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Abstract:-The use of nanotechnology in concrete has added another aspect to the endeavors to 

work on its properties. Nano-materials, by ethicalness of their tiny molecule size can influence 

the substantial properties by modifying the microstructure. This review worries with the 

utilization of nano silica of size 236 nm to work on the compressive strength of cement. An 

exploratory examination has been completed by supplanting the concrete with Nano silica by 

0%. 0.5%, 1.0%, 1.5%. 2.0%, 2.5% and 3.0% for M25 (1:1.4:2.74) grade of cement with water 

concrete proportion 0.42. The tests led on it shows an extensive expansion in early-age 

compressive strength and a Split Tensile strength of cement on seventh day, fourteenth day and 

28th day of relieving. The Workability and Strength increment was seen with the expansion in the 

level of nano silica up as far as possible and further it diminishes. 

Keywords:-Micro Silica, fine aggregate, coarse aggregate, fresh concrete, compressive, tensile 

and flexural strength test. 

 

1. INTRODUCTION 

Concrete is the material of the present similarly as what's to come. The wide usage of it in 

structures, from constructions to handling plants, from extensions to air terminals, makes it one 

of the most investigated materials of the 21st century. As a result of the quick people impact and 

the advancement impact to oblige these necessities, there is a basic need to deal with the strength 

and toughness of concrete. Out of the various materials used in the making of concrete, concrete 

expects a huge part because of its size and paste property. In this manner to chip away at the 

quality and properties of concrete, the arrangement of substantial hydration should be thought 

fittingly and the best sensible thought has taken on. Different cementitious materials known as 

invaluable materials are added to concrete with the objective that the improvement of properties 

ought to be conceivable. A piece of the materials is fly debris, sway warmer slag, rice husk, 

silica fume, and even microorganisms. Out Of the various advances being utilized for the 
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improvement of concrete, nanoinnovation is by all accounts a promising philosophy in dealing 

with the properties of concrete. 

2. OBJECTIVE  

 

The main objectives of the present study are as mentioned below: 

� To study the effect of nano-silica on the compressive strength of concrete. 

� To study the effect of nano-silica on workability of concrete. 

� To study the microstructure of the hardened cement concrete. 

� To explain the change in properties of concrete, if any, by explaining the microstructure. 

 

3. MATERIALS USED 

3.1Nano-Silica:-Nano-silica created by this technique is an exceptionally fine powder 

comprising of round particles or microspheres with a fundamental breadth of 150 nm with high 

explicit surface region (15 to 25 m2/g). Estevez et al. fostered a natural strategy to deliver a 

limited and bimodal appropriation of NS from the processed humus of California red worms 

(between 55nm to 245nm depending of calcination temperature). Through this technique, 

nanoparticles having a round shape with 88% interaction effectiveness can be gotten. These 

particles were delivered by taking care of worms with rice husk, organic waste material that 

contain 22% of SiO2. At long last, nS can likewise be delivered by precipitation technique. In 

this technique, nS is hastened from an answer at temperatures between 50 to 100 °C (accelerated 

silica). It was first evolved by Iller in 1954. This strategy utilizes various forerunners like sodium 

silicates (Na2SiO3), consumed rice husk debris (RHA), semi-consumed rice straw debris 

(SBRSA), magnesium silicate and others. Moreover, nano-silica is being created by means of an 

elective creation course. Fundamentally, olivine and sulphuric corrosive are joined, by which 

encouraged silica with outrageous fineness however agglomerate structure is combined (nano-

size with particles between 6 to 30 nm), and surprisingly less expensive than contemporary 

miniature silica3.2  Cement:-Ordinary Portland cement of 43 grades conforming to IS 8112-1989 

was used. The initial setting time of cement is 30 minutes and the specific gravity of cement is 

3.15. 

3.3 Fine aggregate:-Trademark stream sand which is locally available procured from the 

Narmada stream of nearby city is used as fine sums. Manufactured sand with segment passing 

the 4.75mm sifter and hung on the 600micron sifter was used and fineness modulus of 4.04 with 

the specific gravity of 2.64 was used. The assessing zone of all out was zone 2. 
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3.4 Course aggregate:-Aggregates greater than 4.75mm are considered as Coarse aggregate. 

Crusted granite coarse aggregate of 20mm downsize were used and the fineness modulus of 4.32 

with a specific gravity of 2.63 was used. 

3.5Water:- Clean Potable Water was used for the Mixing and Curing purpose of cement 

concrete. As per the IS: 456-2000 specifications. 

3.6 Fresh concrete:-The slump test was conducted on fresh concrete and the slump value  is 

obtained for grade M25 by trial and mix error method. 

 

4. MIX PROPORTIONS: 

In this research paper, M
25,

 mix proportion is designed as per guidelines of Indian Standard 

recommended method IS 10262:2009. We used 43grade cement; also zone 2 is taken into 

consideration from IS 383(1970). The coarse aggregate is selected passing through 20mm and 

retained on 10mm Sieve. 

 

5.   RESULT AND DISCUSSION ON EXPERIMENTAL TEST: 

5.1 Slump Cone Test: 

Slump Cone test was performed for investigation of workability of fresh concrete. This 

test was carried out for M 25 grade of concrete, before casting the specimens, the results 

are tabulated and plotted below. 

Table1:SlumpConeTestResults 

 

Name N1 S1 S2 S3 S4 S5 S6 

%Nano-silicaparticle 0 0.5 1.0 1.5 2.0 2.5 3.0 

SlumpValue(cm) 26.43 26.7 27.25 27.56 27.95 28.43 27.12 

Slump 3.57 3.3 2.44 2.44 2.05 1.57 2.88 

 

As displayed in table 1, the Slump Value of concrete supplanted with nano silica 

concrete is 26.43cm, 26.7cm, 27.25cm, 27.56cm,27.95cm, 28.43cm and 27.12cm 

for 0%, 0.5%, 1.0%, 1.5%, 2.0%, 2.5% and 3% of SCBA individually. The 

example of droop was one portion of the cone slides down which is called shear 

droop. It demonstrates the substantial is non-strong and shows normal for isolation. 

The functionality is expanding up to S5 and later on usefulness begins diminishing. 
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5.2 COMPRESSIVE STRENGTH TEST: 

As it is clear from Table 2, an improvement in 28 days compressive strength 

contrasted with control test happens for the nano silica particles. The utilization 

of nano-silica builds the compressive strength up to a level then it gets 

diminishes. This might be the because of reality that the amount of pozzolana 

presence in the blend is higher than the sum needed to consolidate with the lime 

during the cycles of hydration. It prompts abundance silica filtering out and 

causing an insufficiency in strength as it replaces the specific measure of the 

concrete material however doesn't add to the strength. 

Table2:CompressiveStrengthofNanoSilicaConcrete 
 

S.No. Name Quantitypercubicmeter(g) AverageCompressive 

strengthInN/mmsq 

Cement Sand Aggregate Nano-Silica 7 

Days 

14 

Days 

28 

Days 

% Amount 

1. N1 433 614 1192 0 - 22.34 30.34 35.67 

2. S1 430.83 614 1192 0.5 2.165 23.59 30.76 36.12 

3. S2 428.67 614 1192 1.0 4.33 23.79 31.24 36.78 

4. S3 426.50 614 1192 1.5 6.495 23.98 31.67 37.41 

5. S4 424.34 614 1192 2.0 8.66 24.23 32.34 37.87 

6. S5 422.17 614 1192 2.5 10.825 24.86 32.87 38.65 

7. S6 420.01 614 1192 3.0 12.99 23.43 31.54 36.65 
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Table3: Split TensileStrengthofNanoSilicaConcrete 

 

S.No. Name Quantitypercubicmeter(g) AverageCompressive 

strengthInN/mmsq 

Cement Sand Aggregate Nano-Silica 7 

Days 

14 

Days 

28 

Days 
% Amount 

1. N1 433 614 1192 0 - 1.13 1.64 2.13 

2. S1 430.83 614 1192 0.5 2.165 1.45 1.88 2.34 

3. S2 428.67 614 1192 1.0 4.33 1.89 2.13 2.89 

4. S3 426.50 614 1192 1.5 6.495 2.16 2.45 3.32 

5. S4 424.34 614 1192 2.0 8.66 2.67 2.97 3.56 

6. S5 422.17 614 1192 2.5 10.825 2.87 3.28 4.35 

7. S6 420.01 614 1192 3.0 12.99 2.74 3.55 4.77 

 

6. CONCLUSIONS: 

Fromthetestresults,graphsandtherelativechemicalcompositionofthespecimenanumberofconc

lusionscan bedrawn.Theconclusionsdrawnare: 

 

1. From the test result it is observed that the Workability of concrete with partial use 

of nanosilica increases upto a limit than it decreases. The workability is in 

increasing order upto2.5%ofcementreplacedwithNano-Silica. 

2. TheCompressiveStrengthofpartiallyreplacedcementbynanosilicaconcreteofgradeM2

5for proportions of 0%, 0.5%, 0.10%, 1.5%, 2%, 2.5% and 3% are 35.67MPa, 

36.12MPa,36.78MPa, 37.41MPa, 37.87MPa, 38.65MPaand 36.65MPa respectively 

at 28thday ofcuring. The Compressive Strength increases up to 2.5% use of nano- 

silica further it startsdecreasing. 

3. The Split Tensile strength of partially replaced cement by nano silica concrete of 

grade M 25forproportions of 0%, 0.5%, 0.10%, 1.5%, 2%, 2.5% and 3% are 

2.13MPa, 

2.34MPa,2.89MPa,3.32MPa,3.56MPa,4.35MPaand4.77MParespectivelyat28thday

ofcuring.TheSplittensileStrengthincreasesupto2.5%useof nano-

silicafurtheritstartsdecreasing. 

4. With the use of 2.5% of Nano-Silica concrete gives the maximum result in 



International Journal of Scientific Research and Engineering Development-– Volume 4 Issue 6, Nov-Dec 2021 

           Available at www.ijsred.com                                 

ISSN: 2581-7175                                       ©IJSRED: All Rights are Reserved                                          Page 1054 

compression 

as24.86MPa,32.87MPaand38.65MPaat7thday,14thdayand28thdayofcuringrespecti

vely. 

5. With the use of 2.5% of nano silca gives the maximum result in Split Tensile 

Strength 

as2.87MPa,3.28MPaand4.35MPaat7thday,14thdayand28thdayofcuringrespectively

. 

 

6. Evenasmallamountofnano-silicaparticlescanincreasethestrengthofconcrete. 

 

 

 

 

 

 

 

 

 

 


