. As
the substitution level was expanded, the quality of the MK-altered concrete expanded at all ages. The expansion in the quality was
like that of the SF-altered concrete.

Des King et al. 2012 passes on that concrete solidifies and hardens through the hydration response amongst concrete and water.
Quality and microstructure, which rely on upon the level of hydration, can be unfavourably influenced if concrete is permitted to
dry out at early ages and hydration is rashly captured. Author concentrates on Concrete made with micro silicawhich takes after the
ordinary connection between compressive quality and w/c however here the quality is expanded at a given w/c proportion when
micro silica is utilized.

Il. EXPERIMENT PROGRAM

The specimen of standard cube of (150 mm x 150 mm x 150 mm) was utilized to decide the compressive quality of concrete.
Three specimens were tried for 3, 7 and 28 days with each extent of micro silica substitution. Add up to 36 cubes were thrown for
compressive quality test and 4 concrete beams were threw for flexural quality ((150 x 150 x 700 mm). The material was weighed
and the materials were prepared in the mixer machine. The water concrete proportion (w/cm) received was 0.5. The temperature of
the cured water and the test room was 27 + 2° C. The materials for each batch of moulds blended independently utilizing the
amounts of dry materials, adjusting to the extents and the amount of water was resolved according to 1S: 10262-2009. The flexural
quality and compressive nature of concrete with and without micro silica is worked out.

I11. MATERIAL USED

1. Concrete
The concrete utilized as a part of the examination is standard Portland concrete (OPC) of M53 grade. The physical properties of
concrete are exhibited in Table 1.
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Table 1: PROPERTIES OF CONCRETE

Sr no. Characteristics Result Limitation IS Code
as per IS
Code
1 Fineness 3.15 <10gm 1S:4031(Part
-1) - 1996
2 Normal 30 - 1S:4031(Part
Consistency -4) - 1988
3 Initial Setting 110 min 30 min 1S:4031(Part
Time minimum -5) - 1988
4 Final Setting 223 min 600 min 1S:4031(Part
Time maximum -5) - 1988
5 Specific Gravity 3.15 -
6 Compressive 55.2 N/mm2 53 N/mm2 1S:4031(Part
Strength at 28 -6) - 1988
days

2. Fine Aggregate
In view of particle size dissemination, for grading zone 2, river sand is utilized as fine aggregate, In view of the essential tests,
the properties of fine total are organized in table 2.

Table 2: Properties of Fine Aggregate 100 © ® )
Sr.no Characteristics Result 80 -
1 Type Natural g
yp E 60
2 Specific Gravity 2.64 <
4 o) 40
3 Water Absorption 1.20% <
4 Fineness Modulus 2.87 4
5 Grading Zone Zone-ll 8 0 ©— Grading curve
0.1 1 10

3. Coarse Aggregate
Crashed stone of size 20mm down size got from the crusher is utilized as a part of the examination. The Properties of the coarse
total tried as per IS 2386:1963 are given in table 3
Table 3: Properties of coarse aggregate

Sr. no Characteristics Result
Type Crushed
Angular
aggregate
2 Maximum size 20 mm
3 Specific 2.84
Gravity(20 mm)
10 mm 2.64
4 Water Absorption 0.64 %
(20 mm)
5 Water Absorption 1.20 %
(10 mm)
6 Crushing Value 10.90 %
7 Impact value 11 %
8 Los Angles 14 %
Abrasion Test
9 Shape 26.90 %
test(Combined
Index)
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Grading Limits as per 15:383
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4. Water
Locally available portable water is used for mixing and curing of the specimens.

5. Admixture (MasterRheobuild 1126)

MasterRheobuild 1126 is High-range, impeding superplasticiser for high performance concrete. It is made out of
engineered polymers uncommonly intended to permit significant decline of mixing water while keeping up control on
reach out of set blockade. It is preferred admixture for triple mix binder framework based high performance concrete
(HPC) mixtures or blends containing micro silica or metakaolin. In this research, Form the several trial mix and based on
experience it is incorporated 0.9 % by weight of cement in concrete.

6. Microsilica

Silica fume, also known as micro silica, is an amorphous (non-crystalline) polymorph of silicon Dioxide. It is an ultrafine
powder collected as a by-product of the silicon and ferrosilicon alloy production and consists of spherical particles with an
average particle diameter of 150 nm. The micro silica was used in these experiments conforms to ASTM C 1240 and IS
15388:2003. Physical properties of micro silica are given in table 4.

Table 4: Properties of Micro-SiO2

Physical properties Value
Colour Gray
SiO2 content (percent) <90
Moisture (percent) <3
Surface area (m2/g) 15-30
Particle size (um) <1
Specific gravity (gr/cm3) 2.2

7. Concrete Mix Design M-40 grade (1S: 10262-2009)
Concrete mix design was done as per IS: 10262-2009. In first stage concrete normal mix design was completed then appropriate
concrete mix ratio was found for the 9%, 11%, and 13% partial replacement of micro silica by weight of concrete.

Table 5: Mix design for normal concrete and 9%, 11% and 13% of micro silica

Normal concrete With 9% micro With 11% micro With 13% micro
silica silica silica
Volume Of Concrete 1M 1M 1M 1M
Concrete 416 Kg 378.56 Kg 370.24 Kg 361.92 Kg
Water 158 143.85 140.70 137.53
Fine Aggregate 664.36 Kg 673.16 Kg 675.11 Kg 677.07 Kg
Kapachi (20mm) 775.72 Kg 786 Kg 788.28 Kg 790.56 Kg
Grit (10mm) 517.15 Kg 524 Kg 525.50 Kg 527.04 Kg
Admixture 3.74 Kg 3.41 Kg 3.33 Kg 3.26 Kg
Micro Silica 0 37.44 Kg 45.76 Kg 54.08 Kg
Mix Ratio Material: 1:1.60: 3.11 1:1.78:3.46 1:1.82: 3.55 1:1.87: 3.64
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8. Measurement of Workability
Workability is characterized as the properties of naturally blended concrete which decides the homogeneity with which it can be
blended, set, consolidated united and wrapped up. All in all terms, workability speaks to the measure of work which is to be done
to minimize the concrete in a given shape. A workable blend ought not to isolate. In this review workability was measured by
directing slump cone test. Slump test satisfies the criteria's set down in MoRTH cl. 602.3.4.2. In this review, slump test necessity
is 30 plus or minus 15 for the rigid pavement. It is subject to total moisture content, concrete temperature and blending. One can
decide the blend's helplessness to isolation when set. It is seen that micro silica makes deterrent the free stream of concrete.

Table 6- Result of concrete slump test (MORT&H ¢1.602.3.4.2)

Normal 9% of Micro 119% of Micro 13% of Micro
Concrete silica silica silica
Required 30+15 30+15 30+15 30+15
Initial 43 42 40 39
After 30 min 35 34 32 30
After 60 min 31 30 29 26
After 90 min 28 27 25 23

9. Compressive strength

28 Days compressive strength (N/mm?2)

70
60
50
40
30
20
10
0

Normal Concrete ~ Concrete mix design Concrete mix design Concrete mix design

mix design with 9% micro silica with 11% micro silica with 13% micro silica

Em3Days W7Days M 28Days
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10. Flexure strength

28 days Avg.
5.5 s 5.47
5.6 ’
5.4
5.2
5 4.8
4.8
4.6
4.4
Normal Concrete Concrete Concrete
Concrete mix mix mix
mix design design design
design with 9% with 11% with 13%
micro micro micro
silica silica silica

IVV. CONCLUSIONS

This review has been had to center the effect of micro silica in reasonable estimations on quality of concrete. The exploration
office examinations gave the accompanying conclusions:

Workability of concrete diminishes with increment in miniaturized scale micro silica substance of concrete. The workability of
small scale silica concrete contrasts from regular concrete in light of the fact that miniaturized scale micro silica grains are ultra
fine and thus fill the voids between the bond grains making the smaller scale silica concrete more durable which is further
improve by thixotropic nature of smaller scale silica concrete glue. Roundly molded small scale silica particles give metal ball
activity when vitality is connected to miniaturized scale silica solid blend bringing about the blend stream effectively. For
equivalent workability, miniaturized scale silica solid will tends to indicate less droops than customary concrete.

The compressive and flexure quality of concrete directly increment with the expansion of substitution of small scale micro silica

at 9%, and 11% measurements yet at 13% substitution it marginally diminish. The most extreme compressive quality was seen at
11% substitution of concrete by weight 61.15 N/mm2 and flexure quality was watched 5.6 N/mm2.
The properties appeared by small scale silica concrete are greatly improved than plain bond concrete. It is alluring to utilize
smaller scale micro silica in superior and high level concretes despite the expanded cost remembering the expanded quality and
upgraded concretes that miniaturized micro scale silica concrete needs to offer. Micro silica can lessens the thickness of the
asphalt in light of higher of flexure quality. Additionally one will witness looking to the quality execution of properties as a
material for the next creation of rigid pavement and thruway contractual workers.
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