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ABSTRACT:

Sand which is a naturally available fine aggregate and
which is one of the main ingredient of concrete,
requires a suitable substitute because of following
reasons: Government has laid many rules and
regulations on quarrying and transportation of sand,
Continuous quarrying lays impact on environment.
This has increased the basic cost of sand by a lot. As
a result of this, the cost of production of concrete has
also been increased drastically. Because of all the
above reasons, it is important for us to partially or
completely replace the sand by a suitable material. It
would be economical if we use a byproduct in and
around as fine aggregate. Cement is also main
ingredient of concrete, cement industry produces
more about 6% of all carbon dioxide emission.

So it is important for us to partially replace the
cement by Silica Fume as an admixture. Natural sand
was replaced with M-Sand by six proportions that is
0%, 20%, 40%, 60%, 80% and 100% and Silica
Fume is used in place of OPC with four proportions
that is 0%, 10%, 20%, 30% with same aggregate
binder ratio of 2.5 and various water binder ratios of
0.30, 0.35 and 0.40 evaluating its compressive
strength, split tensile strength and flexural strength
for 7days and 28 days Now a day’s concrete field
using new and advanced technology’s we can reduce
the usage of sand in concrete that is we can use
manufactured sand as fine aggregate in concrete for
reducing the cost of concrete and to save the
environment by pollution.
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The manufactured sand is waste product formed by
stone quarries, granite quarries. As consumption of
coarse aggregate increases the quarries will be
increases. This is a waste product and it will pollute
the nature. The properties of manufactured sand is
nearly equal to the sand hence the usage of
manufactured sand in concrete as affine aggregate we
can control the pollution and disposal problem also
solved. By using manufactured sand as a fine
aggregate in concrete we can easily reduce cost of
construction. Normally the M.S available in
crystalline form with some amount of powder, hence
it will effect on the strength. Therefore it is necessary
for wash the powder. If M.S will set in Zone Il then
the properties of manufactured sand will be same as
to the natural sand. First super plasticizer was used in
1960-70’s in Japan.

Super plasticizer performs like dispersing-agent
hence we can call it as water reducing agent. It is
more helpful in high performance concrete. By using
super plasticizer in HPC we can reduce the water
content for better strength and workability. Normally
super plasticizer will be used for reduce the water
content in concrete mix and better workability of
concrete mix and getting a good compaction and give
a smooth finishing. It also reduces the water content
up to 25 to 30% (by weight of cement). The quantity
of water required will be more, when the mineral
admixtures are used in HPC it will effect on the
strength so that by using optimum percentage of
super plasticizer in concrete instead of water we can
easily control the workability.
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I.INTRODUCTION:

HPC can be defined as aconcrete-mix made with
appropriate materials (SP, Silica fume, Manufactured
Sand and other admixtures) combined to provide
excellent performance in some properties off concrete
that is high strength, high density, impermeability,
toughness and good resistance to prevailing
environmental agents etc. The concrete made based on
the necessity of satisfying the criteria proposed to be
overcome over the limitations over a conventional
concrete can be said as High performance concrete.
Since 1980’s high performance concrete is mostly used
as important material. They give high strength in
compression more than 60Mpa obtained by adding a
mixture of cement, with mineral admixture and super-
plasticizers. The addition of mineral admixtures to the
concrete gives better workability and durability. This
admixture also gives good compactness to the cement
paste. Silica-fume and super-plasticizers are used to
achieve workability of the concrete. The field of
concrete technology is undergoing vast changes in the
present days. Many different types of concrete are
revolutionizing the construction industry.

*The objectives of this experimental studyare to find
out theaction of concrete-mixby SILICA FUMES as a
mineral admixture produced by using M-SAND in
guantities.

*To evaluate the workability, properties of concrete
i.estrength of compression, split and flexural for 7 days
and 28 days curing.

The aim of this experiment studies is to find out
theproperties of concrete by using Manufactured-sand
in place of river sand. The percentage of Silica fume
varies with (0%, 10%, 20% and 30%) weight of
cement and replacing the natural sand with different
percentages of manufacturedsand (0%, 20%, 40%,
60%, 80% and 100%) is studied here. The mechanical
properties of concrete are determined and compared.
Also to find out properties of high strength concrete in
different water binding ratios such as 0.30, 0.35 and
0.40 with constant aggregate binder ratio i.e 2.0.
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I.RELATED WORK:

A subsequenton HPC with different admixturessome
of the important research works carried out by great
personalities has been given below.

1. T. Shanmugapriyal, R. N. Uma: In their paper
entitled with “investigation of normal sand was
replaced with artificial sand and OPC was replaced
with micro silica”. The OPC will be replaced with
micro silica by 1.50percent, 2.50percent then
5.0percent. The natural sand will be replaced by
artificial sand by varying proportions of 20percent (i.e.
0 percent to 100pecent). From this investigation the
compression test value will be increased by 20pecent
then flexural test value will be increased by 15percent.
The maximum result will be obtained for 50percent
artificial sand used with 5percent micro silica used in
concrete.

2. T. Subbulakshmi, B. Vidivelli:In their paper entitled
“To find the harden properties of concrete by using
robo sand using in place of sand”. The natural sand
was replaced with quarry dust with varying
proportions of 0 percent, 50percent and 100percent
then cured for 3, 7, 14, 21, 28, and 60 days. The
strength will be gradually increasing up to 28 days
then remains constant. 50percent of quarry dust with
sand give maximum strength when compared with
nominal mix.

3. T. Shanmugapriya, R. N. Uma: In their paper
entitled “Experimental investigation on partially and
fully replacement of manufactured sand by sand as
fine aggregate in HPC with using micro silica as an
admixture”. From the investigations results, up to 50%
of using M-Sand as a F.A in HPC with 5% of M.S give
higher values i.e. the compressive strength will
increases up to 18.88percent and flexural strength will
be increases up to 13.2percent for 28 days curing.

4. Manikundana K U, K. Utaya, Satya N: In their

paper entitled “Experimental investigation on strength
of compression and strength of flexural of HPC with
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replacing FA by quarry dust”. The grade of concrete is
M70. From the obtained results of 7days and 14 days
of compressive strength and flexural strength gives
higher values for nominal mix concrete when
compared with quarry dust mixed concrete. But 28
days of test results give higher value for quarry dust
mixed concrete when compared with nominal mix
concert. From this result we concluded that earlier age
of nominal concrete will be high when compared with
guarry dust mixed concrete.

5. Puneeth G T,Mamatha A: In their paper entitled “An
Experimental Investigation on theperformance of
ConcretebyFractional Replacingof Cement by Micro
Silica thenF.Aby Manufactured Sand”.Concrete
specimen incorporated with 15% micro silica and 50%
manufactured sand was found to be good in
compression which has compressive strength of 23.9%
more than that of the conventional concrete when
checked for 28days curing period.

6. Mani kandhan.K.U, Sathya kumar.N, Sakthivel.R In
their paper entitled “Effect of replacing of River-sand
by manufactured-sand in HPC.” Here the fine
aggregate replaced with manufactured sand and the
cement will be replaced with micro silica (15percent
by the weight of cement) to fill the void and with water
reducing agent that is super plasticizer also used
(1.2percennt by the weight of cement) for better
workability. Based on the results earlier age strength
will be high for conventional concrete when compared
with manufactured sand and micro silica mixed
concrete. Later that is at the age of 28days of curing
the strength will be high for manufactured and micro
silica mixed concrete when compared with
conventional concrete for both compressive and
flexure. From the above results this HPC will be used
in bridges, flyovers and high rise buildings.

7. Priyadharshini, A.Krishnamoorthi, Adhiparasakthi
Engineering College, Melmaruvathur: In their paper
entitled “Find out the properties of HPCby using stone
dust as Fine aggregate. This experiment based on the
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robo sand that is the sand were replaced by robo sand
with different proportions. Also the OPC was replaced
by micro silica and with addingsteel fibres with
different percentages i.e Opercent, 0.5percent,
1.0percent, and 1.5percent. The M60 grade concrete
will be designed by using ACI method. By using S.F
the compressive strength will be increases and by
using steel fibres, tensile strength will be increases.

I1l. MATERIALS USED IN CONCRETE:

In Conventional concrete and high performance
concrete same components used such as OPC, river
sand, pebbles, H20. But in HPC, super plasticizer and
mineral admixture like silica fume are added with
various proportions. The Martials are given below.
Selection of the type of cement will depend on
concrete properties like strength, durability also overall
needs of concrete. In concrete, cement-content greater
than 500 kg/m3 may increase the shrinkage and can be
dangerous. The volume of cement can be reduced up
to 350kg/m3 with addition of admixture like
pozzolanic materials, metakaolin, flyash, silica fume
etc. With increasing in cement workability will be
decreases and concrete mix will be sticky. In this
experiment work, UltraTech OPC-43 cement used
agreeing to Indian Standard 8112-1989. The basic tests
to be done as per Indian Standard 4031-1988.

Properties of Materials Result
Spec. gra. 3.08
Fineness 4percent
Normal-consistency 28%

Initial Setting Time of cement 90mins
Final Setting Time of cement 9 hrs 30mins

Table: Properties of cement (OPC 43)

Fig.: OPC 43 grade cement
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Silica Fume (Grade 920 D):

It is also called as Micro Silica (M.S). It is a by-
product of Ferrosilicon alloy. It is collected when the
smoke comes from the operation of furnace. It mainly
contains raw quartz, raw coal, and raw woodchips. By
using M.S, alkalisilica reaction will be reduces and it
give good workability and smooth surface finishing.
By name it shows that the average approximate size of
the partial is 10-6. HPC is very economical as
compared with nominal mix concrete. It mainly used
in high-rise buildings, bridges etc. In earlier ages,
concrete which gives 6000-7000psi it is to be
considering as HPC. But now a days strength increases
up to 15000-16000psi. It is non-crystalline type. By
using silica fume in concrete it increases durability, it
decreases the permiabilty of concrete and reduces the
voids in concrete. It will resist the chloride attack,
sulphates attack,acid attack and nitrate attacks. For this
experiment M.S was collected from ELKEM’S South
Asia privet limited Mumbai. Elkem’s silica fume grade
920D agreeing to ASTM-C-1240. Normally it is in the
form of dry. Normally Silica fumes specific gravity is
2.4 and density of silica fume is 640kg/m3.

fig.: Silica Fume

ITEM ASTM-C1240 ACTUAL ANALYSIS
Si02 Minimum 85pecent 90.2%

L0i Maximum 6percent 52.7%

Moisture content Not more than 3percent | 0.2%

Pozz act index 105% min 127%

Specific surface area >15 m2/g 22m2/g

Bulk density 550-700 kg/m3 604 kg/m3

+ 45 microns 10% max 0.2%

Table: Properties of Silica fume
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The sand will be collected in local available sources.
The used sand in this project belongs to the Zone-II as
per Indian Standard 383-1970 codal provision.
Following table shows the properties of sand.

Fig.: Sand

Now a day’s concrete field using new and advanced
technology’s we can reduce the usage of sand in
concrete that is we can use manufactured sand as fine
aggregate in concrete for reducing the cost of concrete
and to save the environment by pollution. The
manufactured sand is waste product formed by stone
quarries, granite quarries. As consumption of coarse
aggregate increases the quarries will be increases. This
is a waste product and it will pollute the nature. The
properties of manufactured sand is nearly equal to the
sand hence the usage of manufactured sand in concrete
as affine aggregate we can control the pollution and
disposal problem also solved. By using manufactured
sand as a fine aggregate in concrete we can easily
reduce cost of construction. Normally the M.S
available in crystalline form with some amount of
powder, hence it will effect on the strength. Therefore
it is necessary for wash the powder. If M.S will set in
Zone 1l then the properties of manufactured sand will
be same as to the natural sand. We collected
manufactured sand in local stone crusher Nemkal
village, Ballari. The properties of M.S are given
below.
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Fig.: Manufacturedsand

IS-Sieve Weight % Wt. Cumulative
Designation Retained Retained % Passing % Passing
4.75mm 68 0.68 93.20 6.80
2.36mm 94 0.94 83.80 16.20
1.18mm 160 1.60 67.80 32.20
600 microns 200 2.00 47.80 52.20
300 microns 240 2.40 23.80 76.20
150microns 190 1.90 4.80 95.20
Pan 48 0.48
Sum=278.8
Fineness Modulus F V1o Cumulative % Passing_2788_, o
100 100

Table : Sieve Analysis of M-Sand

IV. METHODOLOGY:

Standard dimensions of cubes are 10cm x lI0cm x
10cm, concrete Cylinderof dimension diameter of
15cm and 30cm height and concrete prism or beam of
dimensions 500mm x 100mm x 100mm were casted
with three varying mix proportions of i) 0.30, ii)0.35
and iii) 0.40 and were cured form7day’s and 28day’s.
These cured concrete cubes, cylinders and beams are
tested as per IS: 516-1959. 1. Material properties of
ingredients like specific gravities of cement, the fine
aggregate and coarse aggregate, M-Sand, Silica-fume
were determined in Concrete Lab. Moisture contents
and water absorptions of F.A and C.A were also
determined in concrete Lab. 2. By Absolute volume
method the quantity of materials required are
calculated, the detailed calculation will be shown
below. 3. Six cubes, three cylinders and three beams
were casted with plain concrete using normal
ingredients like cement, coarse aggregate and fine
aggregate and water and cured for 7 and 28 days, same
for water binding ratio of 0.3, 0.353& 0.4 for better
workability super plasticizer will be used. 4.
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Six cubes, three cylinders and three beams were casted
using concrete where cement content was partially
replaced by Silica-fume by variation of 0%, 10%, 20%
and 30% and sand will be replaced by M-Sand by
various proportions i.e20%, 40%, 60%, 80% and 100%
then cured for 7days and 28days, with differentwater
binding ratios of 0.3, 0.35 & 0.4 and constant
aggregate binder ratio of 2.0. 5. The concrete cubes
ofsteps 3 and 4 were tested in compression testing
machine and the compressive strengths of the cubes of
the step 4 are compared with that of cubes of the step
3. 6. The cylinders of steps 3 and 4 were tested in
tensile testing machine and the tensile strengths of the
cylinders of the step 3 are compared with that of
cylinders of the step 4. 7. The concrete prisms of steps
3 and 4 were tested for flexural strengths and the
flexural strengths of the concrete prisms of the step 3
are compared with that of concrete prisms of the step
4. The present study deals with experimental
investigations in which binding material is moderately
replacing with silica fume of 10%, 20% and 30%
andnormal-sand wassubstituted by M-Sand with
varying proportion of 20%, 40%, 60%, 80% and
100%.

The below sample calculation of design shows the
quantity required for one cubic meter of concrete for
aggregate bind ratio of 2.0 and w/b ratio of O.35 and 0
% silica fume with 0% m-Sand.

AB= 2.00 Sp.gr of Water = 1.00
W/B = 0.35 Sp.gr of Cement = 3.08
Cement = 1.00 Sp.gr of Silica fume= 2.40
Silica fume = 0.00 Sp.rof CA= 27
Natural Sand = 1.00 Sp.grof FA= 25
M-sand = 0.00 Sp.gr of M-sand = 26

Absolute volume of 50 kgs cement bag
50x1 _ 50x1

= =0.0162 m3
Sp.gr.of cement X1000 3.08x1000 0.016

Cement =

50%0 50%0
= =00

Silica fume = Sp.gr. of silica fume X1000 2.4x1000
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50x0.3 _50x0.35_

. - = 3
Water'Sp .gr.of water x1000 1x1000 0.0175m
. 50x0.6x2 _50%x0.6x2 _
Coarse aggregates.sp_gr_ S CAXI000 - 271000 0.0222
m3
. 50x0.4%x2 50x0.6x2
Fine aggregates = = = 0.0160

Sp.gr. of FAX1000  2.5x1000
m3

50x0 _ 50x0 _ 00
Sp.gr. of MSx1000 2.6x1000

M-Sand =
Total Volume of concrete = 0.0162 + 0.00 + 0.0175
+0.0222 + 0.0160 + 0.00

=0.0720 m3
Material per cubic meter (m?) of concrete:

501 50x1
ment = = =694, Kg/m3
Cement Total volume 0.0720 694.869 g/
. 50x0 50%0
Silica fume = Total volume 0.0720 00
50%0.3 50x0.35 .
Water = = =243.204 li
ate Total volume 0.0720 3.20 ts
50x0.6x2 50%0.6x2
Coarse aggregates = ol volms~ — 00720 - 833.843
kg/m3
. _ 50x0.4x2 _50x0.6x2 _
Fine aggregates = Toal volome o020 555.895
kg/m3
50x0 500
M-Sand = Total volume _0.0720_00
SLNO. Materials Abs. vol. of 50 kg cement | Material/'m3 of concrete
bag (cubic m ) (kg )
1 Cement 0.0162 694.860
2 Silica fume 0.0000 0.000
4 Water 0.0175 243.204
5 CA 0.0222 833.843
6 F.A 0.0160 555.805
7 M-sand 0.0000 0.000
Total volume = 0.0720

Table : Detailed Calculation: Material per cubic
meter of Concrete
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Similarly mix design as to be calculated according to
their proportions with 3 different water/binding that is
0.3, 0.35 &0.40 and the aggregate binding ratio 2.0 is
to be kept constant for all water binding ratios. The
following table shows that the material per cubic meter
of concrete in kilograms.

‘Water/Binder = 0.30 and Silica-Fume = 0%

M-sand 0% 20% 40% 60% 80% 100%
Cement 719.88 | 754.65 | 762.71 | 835.34 | 882.52 | 935.35

SF 0.00 0.00 0.00 0.00 0.00 0.00
‘Water 215.96 | 226.39 | 266.95 | 250.60 | 264.76 | 280.60
CA 863.86 | 905.58 | 915.25 | 1002.41 | 1059.02 | 1122.42

F.A 575.90 | 482.98 | 366.10 | 267.31 141.20 0.00
M-sand 0.00 120.74 | 244.07 | 400.96 564.81 598.62

S.Pinlt (0.5%) 3.60 3.77 3.81 4.18 4.41 4.68

Table :Water/Binder =0.3 & S.F = 0%

‘Water/Binder = 0.30 and Silica-Fume = 10%

M-sand 0% 20% 40% 00% 80% 100%
Cement 643.63 674.50 708.48 746.07 787.87 834.63

SF 71.51 74.94 78.72 82.90 87.54 92.74
Water 214.54 224.83 236.16 248.69 262.62 27821
CA 858.17 899.34 944.64 994.76 1050.49 1112.84

FA 572.12 479.65 377.86 265.27 140.07 0.00
M-sand 0.00 119.91 251.91 397.90 560.26 741.90

S.Pin It (0.5%) 3.58 3.75 3.94 4.14 4.38 4.64

Table :Water/Binder =0.3 & Micro Silica = 10%

Water/Binder = 0.30 and Silica-Fume = 20%

M-sand 0% 20% 40% 60% 80% 100%
Cement 568.38 | 595.45 | 625.24 | 658.16 | 694.74 735.62

SF 142.09 | 148.86 | 156.31 | 164.54 173.68 183.90
Water 213.14 | 223.29 | 234.46 | 246.81 260.53 275.86
C.A 852.56 | 893.18 | 937.85 | 987.23 | 1042.10 | 1103.43

F.A 568.38 | 476.36 | 375.14 | 263.26 138.95 0.00
M-sand 0.00 119.09 | 250.09 | 394.89 | 555.79 735.62

S.Pin It (0.75%) 5.33 5.58 5.86 6.17 6.51 6.90

Table :Water/Binder =0.3 & Micro Silica = 20%
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‘Water/Binder=0.35 &Micro Silica=20%
‘Water/Binder = 0.30 and Silica-Fume = 30%
M-sand 0% 20% 40% 60% 80% 100% M-sand 0% 20% 40% 60% 80% 100%
Cement 49410 | 51748 | 54318 | 57156 | 603.08 63827 Cement 548.88 | 574.09 601.72 | 632.15 | 665.82 703.29
SF 21176 | 22178 | 23279 | 24495 | 25846 273.54
SF 137.22 | 143.52 150.43 158.04 166.46 175.82
Water 21176 | 22178 | 23279 | 24495 | 25846 273.54
Water 24013 | 25116 | 26325 | 27657 | 29130 307.69
CA 847.03 | 887.10 | 931.16 | 979.82 | 1033.84 | 1094.17
F.A 564.69 | 473.12 | 37246 | 261.28 137.85 0.00 CA 81332 | 86113 90258 | 94823 998.74 1054.93
M-sand 0.00 11828 | 24831 | 391.93 551.38 729.45 F.A 548.88 | 459.27 361.03 | 252.86 133.16 0.00
S.Pin It (0.9%) 6.35 6.65 6.98 7.35 7.75 8.21 M-sand 0.00 114.82 | 24069 | 37929 | 532.66 703.29
Table :Water/Binder = 0.3 &Micro Silica =30% SP(L9%) | 274 2.87 301 316 3.33 352
Table :Water/Binder=0.35 & Micro Silica=20%
‘Water/Binder = 0.35 & Micro Silica=0%
M-sand 0% 20% 40% 60% 80% 100% Water/Binder=0.35 &Micro Silica=30%
Cement 694.87 | 727.21 76271 | 801.85 845.22 893.56 M-sand 0% 20% 40% 60% 80% 100%
SF 0.00 0.00 0.00 0.00 0.00 0.00 Cement 47726 | 499.03 522.89 54914 | 578.17 610.44
Water 24320 | 25452 | 26695 | 280.65 205.83 312.75 SF 20454 | 21387 | 22410 | 23535 ) 24779 261.62
Water 238.63 24952 | 26144 | 27457 | 289.08 305.22
CA $33.84 | 87265 | 01525 | 962.22 1014.27 1072.27
CA 818.15 | 855.48 896.38 94139 | 99115 1046.47
FA 555.00 | 465.41 366.10 | 256.59 135.24 0.00
FA 54544 | 456.26 358.55 | 251.04 132.15 0.00
M-sand 0.00 11635 | 24407 | 384.89 540.94 571.88
M-sand 0.00 114.06 | 230.03 376.55 | 528.61 697.64
S.P(0.4) 2.78 2.91 3.05 321 338 3.57
SP(2.3) 2.73 2.85 2.99 3.14 3.30 3.49

Table :Water/Binder=0.35 & Micro Silica=0%¢
: : . ’ Water/Binder=0.35 & Micro Silica=30%

Water/Binder=0.35 &Micro Silica=10%
Water/Binder=0.40 & Micro Silica=0%
M-sand 0% 20% 40% 60% 80% 100%
M-sand 0% 20% 40% 60% 80% 100%
Cement 621.41 650.14 681.65 716.38 754.83 797.65
Cement 671.54 701.70 734.69 770.94 810.95 855.34
SF 69.05 72.24 75.74 79.60 83.87 88.63
SF 0.00 0.00 0.00 0.00 0.00 0.00
Water 241.66 252.83 265.09 278.59 293.55 310.20
‘Water 268.62 280.68 293.88 308.38 324.38 342.14
C.A 828.55 866.85 908.87 955.17 1006.44 1063.53
C.A 805.85 842.03 881.63 925.13 973.14 1026.41
F.A 552.36 462.32 363.55 254.71 134.19 0.00
F.A 537.23 449.09 352.65 246.70 129.75 0.00
M-sand 0.00 115.58 242.37 382.07 536.77 709.02
M-sand 0.00 112.27 235.10 370.05 519.01 547.42
S.P(1%) 2.76 2.89 3.03 3.18 3.35 3.55
S.P (0.35) 2.69 2.81 2.94 3.08 3.24 3.42
Table :Water/Binder=0.35 & Micro Silica=10% ; _ . P
Water/Binder = 0.40 & Micro Silica=0%

Volume No: 4 (2017), Issue No: 6 (June) June 2017

jmetmr.com

Page 7



ISSN No: 2348-4845
International Journal & Magazine of Engineering,

Technology, Management and Research

A Peer Reviewed Open Access International Journal

Water Binder—0.40 &Micro Silica]0% Fill the concrete in funnel in 3 layers by using standard

eeand oo | oo | s | e | s | 100 16mm size diameter tamping rod. Then slowly lift the

funnel vertically above and measure the slump using
Cement 600.67 627.48 656.78 688.96 724.45 763.80

scale.

SF 66.74 69.72 72.98 76.55 80.49 84.87
Water 266.97 278.88 201.90 306.20 321.98 339.47
CA 800.90 836.63 875.71 918.61 965.94 1018.40
F.A 533.93 446.20 350.28 244.96 128.79 0.00
M-sand 0.00 111.55 233.52 367.44 515.17 678.93
S.P (0.9%) 2.67 2.79 2.92 3.06 322 3.39

Water/Binder=0.40 & Micro Silica=10%

Fig. : Slump Cone Test

Water/Binder= 0.40 &Micro Silica=20%
M-sand 0% 20% 0% 60% 80% 100%
% of S.F
o,
Cement 530.67 554.20 579.91 608.13 639.22 673.67 % of M S 0 10 20 30
SF 132.67 138.55 144.98 152.03 159.81 168.42 0 80 90 75 85
20 70 70 70 80
Water 265.34 277.10 289.96 304.06 319.61 336.84 40 75 85 60 a0
60 85 90 65 80
ca 796.01 831.30 869.87 | 91219 958.84 1010.51 20 20 20 20 20
FA 530.67 | 44336 347.95 | 24325 127.84 0.00 100 80 60 80 5
) ) ) ) ) ) ) SP % 0.50 1.2 1.7 2.1
M-sand 0.00 110.84 231.97 364.88 511.38 673.67 Table . Slump Value and % Of SP for W/B = 0.30
$.P(1.3) 2.65 277 2.90 3.04 320 3.37
. ; Co R, —200 % of 8.F
Water/Binder=0.4&Micro Silica=20% % of M S 5 n N m
0 60 60 30 40
Water/Binder=0.40 &Micro Silica=30% 20 70 20 30 30
ater/Binder=0. [1CTO S1lica=. o 40 50 70 40 50
M-sand 0% 20% 0% 60% 80% 100% 60 70 70 50 30
80 90 60 30 40
Cement 161.52 481.86 504.06 528.41 555.24 584.93 100 30 65 10 30
SF 197.80 206.51 216.03 226.46 237.96 250.69 SP % 0.5 0.9 1.5 1.9
Water 263.73 | 27535 | 288.04 | 30195 | 317.28 334.25 Table : Slump Value and % of SP for W/B = 0.35
cA 791.18 826.04 864.11 905.85 051.84 1002.74
F.A 527.45 440.55 345.64 241.56 126.91 0.00 % of S.F
00O o
M-sand 0.00 11014 | 23043 362.34 507.65 668.50 % of M S
0 10 20 30
S.P(1.5) 2.64 2.75 2.88 3.02 3.17 3.34 0 60 20 10 20
Water/Binder=0.40 & Micro Silica=30% 20 90 80 40 30
40 70 75 30 30
IV. RESULTS AND DISCUSSION 60 70 70 40 30
Testing on Fresh concrete:Slump Test: 80 80 70 30 30
. . . oy 100 70 80 30 40
The experiment is carried out to know the workability
. . . 5P % 0.4 0.8 1.35 1.7
of the concrete. The dimensions of the slump cone is

300mm height, 100mm dia at top and 200mm dia at Table : Slump Value and % of SP for W/B = 0.40
bottom side.
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Strength tests (H arden Concrete) - 0% of Silica-Fume | 7 days Compressive strength in | 28 days compressive strength in
- Mpa Mpa
After 7 days and 28 days the cube, cylinder and prisms o BRto 03 035 | 040 | 030 | 033 040
an Tl
removed from the curing tank, allow for dry. Testing 0% | 0% 4422 | 4311 | 4155 | 5355 | s244 | 072
. 30% 20% 4533 4377 | 4206 | 5526 | 5355 5233
will be done as per IS 516-1959, the tests are, 60% 30% FERT] 15.66 | 43.17 | 5855 | 57.07 5411
: . H : : 0% 60% 50.66 4736 | 4524 | 5988 | 5844 57.66
Compressive strength: This test will be done using
20% 80% 47.33 4522 | 372 | 5742 | 5642 54.43
100mm*100mm*100mm cubes. 0% 100% 45.11 4388 | 4224 | 5436 | 53.17 5211
10% of SF 7 days Cubes strength in Mpa 28days cubes strength in Mpa
. Load (p) W/B Ratio 03 0.35 0.40 0.30 035 0.40
Compressive strength= X1000 Sand | M.Sand
Area (A) 100% 0% 50.44 4911 | 4672 | 59.33 | 36.62 53.17
— H : 30% 20% 5236 5032 | 4866 | 6111 | 5811 5568
Where, P =Applied Load in N
! PP 60% 0% 55.33 5211 | 49.88 | 63.78 | 61.14 57.88
A = Area of cubes = 100X100 mm?2 40% 60% 58.67 5488 | 52.04 | 66.82 | 63.02 60.18
20% 80% 55.04 5233 | 50.77 | 63.55 | 60.04 57.11
0% 100% 51.55 50.62 | 47.44 | 60.24 | 57.06 54.55
P
 Compression testing 20% of SF 7 days cube strength in Mpa 28 days cube strength in Mpa
7 machine plales W/B Ratio 03 0.35 0.40 0.30 0.35 0.40
i Sand M.Sand
100% 0% 244 4088 | 3822 | 50.77 | 4824 47.05
30% 20% 43.77 4122 | 39.77 | 5292 | 5033 48.14
60% 0% 4533 4355 | 4144 | 55.06 | 52.76 51.04
Caba 0% 60% 4811 4566 | 4377 | 5762 | 35.06 5255
ube ==,
hAN 20% 80% 1577 43.02 | 4088 | 5484 | 51.02 50.33
100 0% 100% 42.88 4002 | 3044 | 51.33 | 48.66 48.02
30% of SF 7 days cube strength in Mpa 28 days cube strength in Mpa
100 B WiC 03 035 0.40 030 035 0.40
- , Sand M.Sand
| 100% 0% 4022 30.06 | 3647 | 46.56 | 44.32 41.88
30% 20% 42.64 40.11 | 37.55 | 47.02 | 4627 4311
60% 0% 1302 4206 | 3977 | 5036 | 49.06 1566
All dimensions in mm
0% 60% 45.77 4377 | 41.88 | 5344 | 5222 49.17
20% 80% 4382 4204 | 40066 | 51.11 | 49.44 16.77
0% 100% 41.36 4062 | 37.33 | 47.66 | 45.24 42.08

Table: Compression Strength of concrete cubes
contains Silica fumeof 0%, 10%0, 20% and 30%
With M-Sand.

Rulrence HFC
B0% Samd - 20% M Sand
60% Saad - 40% M Sand
40% Sand - 60% M Sand
20% Sand - B0% M Sand
0% Sand . 100% M Sand

£t & & 2 0T

T Dy C o pra i SUengn in Mpd

X E & &

e

L am

Fig: Compressive test on cube Wite Binding R

Chart 1: 7 Days Compression Strength of HPC

containing 0% Silica fume with 0%, 20%0, 40%,

60%, 80% of sand and 100%, 80%, 60%0, 40%,

20%, 0% of M.Sand with 0.30, 0.35, 0.40 water
Binding ratio.
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2w L [N 80% Sand - 20% M Sand
21 " I £0% Sand - 40% M Sand
P - R £0% Sand - 0% M Sand
B Fw | —Frppttrifrb
£L] B
o £-
-
.
W R E -
Chart 2:28 Days Compression Strength of HPC ’ _ i
containing 0% Silica fume with 0%, 20%, 40%, - ek e
602/0' 8%% of sand and 100%, 80%, 60%, 40%, Chart 5:7 DaysCompression Strength of HPC
20%, 0% of M.Sand with 0.30, 0.35, 0.40 water containing 20% Silica fume with 0%, 20%, 40%,
Binding ratio. 60%,80%, 100% of sand and 0%, 20%, 40%, 60%,
80%0, 100% of M.Sand with 0.30, 0.35, 0.40 water
Binding ratio.
;e Bl Fren e
Eal =] B £ o 200 M S
% al 2 uq B £0% Sand - 60% M Sand
M 2 =] — e
5
Water Bedimg I‘ul-u g;:
Chart 3:7 Days Compression Strength of HPC Ut

" e e U‘.-;
Wi Ratio

Chart 6:28 Days Compression Strength of HPC

@

containing 10% Silica fume with 0%, 20%, 40%,
60%0, 80%0, 100% of sand and 0%, 20%, 40%,

60%, 80%, 100% of I\/_I.Samd Wit_h 0.30, 0.35,0.40 containing 20% Silica fume with 0%, 20%, 40%,
water Binding ratio. 60%, 80%, 100% of sand and 0%, 20%, 40%,
60%, 80%, 100% of M.Sand with 0.30. 0.35. 0.40

Refrence HPC

N £0% Sand - 20% M Smnd water Binding ratio.

a3 Ble
WEB Rt

m] B 50% Sand - 40% M Snd
. B 40% Sand - 60% M Smd
o™ I 20% Sand - 30% M Sand
£ “q I <% Sand - 100% M Sand
]
H
£ =]
& ]
g o a
E g -
g L
x -
23] & .
I E E
= i
+ B
02 E »
o
E
=T
2t )

Chart 4:28 Days Compression Strength of HPC

containing 10% Silica fume with 0%, 20%, 40%, " e Gnamghnie
63%’ SS%' 1000% of sand and 0%, 20%, 40%, Chart 7:7 Days Compression Strength of HPC
60%, 80%,100% of M.Sand with 0.30, 0.35, 0.40 containing 30% Silica fume with 0%, 20%, 40%,
water Binding ratio. 60%, 80%, 100% of sand and 0%, 20%, 40%,

60%, 80%, 100% of M.Sand with 0.30, 0.35, 0.40
water Binding ratio.
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Chart 8:28 Days Compression Strength of HPC
containing 30% Silica fume with 0%, 20%0, 40%o,
60%, 80%, 100% of sand and 0%, 20%, 40%,
60%, 80%, 100% of M.Sand with 0.30, 0.35, 0.40
water Binding ratio.

&

s Compr

V.CONCLUSION AND FUTURE WORK:
Following conclusions can be made on studies
conducted on the Experimental investigation on
strength properties of concrete replacing natural sand
by m-sand using silica fume as an admixture

1. The compressive strength increases with increase in
percent in percentage of M-Sand. It is observed at 60%
the strength is maximum. Further increase in M-Sand
percentage, the strength decreases.

2. It is observed that we can use up to 60% of M-Sand
in place of river sand which increases 14.57% of
compression strength for 7 days and 11.28% of
compression strength for 28 days when compared with
nominal HPC.

3. Based on the observation we can use upto 10% of
Silica Fume in place of Cement which increases
14.06% of compression strength for 7 days and
10.80% of compression strength for 28 days when
compared with nominal HPC.

4. Mix with 60% M-sand and 10% Silica fume gives
maximum compression strength for water binding ratio
of 0.30 i.e. 24.08% and 24.78% higher compression
strength than the nominal HPC for 7 days and 28 days
respectively.
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5. The strength of HPC increases with increase in
percentage of silica fume. At 10% the value observed
are maximum. Further increase in silica fume
decreases the strength.

6. As water binding ratio increases the compression
strength of concrete goes on deceases. From this
experiment we got maximum results for 0.30 water
binding ratio.

7. As increasing in silica fume content consumption of
water will be more as compared to the nominal HPC.

8. The split tensile strength obtained at 60% replace of
sand with M-Sand which increases 12.25% of Split
tensile strength for 7 days and 10.12% of Split tensile
strength for 28 days when compared with nominal
HPC.

9. The split tensile strength obtained at 10% replace of
cement with silica fume which increases 6.73% of
Split tensile strength for 7 days and 7.85% of Split
tensile strength for 28 days when compared with
nominal HPC.

10. The split tensile strength obtained for the mix of
60% M-sand and 10% Silica fume gives maximum
Split tensile strength for water binding ratio of 0.30 i.e.
19.47% and 22.10% higher Split tensile strength than
the nominal HPC for 7 days and 28 days respectively.

11. The flexural strength obtained at 60% replace of
sand with m-Sand which increases 13.93% of Flexural
strength for 7 days and 10.07% of Flexural strength for
28 days when compared with nominal HPC.

12.Based on the observation we can use up to 10% of
Silica Fume in place of Cement which increases 9.09%
of Flexural strength for 7 days and 8.25% of Flexural
strength for 28 days when compared with nominal
HPC.

June 2017
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13. The flexural strength obtained for the mix of 60%
M-sand and 10% Silica fume gives maximum Flexural
strength for water binding ratio of 0.30 i.e. 18.91% and
16.51% higher Flexural strength than the nominal HPC
for 7 days and 28 days respectively.
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