OPENaﬁCCESS

International Journal of Engineering and Advanced Technology (IJEAT)

I SSN: 2249-8958 (Online), Volume-8 | ssue-6, August 2019

Influence of Nano Silica on the Strength and
Durability of Self Compacting Concrete

Shanmukha, Dumpa Venkateswarlu, J Lakshmi Sudha

Abstract: The principle target of the study is to evaluate the
probability of using nano silica as cement replacement materials
and copper slag as fragmented fine aggregate in Self- compacting
concrete. The degree of the present study joins the examination of
convenience, mechanical and quality properties of
Self-compacting concrete combining distinctive replacement
levels of above materials.

Nano silica is another mineral admixture with particle sizein
the Nano metric range and high express surface region. Its
potential points of interest in cement based materials are not
totally recognized in light of limited asksabout in the field of Nano
fabricated cementations composites. Concrete with suitably
dissipated Nano silica of perfect sum realizes incredible quality
and solidness properties. Use of mineral admixtures reduces the
measure of cement for concrete generation which, accordingly,
diminishes the outpouring of CO2 into the air.

The degree of Nano silica replacement is 0%, 0.5%, 1%, 1.5%,
2%, 2.5% and 3% by weight of cement. A relentless water-spread
ratio of 0.31 isgotten for all the concrete mixes. The usefulness of
SCC mixes are kept up in the hang extent of 25 — 50 mm by
fluctuating the substance of super plasticizer. The perfect measure
of Nano slica, is managed by coordinating usefulness,
mechanical and strength tests. Nano silica improves the early
nature of concrete on account of its high Pozzolanic reactivity.
Extension of Nano silica improves the quality at 1 — 3 days of
calming. Thisis credited to the high unequivocal surface zone of
Nano silica.

I. INTRODUCTION

Concrete isamixture of cement, finetotal, coarse total and

water in foreordained extent, delivered to accomplish wanted
quality at the predefined age. The constituents of concrete are
gotten from different sources, with the end goal that, they
contrast in physical, substance and reactivity properties.
Use of such gigantic mass of concrete outcomes in the
consumption of common assets, by utilizing crude materials
for cement creation, waterway sand and coarse totd
quarrying and so on. Additionaly, creation of cement
includes different operations from which CO2 outflows are
high. About 80% of all out CO2 outflows from concrete are
because of cement.
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It is evaluated that, out of al out CO2 emanations on the
planet, cement businesses contribute about 7%, which needs
uncommon consideration. It is the ideal time to discover
legitimate measures to defeat these issues to hold a practical
situation. With the approach of industrialization, generation
of modern waste expands numerous folds and businessesfind
troublesome in dumping and arranging them. Non designed
transfer of modern waste influence the earth which thus
influences the maintainability. Numerous inquires about are
being done to locate the conceivable method for usage of
modern waste in the development part. The expansion of
certain materialslike fly dag, silicarage, and so on., isfound
to improve the properties of cement and concrete with the end
goa that their use is very basic in different useful
applications

Nano Silica

"There'salot of room at the base" the celebrated articulation
of Richard Feynman has opened new roads in the zone of
nanotechnology look into (Feynman 1960; Gann 2002).
Drexler et a. (1991) characterized nanotechnology as the
control of the structure of issue dependent on particle
by-atom control of items and side-effects. The word 'nano’ is
a Greek prefix importance predominate and portrays one
billionth (10-9) of a unit. The field of nanotechnology is
increasing logical enthusiasm for the ongoing years because
of the decrease of particles to nanometer scale. The uses of
nano materials are limited in the field of Civil Engineering
because of inadequate learning and instrumentation offices to
envision the advantages of nano particles in cementitious
composites, challengesin creating nano particles everywhere
scale, cost of generation of nano particles, taking care of
issues related with its physical state, issues identified with
legitimate scattering of nano particles, variety in ided
amount of nano particles dependent on its sort and normal
molecule size, and limited research in the field of nano
harmfulness. Numerous inquires about are done to assess the
properties of nano particles joined development materials,
particularly concrete. The physical and response properties of
materials that are diminished to nano size change to a bigger
degree.
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Figure 1 Particle size and specific surface arearelated to
concrete materials
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Figure 1 demonstrates the conveyance of molecule size and
explicit surface territory of customary concrete, elite concrete
and nano-built concrete. Nano silica particles have
exceptionally high explicit surface zone and the molecule
size of upto 5 nm level.

[I. LITERATURE REVIEW

Hassan et al. (2000) displayed the impact of silica smoke
and fly fiery debris on the properties of super plasticized high
— execution concrete. For creating the concrete mixes, the
silicasmoke and fly fiery remains was supplanted at 10% and
30% by weight of cement individually. The examples were
relieved at 20 °C and 65% relative stickiness up to the age of
1 year. The mineral admixtures was accounted for to improve
the properties of superior concrete however at different rates,
inview of thefolio type. Consideration of silicasmoke added
to both short and long haul properties of concrete though, fly
fiery remains requires amoderately longer timeto acquireits
advantages.

Bjornstrom et al. (2004) examined the hydration
procedure of Ca3SiO5 (C3S) cement and the quickening
endless supply of colloidal nano silica. C3S glues were set up
with water to C3Sratio of 0.4 and the dose of colloidal nano
silica utilized were 1 and 5 level of weight of the sol,
regarding the heaviness of C3S clinker stage. DR-Fourier
Transform Infrared (DR-FTIR) and Differential Scanning
Calorimetry (DSC) estimations were made on C3S glues.
Disintegration of C3S stage was quickened by colloidal nano
silica expansion and fast arrangement of calcium — silicate —
hydrate restricting stage was accounted for. The reason was
credited to the exceedingly receptive and enormous surface
zone of the nano particles. The surface DR — FTIR and mass
DSC information suggested that, colloidal silica particles go
about as buildup focuses and the hydration was quickened by
colloidal silica during starting stages for example 4 — 12
hours. The job of water and concealment of water
evaporation during hydration procedure was additionally
examined.

Qing et al. (2006) thought about the pozzol anic movement
of nano silicaand silicarage by X — beam diffraction (XRD),
Differentia filtering calorimetry (DSC), Scanning electron
microscopy (SEM), compressive quality, bond and twisting
qualities of solidified glue and concrete. Calcium hydroxide
powder was utilized to somewhat supplant with nano silica
and silica smolder. The fourteenth day quality accomplished
by the mix of Ca(OH)2 with silica smoke was equivaent to
the one day quality accomplished by the blend of Ca(OH)2
with nano silica. The pozzolanic movement and speed of
C-S-H gel shaped were accounted for a lot snappier for
Ca(OH)2 with nano silica than Ca(OH)2 with silica seethe.
The bond quality and bowing quality of concrete with 3%
nano silicawasfound to increment at early ages than concrete
with silica seethe

I11. METHODOLOGY

TESTSON FRESH CONCRETE

Usefulness of concrete is significant in crisp concrete.
Usefulness is characterized as the straightforwardness with
which a given arrangement of materials can be mixed into
concrete and along these lines took care of, shipped, put and
compacted with least loss of homogeneity. The estimation of
functionality by droop test, compaction factor test, vee-
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honey bee consistometer test is done according to the BIS:
1199 - 1959 and it is depicted underneath.

Slump Test

The device for directing the droop test basically comprises of
frustum of a cone having the base distance across of 200 mm,
top measurement of 100 mm and tallness of 300 mm. The
inside surface of the droop cone was completely cleaned and
oiled to keep away from the grinding among concrete and
droop cone. The shape was set on smooth flat, inflexible and
non — permeable surface metal plate. The shape was loaded
up with 4 layers of concrete, each roughly one fourth of the
tallness of form. Each layer was packed with 25 passes up
utilizing asteel packing pole of 16 mm width, 0.6 mlong and
adjusted toward one side. The stroke ought to be circulated in
a uniform way over the whole cross area of form. For the
second and consequent layers, packing pole ought to infiltrate
into basic layer to such an extent that, the base layer ought to
be packed all through its profundity. After the top layer was
rodded, the concrete was hit off level with trowel. The form
was lifted delicately in the vertical bearing. The droop value
of concrete was estimated by deciding the distinction
between stature of shape and that of the most elevated
purpose of drooped concrete example. The droop test
directed for SCC preliminary mixesis appeared in Figure 2

Figure 2 Slump test on fresh concrete
Vee - Bee Consistometer Test

Vee-Bee consistometer test (Figure 3) is increasingly
reasonable for hardened concrete mixes having low and
extremely low usefulness. For doing thistest, at first concrete
was poured in to the droop cone inside the tube shaped piece
of the consistometer. Subsequent to evacuating the droop
coneform, the glass circle was turned and set over the highest
point of the concrete mass. Presently, controlled vibration
was connected through electric vibrator and at the same time
the stopwatch was begun. The vibrations were proceeded till
the tapered state of concrete accept the round and hollow
shape and time was noted. The time required for a total
remolding of concrete (for example from funnel shaped to
round and hollow shape) in seconds is communicated as
Vee-Bee seconds or Vee-Bee Degree
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superplasticizer is added to concrete containing admixtures
to keep up the usefulness inside the attractive range. The
water necessity of customary concrete is essentially founded
on the most extreme size of aggregateutilized.

The test consequences of the usefulness of the present
examination are displayed in Table5.1 . The measurement of
superplasticizer was balanced for each mix to keep up the
usefulness inside the predetermined range. From the test
outcomes, it has been seen that with increment in the
substance of nano silica and silicafume, functionality of SCC
mixes as estimated from droop, compaction factor and Vee —
Bee consistometer degrees diminishes and consequently the
dose of superplasticizer was expanded.

Fig 3Vee-bee consistometer test on fresh concrete

i Table 5.1 Workability test It
Cube compressive strength test 5 e rkability test results

- . ! . . [Mix Dosage of \Wor kability
The compressive quality trial of concrete was completed with No|Designatio |super -
100 x 100 x 100 mm 3D square examples according to BIS: o plasticizer (%  [Slump|Compacti ~Vee—Bee Dens
516-1959 determinations. For every preliminary mix blend, g_erdwe'ght of  {(mm) onfactor  Time (sec)t Y
three 3D shapes were tried at the age of 1, 3, 7, 28, 56 and 90 inder) ( 3
days of relieving utilizing Lawrence and Mayo pressure m
testing machine of 3000KN limit as appeared in Figure 4.4. )
The heap was connected to the side essences of shape 1 | CON 04 a1 o8 B ﬁ
examples and expanded consistently at arate of roughly 140 NANO SILICA CONCRETE WITH 0% COPPER SLAG
kag/sg.cm/min till the example falls flat. The most extreme
burden connected to the example was recorded at the moment |2 NS0.5 0.45 33 (0845 11 2375
of burden inversion. The compressive qugl ity (fck) inN/mm2 = NSL 05 75 0853 3 5304
was dictated by the accompanying equation:
Compressive strength (C)= P/A. Compressive strength(C) = |4 NSL5 05 35 [0.856 10 2411
Load/Area 5 NS2 0.55 36 |0.86 o 2432
Where, P = maximum applied load in Newtons ) ’
A = Areaof cross section of cubein mm2 (150mm x 150mm) [ NS2.5 06 38 0.866 10 2423
7 NS3 0.65 37 o871 11 2406
8 NS35 0.7 36 |0.863 10 2399
9 NS4 0.7 29 o831 15 2387
NANO SILICA CONCRETE WITH 10% COPPER SLAG
10 | NS0.5CS 0.45 3d 0877 P 2382
10
11 | NSICSILO 0.45 33 0863 9 2415
12 | NSL5CS 05 38 0867 [0 2432
10
13 | NS2CS10 0.55 41 o088 8 2455
14 |NS2.5CS10 0.6 43 0884 8 2434
Fig 4 Testing For Compressive Strength Of Concrete 15 | NS3Cs10 065 42 0884 8 2421
NANO SILICA CONCRETE WITH 20% COPPER SLAG
IV. RESULTS 16 [NS0.5CS2( 0.45 42 088l |7 2403
Workability and density 17 | NS1CS20 0.45 39 0876 |9 2438
The functionality of concrete is the simplicity with which
concrete is mixed, moved, set and compacted with least loss 18 [NSL.5CS20 05 44 Oss B 2448
of homogena ty, which is very impacted by the water g TNs2cs0 055 7 o089 7 5468
prerequisites at the season of mixing the concrete. The water
prerequisites of a concrete are subject to the properties of |20 [NS2.5CS20 06 43 0893 |7 2451
aggregates gnd admmtt_;res UF'I'Zed' Water  request 5 —Ns3e50 0.65 490.903 7 2435
increments with decrease in the size of aggregates which,
thusly, is the primary necessity for high evaluations of  |NANO SILICA CONCRETE WITH 30% COPPER SLAG
concrete. The physical attributes of the mineral admixtures

that are added to concrete significantly impact the water
request and usefulness of concrete mix. As a rule,
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22 [NS0.5CS3( 0.4 3§ 0859 [10 2429 19 [ NS2CS20 | 295 [ 47.7 [ 59.7] 713 775 815
20 | NS25CS20 | 275 | 448 [ 57.1| 701 75.3 786

23 | NSICS30 04 28 0836 4 2456 21 | NS3CS20 | 264 | 431 |554| 687 | 745 | 765

>4 INSL5CS30 075 33 o8 2 >463| |NANO SILICA CONCRETE WITH 30% COPPER SLAG
22 [ NSO5CS30 | 232 [ 395 | 52 | 652 69.2 70.9

25 | NS2CS30 05 3§ 0865 [9 2484 23 | NSICS30 | 2561 | 42 |[545| 675 72.7 74.6
24 | NSL5CS30 | 27.3 | 455 | 57.9| 716 775 80.1

26 INS2.5CS30 055 4 o088 8 2417 25 | NS2CS30 | 308 | 483 [ 60.1| 735 80.5 83.7

27 | NS3CS30 0.6 a1 0.88 8 2452 26 | NS2.5CS30 | 295 | 464 | 588 | 722 78.4 81
27 | NS3CS30 | 274 | 455 | 581 715 76.7 785

NANO SILICA CONCRETE WITH 40% COPPER SLAG NANO SILICA CONCRETE WITH 40% COPPER SLAG

8 NSO ECSID oz 9 089 B ] 28 [ NSO.5CS40 | 24.1 | 414 [ 552 66.7 711 734
29 | NSICS40 | 269 | 44.1 [ 586 69.9 75 78.1

29 [ NS1C40 0.4 320.857 12 2471 30 | NS1.5C40 | 30.2 | 48.1 | 625 74.3 80.1 83.6
31 | NS2CS40 | 325 | 498 | 64.2| 761 83.3 87.1

30 INSL5C40 045 380.866 10 2489 32 | NS25CSA0 | 30.7 | 47.7 | 624 744 80.4 832

3 |NSoCS0 OE 230853 5 500 33 | NS3CS40 | 295 | 47.1 | 61.8| 738 78.7 80.8

NANO SILICA CONCRETE WITH 50% COPPER SLAG

32 [NS2.5C$40 0.55 45 0.8838 2493 34 [ NSO.5CS50 | 234 | 408 [ 522 64.8 69.5 719
35 | NSICS50 | 258 | 436 | 55 | 68.1 732 75.8

33 | NS3CS40 06 41 0.8917 2419 36 | NSL5CS50 | 283 | 464 |581| 712 77 80.1

NANO SILICA CONCRETE WITH 50% COPPER SLAG 37 | NSXCSH0 | 312 | 503 |623] 754 | 818 86
38 [ NS25CSs0 | 29 | 47 |e01| 73 79 817

34 [NS0.5CS50 0.35 43 0.8857 2441 39 | NS3CS50 | 281 | 458 | 589 | 71.8 775 79.1

35 |NSICS50 0.35 37 0.8739 2462

36 |[NSL.5CS5( 0.4 45 0.8878 2478 3

37 | NS2CS50 0.45 46 0.89117 2493 8 —;5 ——

38 |NS2.5CS5( 0.5 48 0.8987 2484 0

39 | NS3CS50 0.55 50 0.9087 2463 . —8DA

CUBE COMPRESS VESTRENGTH 0 ¥

The solid shape compressive quality outcomes at theageof 1, | “ Rent

3, 7, 28, 56 and 90 days for SCC mixes with 2

0%,0.5%,1%,1.5%,2%,2.5%and3%of nanosilica,as 0

incompl ete replacement of cement and 0%, 10%, 20%, 30%, 40T - - - - -

40% and half of copper dag as halfway replacement of fine NSO NS NST NS NS?2 - NS NSR

aggregate are exhibited in Table 5.2

Table 5.2 Compressive strength results at different ages

Figure 5.1 Development of compressive strength with age for
nano silica concr ete

SI.N Mix Compressive strength (M Pa) 8
0. Designation | 1 D&y 3Dayy 7 | 28Days| 56 Days| 90 Days g = ;—ét
Days —
1 CON 146 | 27.1 | 425 60.4 65.9 67.4 0
NANO SILICA CONCRETE WITH 0% COPPER SLAG =28D
2 NSO5 | 209 | 375 | 505| 634 67.7 69.5 7 =—AYS
3 NS1 239 | 39.6 | 52.6 65.7 70.3 72.3 0 e
4 NS1.5 26.2 | 42.1 | 55.3 67.5 73 75.4
5 NS2 289 | 46.3 | 58.6 70.3 76.3 78.9 2
6 NS2.5 27.1 | 438 | 56.2 68.9 4.7 76.4 0
7 NS3 259 | 422 | 55 67.6 73.1 74.7 T 7 7 T T T |
8 NS3.5 (236 40.6 | 53.3 66.3 71.6 731 NSO KCS10 NS1CS10 NS1 KRCS10
9 N4 21.8 38.7 | 51.5 64.1 69.1 704
NANO SILICA CONCRETE WITH 10% COPPER SLAG Figure 5.2 Development of compressive strength with age for
10 NSO.5CS10 |19.3 | 369 | 498 | 622 66.5 68.9 nano silica concrete with 10% copper slag
11} NS1CS10 [22.1 38.7 | 51.7 64.1 68.7 715
121 NS1.5CS10 (25.6 41.2 | 54.7 66.5 715 74.8
13 NS2CS10 [28.2 451 | 57.3 69.1 745 78.1
14 NS2.5CS10 (26.6 435 | 55.7 67.4 725 75.2
15 NS3CS10 [25.4 419 | 54.6 66.9 718 74.1
NANO SILICA CONCRETE WITH 20% COPPER SLAG
16 | NSO.5CS20 | 215 | 381 | 51.1 63.9 68.1 70.3
17 NS1CS20 | 24.3 | 40.5 | 53.7 66.3 714 74.2
18 | NS1.5CS20 | 26.7 | 43.8 | 56.6 68.9 74.8 779
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Figure 5.6 Development of compressive strength with age for
nano silica concr ete with 50% copperslag

Table 5.3 Rate of compressive strength development of SCC mixes
corresponding to their respective 28 days compressive strength

Sl. [Mix  pnt corresponding to 28 Days Compr essive strength
NoJDesigna

tion

1Day 3Days | 7Days |28 Day456 Dayq90 Days

1.| CON | 24.17 44.87 70.36 | 100 |109.11| 111.59

NANO SILICA CONCRETE WITH 0% COPPER SLAG
2. | NSO.5 | 32.97 59.15 79.65 | 100 |106.78| 109.62
3. | NS1 | 36.38 60.27 80.06 | 100 | 107 | 110.05
4, | NS1.5| 38.81 62.37 81.93 100 |108.15| 111.7
5 NS2 | 4111 65.86 83.36 | 100 |108.53| 112.23
6. | NS2.5 | 39.33 63.57 8157 | 100 |108.42| 110.89
7.1 NS3 | 3831 62.43 81.36 | 100 |108.14| 1105
8.|NS35| 35.6 61.24 80.39 | 100 |107.99| 110.26
9.| N4 | 3401 60.37 80.34 | 100 | 107.8 | 109.83

NANO SILICA CONCRETE WITH 10% COPPER SLAG
10.NS0.5C| 31.03 59.32 80.06 | 100 |106.91| 110.77

S10
Published By:

Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation


https://www.openaccess.nl/en/open-publications

Influence of Nano Silica on the Strength and Durability of Self Compacting Concr ete

11[NSICS| 34.48 [ 60.37 80.66 | 100 |107.18] 11154 31[NS2CS| 42.71 | 65.44 84.36 | 100 |109.46] 114.45
10 40
12|NS1.5C| 385 61.95 8226 | 100 |107.52| 112.48 32|NS25C| 41.26 | 64.11 83.87 | 100 |108.06] 111.83
S10 $40
13|NS2CS| 4081 | 65.27 82.92 | 100 [107.81]113.02 33|NS3CS| 39.97 | 6382 83.74 | 100 |106.64| 109.49
10 40
14|NS2.5C| 39.47 | 6454 8264 | 100 |107.57| 11157 NANO SILICA CONCRETE WITH 50% COPPER SLAG
S10
15|NS3CS| 37.97 | 62.63 8161 | 100 |107.32]110.76 34[NSO5C| 36.11 | 6296 8056 | 100 |107.25[ 110.96
10 S50
NANO SILICA CONCRETE WITH 20% COPPER SLAG 35|NSICS| 37.89 | 64.02 80.76 | 100 |107.49] 111.31
50
16|NS0.5C| 33.65 | 59.62 79.97 | 100 [106.57] 110.02 36|NSL5C| 39.75 | 65.17 816 | 100 |108.15| 1125
S20 S50
17|NS1CS| 36.65 | 61.09 81 100 |107.69] 111.92 37|NS2cs| 4138 | 66.71 82.63 | 100 |108.49] 114.06
20 50
18|NSL5C| 3875 | 6357 82.15 | 100 |108.56| 113.06 38|NS25C| 39.73 | 64.38 82.33 | 100 |108.22] 111.92
$20 S50
19|NS2CS| 41.37 66.9 8373 | 100 | 1087 | 114.31 39|NS3CS| 39.14 | 63.79 82.03 | 100 |107.94]110.17
20 50
20|NS25C| 39.23 | 6391 8146 | 100 |107.42|112.13
S20
Table 5.4 Strength development of SCC mixes with respect to the
21|NS3CS| 3843 | 6274 80.64 | 100 |108.44|111.35 control mix
20
I Strength development w.r.t the control
NANO SILICA CONCRETE WITH 30% Mix mix (%)
COPPER SLAG Designati
N n 3 7| o8
22|NSO5C| 3558 | 6058 | 79.75 | 100 |106.13] 108.74 o 1 ' pay| P |pay| B | X
y ’ ’ ’ ’ ’ Day ay Days | Days
S30 S s S
23[Ns1cs| 37.19 | 62.22 80.74 | 100 | 107.7 | 11052
30 1.| CON 0 0 0 0 0 0
24|NSL5C| 3813 | 6355 80.87 | 100 |108.24| 111.87
S30
NANO SILICA CONCRETE WITH 0% COPPER SLAG
25[NS2CS| 41.9 65.71 8177 | 100 |109.52| 113.88
30
2.| NSO5 |43.15|3838| 1882|497 | 273 | 312
26|NS25C| 4086 | 64.27 8144 | 100 |10859| 112.19
30
27|NS3CS| 3832 | 6364 8126 | 100 |107.27|109.79 3.| Ns1 637 | 46.13 | 23.76 | 877 | 6.68 | 7.27
30
NANO SILICA CONCRETE WITH 40%
COPPER SLAG 4.| NSL5 |7945 5535|3012 |11.75| 10.77 | 11.87
28[NS0.5C] 36.13 | 62.07 8276 | 100 | 106.6 | 110.04
$40
5| NS2 |97.95| 70.85 | 37.88 |16.39| 15.78 | 17.06
29|NS1CS| 3848 |  63.09 83.83 | 100 | 107.3|111.73
40
30|NSL5C| 4065 | 64.74 8412 | 100 |107.81| 11252
$40
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6.| NS25 | 8562|6162 | 3224 |14.07| 13.35| 13.35 NANO SILICA CONCRETE WITH 30% COPPER SLAG
7. NS3 774 | 5572 | 29.41 |11.92| 10.93 | 10.83 22|NS0.5CS30| 589 | 45.76 | 2235 | 7.95| 501 | 519
8.| NS35 |61.64 4982|2541 |9.77| 865 | 846 23| NS1CS30 | 71.92 | 54.98 | 28.24 |11.75| 10.32 | 10.68
9. NS4 4932 | 428 | 21.18 | 6.13 | 486 | 4.45 24|NS1.5CS30| 86.99 | 67.9 | 36.24 |1854| 17.6 | 18.84

NANO SILICA CONCRETE WITH 10% COPPER SLAG 25| NS2CS30 [ 110.96| 78.23 | 41.41 |21.69| 22.15 | 24.18
10.[NS0.5CS10| 32.19 | 36.16 | 17.18 | 298 | 091 | 223 26(NS2.5CS30| 102.05| 71.22 | 38.35 |19.54| 18.97 | 20.18
11| NSICS10 | 51.37 | 428 | 21.65 | 6.13 | 425 | 6.08 27| NS3CS30 | 87.67 | 679 | 36.71 |18.38| 16.39 | 16.47
12|NS1.5CS10| 75.34 | 52.03 | 28.71 | 10.1| 85 10.98 NANO SILICA CONCRETE WITH 40% COPPER SLAG
13| NS2CS10 | 93.15 | 66.42 | 34.82 | 144 | 13.05 | 15.88 28|NS0.5C40| 65.07 | 52.77 | 29.88 | 1043 | 7.89 | 8.9
14|NS2.5CS10| 82.19 | 60.52 | 31.06 |11.59| 10.02 | 11.57 29| NS1C$40 | 84.25 | 62.73 | 37.88 | 15.73 |13.81| 15.88
15| NS3CS10 | 73.97 | 54.61 | 28.47 [10.76| 895 | 9.94 30{NS1.5C$40( 106.85| 77.49 | 47.06 | 23.01 |21.55| 24.04

NANO SILICA CONCRETE WITH 20% COPPER SLAG 31| NS2C$40 | 122.6 | 83.76 | 51.06 | 25.99 | 26.4 | 29.23
16 |NS0.5CS20| 47.26 | 40.59 | 20.24 | 579 | 3.34 43 32|NS2.5C$40| 110.27| 76.01 | 46.82 | 23.18 | 22 | 23.44
17| NS1CS20 | 66.44 | 49.45 | 26.35 | 9.77 | 835 | 10.09 33| NS3C$40 [102.05( 73.8 | 4541 | 22.19 |19.42| 19.88
18|NS1.5CS20| 82.88 | 61.62 | 33.18 [14.07| 13.51 | 1558 NANO SILICA CONCRETE WITH 50% COPPER SLAG
19| NS2CS20 |102.05| 76.01 | 40.47 [18.05| 17.6 | 20.92 34|NS0.5CS50| 60.27 | 50.55 | 22.82 | 7.28 | 546 | 6.68
20|NS2.5CS20| 88.36 | 65.31 | 34.35 |16.06| 14.26 | 16.62 35| NS1CS50 | 76.71 | 60.89 | 29.41 | 12.75 |11.08| 12.46
21| NS3CS20 | 80.82 | 59.04 | 30.35 |13.74| 13.05 | 135
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36|NS1.5CS50| 93.84 | 71.22 | 36.71 | 17.88 |16.84| 18.84

37| NS2CS50 | 113.7 | 85.61 | 46.59 | 24.83 |24.13| 27.6

38|NS2.5CS50| 98.63 | 73.43 | 41.41 | 20.86 |19.88| 21.22

39| NS3CS50 | 9247 | 69 | 3859 | 1887 | 17.6 | 17.36

V. CONCLUSION

To study the impact of nano silica, and copper dag on
quality attributes of SCC, tests were directed on usefulness,
compressive quality, part rigidity, flexural quality, modulus
of elasticity and bond qualities. The connections between the
compressive quality with the part rigidity, flexural quality
and modul us of elasticity likewise had beenarrived.

The finishes of the trial examinations are as per the
following:

The impact of nano silica, copper slag on the new properties
of SCC was controlled by usefulness tests. The functionality
tests incorporate droop test, compaction factor test and vee
honey bee consistometer test. The accompanying ends were
drawn from the above test:

e Addition of nano silica diminished the usefulness of
SCC mixes. To keep up the usefulness inside the
predetermined  range, the measurements  of
superplasticizer wasexpanded.

e Anincrement inthe copper dag substance diminishesthe
water request of SCC mixes because of its smooth
surface and low water retention.

e Anincrement in the nano silica substance brings about
higher water request attributable to the high explicit
surfacezone.

e A mix of copper dagwith nano silicawas powerful asfar
as usefulness and decreased the measure of
superplasticizer added to the SCCmixes.

e An increment in density of around 6% was endless
supply of 40 % copper dag because of its high
explicitgravity.

e The expansion of nano silica in concrete expands the
compressive quality at 1, 3, 7, 28, 56 and 90 days due to
their pozzolanic response and fillerimpacts..

e The extreme compressive quality was acquired for the
mix with the mix of 2% nano silicaand 40% copper dag
as incomplete replacement material for cement and fine
aggregateindividually.

e The better execution of nano silica concrete was
exceedingly impacted by the mixing strategies,
measurement nature and relievingtechniques.

e The procedure of including nano silica and
superplasticizer was seen to impactthe functionality and
compressivequality.
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The concrete examples flop because of smashing of
coarseaggregate.

A decreasein quality past 2% nano silicawas credited to
the inadequate scattering of nano particles which has a
high surfacevitality.

The ideal replacement of nano silica was observed to be
2% and 7.5% individually for accomplishing the most
extreme partelasticity.

The most extreme part quality was gotten for the mix
with the blend of 2% nano silica as incomplete cement
replacement and 40% copper dag as hafway fine
aggregate replacementlevel.

The part rigidity increments alongside an expansion in
the compressive quality of concrete. The part elasticity
of SCC mixes is 7%to 10% of the solid shape
compressive quality.

The ratio of part easticity to 3D sguare compressive
quality changes between 8% t010% at medium ages and
at last ages decreases to7%

The ratio shifts between 0.066 — 0.069 for the concrete

containing mix of nano silica and copper dag at 28 days
and copperdag.
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