
International Journal of Research Publication and Reviews, Vol 2, no 12, pp 1710-1714, December 2021 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

Influence of Nano-Silica and Rice Husk Ash on Properties of Concrete 

Piyush D. Shimpi
1
, Uttam R. Awari

2 

P.G. Student, Department of Civil Engineering, AISSMS College of Engineering, Pune, India
1 

Associate Professor, Department of Civil Engineering, AISSMS College of Engineering, Pune, India
2 

ABSTRACT: 

The need of this test examination is to know saved of supplanting concrete by the combination of Nano Silica (NS) and Rice Husk Ash (RHA) as per the 

properties of cement. In this exploration, M25 Grade of cement is prepared utilizing concrete, sand and totals. Pozzolanic materials Nano silica (three%) and rice 

husk debris were utilized to some extent supplant concrete by utilizing weight in different potential outcomes, for example 10%, 20% and 30% individually. 

Compressive strength, flexural strength tests were led on the standard substantial examples. Concrete is the most notable design material and its arrangement eats 

up for all intents and purposes the entirety of the world's substantial creation. Concrete is powerless to debasement, erosion and breaking. The use of gigantic 

measure of substantial prompts extending CO2 outflow and subsequently, the nursery sway. Using Silica fines to decrease the concrete substance of cement 

blends is a viable strategy for lessening concrete substance. Planning NS with RHA in concrete appears, apparently, to be useful to beat this issue. To investigate 

the effect of Rice Husk Ash (RHA) on Nano Silica considerable properties, a work will be made. As needs be 10%, 20%, 30% RHA is joined into NS concrete. 

The proportion of NS was 3%, (by Weight of cement) which is a satisfactory reach and is every now and again used. The high mass of substantial substance made 

impressive hotness opportunity in the considerable due to the reaction among cement and water, which can incite breaking. Added substance likes silica fume is 

too exorbitant to even consider evening ponder using in the significant to overcome the issues, in any case, the drive of utilizing the rice husk ash (RHA) that 

have high silica content are apply for the arrangement of concrete. The RHA is gotten by utilizing copying the rice husk that is an agro-squander material, and 

become found to have amazing pozzolanic material houses. The compressive and flexural strength tests are to be done at 28 days. 
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I. INTRODUCTION 

During the assembling of concrete, tremendous measure of carbon dioxide, Sulfur compounds, nitrogen compounds and other hurtful gases are radiated 

that cause natural contamination. Before this it centers aroundshows that utilizing fly debris, silica, calcium oxide, and ground granulated impact heater 

is more viable Slag as incomplete option of concrete, lessens the concrete utilization and also expands the power and toughness of cement. In this test 

work, the effect of combined usage of Nano silica and rice husk ash as fragmentary replacement of cement on properties of concrete is investigated. 

There are roughly 100 million stores of rice husk that are delivered every year. Cycle, 20 kg of rice husk are gotten from 100 kg of rice. Rice husk ash 

(RHA) is gained by utilizing the burning of rice husk. The consuming temperature should be inside the scope of 600 to 8000C. The ash got must be 

grounded in a ball factory for 30 minutes and its appearance in shading will be dark. RHA, created subsequent to consuming of Rice husk (RH) has 

high reactivity and pozzolanic property. Indian code of training for built up concrete, IS 456-2000 suggests utilization of RHA in concrete. The 

consuming system and temperature influence the compound piece of RHA. Higher consuming temperatures bring about a higher ash content of silica. 

Utilization of RHA with concrete further develops usefulness and solidness, diminishes heat advancement, warm breaking and plastic shrinkage. To 

work on the general exhibition of cement likewise, Nano materials are really being conveyed as advantageous materials. Nano-innovation is an arising 

field of interest for structural designing application. Among the Nano materials as of now utilized in concrete, Nano silica have more pozzolanic nature. 

It has the usefulness to respond with the detached lime all through the concrete hydration and structures addi tional C-S-H gel invigorating, 

impermeability and solidness to concrete. Pozzolanic response is relative to the measure of surface for response and attributable to the high explicit 

surface of Nano silica notwithstanding being nanoscale, Nano silica particles show high pozzolanic movement. At the point when scattered consistently 

in glue, Nano silica particles involve just a modest quantity of room, their high action create countless the nucleation destinations for the precipitation 

of the hydrated items speeding up concrete hydration. High strength concrete (HSC) was viewed as when determined cement ready to oppose higher 

stacking contrast with the ordinary strength substantial reach. The HSC was significant in development of elevated structure to lessen segment sizes to 

increment accessible space, long scaffold developments, marine establishments and substantial modern floors as decreasing cross segment of 

underlying components is required. 

II. USE OF NANO SILICA 

It is added to expand the cohesiveness of cement. Isolation is decreased therefore. Nano silica makes up for the shortcomings inside the youthful and 

solidified state. The expansion of 1kg of miniature silica permits the decrease of around 4kg of concrete. It can work on the microstructure and decrease 
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the water penetrability of solidified cement. Nano silica application diminishes the calcium draining pace of concrete glues and thusly builds their 

strength. NS expansion will build thickness, lessens porosity, and works on the bond among concrete framework and totals.  

III. AIM AND OBJECTIVE 

The goal of the current examination work is to track down the impact of the joined utilization of Nano silica and rice husk ash on different strength 

properties of cement of M25 grade. Three% of Nano silica and 10%, 20% and 30% of rice husk ash are finished as concrete substitution weight. 

Compressive strength and flexural strength of cement are to be acquired and the outcomes are to be contrasted and the controlled cement.  

 

IV. METHODOLOGY 

The current review includes a progression of different tests performed on various materials to show up at specific actual properties. The different trial 

tests that were directed during the current review incorporate compressive strength, flexural strength of cement. Concrete blends of grade M25 were 

made utilizing OPC. The substantial blends were tried for compressive strength and flexural strength at 28 days of relieving, separately. The substantial 

blends for the current review involved normal Portland concrete and three blends of RHA and NS concrete blends, to examine their impact on 

compressive strength and flexural strength.  

 

V. TEST SPECIMENS 

Substantial test examples comprise of 150 mm × 150 mm × 150 mm cubes, cylinders of 150 mm breadth × 300 mm height and beams 150 mm × 150 

mm × 700 mm. Samples were tried at relieving period 28 days to get the compressive strength. Cylinders were tried at 28 old days to acquire the 

compressive strength. The beams were analyzed at 28 old days to acquire the flexural force of concrete. The procedure is according to the Indian 

Standard particulars.  

 

VI. RESULT 

The tests on cubes, cylinders, beams are done by Indian standard code 516:1959. Various tables introduced in this section show the outcomes procured 

from the test on various example with various level of RHA in cubes, cylinders, beams. Conduct of various example is graphically talked about for each 

test on solid cubes, cylinders, beams.  

 

6.1 Compressive strength testing result  

12 number of cubes were casted for changing level of rice husk ash to work out the 28th day compressive strength of samples.  

 

Table 6.1: Compressive strength of block examples 

 

Nomenclature Of 

sample 

Percentage NS & RHA content 

(%) 

28
th
 day compressive 

strength InMPa. 

 

NS 

 

RHA 

CC -- --          32.60 

CRH10 3 10          35.31 

CRH20 3 20          33.33 

CRH30 3 30          30.24 
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Figure 6.1: Compression test results for cubes 

 

6.2 Compressive strength testing result  

12 number of cylinders were casted for differing level of rice husk ash to work out the 28th day compressive strength of cylinders. 

 

Table 6.2: Compressive force of cylinder samples 

 

 

Nomenclature Of 

sample 

 NS & RHA content (%) 28 day compressive 

strength InMPa. 

 

NS 

 

RHA 

CCY -- --          26.34 

CYRH10 3 10          29.22 

CYRH20 3 20          26.27 

CYRH30 3 30          24.06 

 

 

Figure 6.2: Compressive test results for cylinders 

6.3 Flexural strength test result  

12 beams were casted with fluctuating level of rice husk ash to work out the 28th day flexural strength of the relative beams. 

 

Table 6.3: Flexural strength of beam samples 

 

Nomenclature Of 

sample 

  Percentage NS        

and RHA (%) 

 

28
th
 day Flexural 

strength InMPa. 

NS RHA 

        CB -- -- 4.644 

     BRH10 3 10 5.132 

     BRH20 3 20 4.987 

     BRH30 3 30 4.350 
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Figure 6.3: Flexural strength results for beam samples 

 

VII. CONCLUSION 

Following are the conclusions of the test program:  

RHA and NS are utilized in concrete and cement has acquired significant significance in light of the necessities of more solid development later on. The 

utilization of RHA and NS as fractional option of concrete in mortar and cement has been radically researched in flow years. This concentrate 

unmistakably shows that RHA+NS is a successful pozzolan which can add to mechanical properties of cement. The reactivity of RHA shifts relying on 

its assembling cycle. RHA and NS expansion will in general retard the underlying setting time and speed up the last setting time. Moreover, RHA and 

NS mixed cement can diminish the complete porosity of cement and adjusts the pore construction of the concrete, mortar, and cement. 
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