
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 04, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 353 

Strength and Durability Characteristics of Concrete by Using Nano silica 

Vickey1 Mr. Abhishek Arya2 

1M.Tech Scholar 2Assistant Professor 
1,2Department of Civil Engineering 

1,2Matu Ram Institute of Engineering & Management, Rohtak, Haryana, India

Abstract— Concrete is one in the entire world's most 

generally used construction material. The term concrete 

refers to a combination of aggregates, typically sand, and 

either gravel or crushed stone, command along by a binder of 

building material paste. This paste is often created of cement 

and water. Cement is made worldwide annually with fast 

increase in demand. the assembly of such cement includes 

huge energy consumption and gas emission to setting. Thence 

it's necessary to introduce a replacement technology to 

develop various binders. Victimization applied science for 

manufacturing nano cement is also thought-about as a 

possible approach. The nanomaterial’s square measure 

principally wont to enhance numerous physio-chemical 

properties of the cementations materials like crack resistance, 

corrosion resistance, enduringness and compressive strength. 
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I. INTRODUCTION 

With increasing quantity of analysis being entertained to nano 

technology has gained major attention with its potential uses 

of particles. Nano silicon oxide may be a fine focused 

material of 10-9m size.  Due to its fineness, stiffness gets 

enhanced and cracks get reduced. Chemical compositions as 

that of type the convectional grain size materials, integration 

of nano material with ancient building material that may 

possess outstanding and signification properties which will be 

applied within the construction of skyscrapers. during this 

project of strength and sturdiness behaviour of  nano-silica on 

high grades of concrete M70 at twenty eight days 

characteristic strength with completely different (0%, 5%, 

10%, 15%, 20%)  volume fraction of cement replacement 

with nano silicon oxide, the  experimental investigation of 

sorptivity take a look at, water absorption  test, pH 

mensuration take a look at. Specimens specifically cubes (100 

mm ×100 millimeter ×100 millimeter), cylinders (100 

millimeter ×50 mm) ar cured twenty eight days. In 

commonplace surroundings, when this natural process 

amount a take a look at to analyze the strength and sturdiness 

as applied. The strength and durability begin shown in 

increasing trend with increase within the quantity of nano 

silicon oxide.  

The addition of Nano SiO2 (NS) to (UHPC) to reduces the 

corrosion. The nano-filler is the pozzolanic reaction, 

microstructure became a lot of homogenised, particularly at 

the interfacial transition zone (ITZ), that LED to reduced 

permeability. It absolutely was shown that nano silicon oxide 

is pozzolanic and improves the strength and sturdiness of 

concrete. It conjointly has complex effects on association of 

cements. Nano silicon oxide not solely influences the speed 

of association, however conjointly reacts with the association 

products. It consumes atomic number 20 hydroxide in 

concrete and forms more atomic number 20 salt hydrate 

II. OBJECTIVES 

1) To review the result of mixture of NanoSilica and 

NanoVanadium in varied quantitative relation on 

strength and sturdiness characteristics of concrete. 

2) Chemical synthesis and size characterization of silicon 

oxide and metallic element nano-particles in laboratory. 

3) Concrete combine are going to be ready by partial 

replacement of cement by 1-3% by weight with 

NanoSilica and zero.1% with NanoVanadium in 

conjunction with needed aggregates. 

4) The recent properties of nano-concrete combine are 

going to be tested then casted into cube and cylindrical 

moulds. 

5) The casted cube and cylindrical specimens are going to 

be cured and tested for strength and sturdiness 

characteristics. 

6) The result of nano particles on microstructure of the 

hardened cement concrete are going to be studied. 

III. METHODOLOGY 

NanoSilica utilized in the current work is purchased from 

Astra Chemicals city. supported the literature survey 

NanoVanadium is synthesized by sol-gel auto-combustion 

methodology. The obtained nanoparticle were characterised 

through victimisation actinic ray, SEM, EDS and XRD. Basic 

tests that is, relative density, fineness, normal consistency, 

initial setting and final setting is conducted for cement; 

relative density, fineness modulus and bulk density is 

conducted for fine combination and coarse combination 

primarily based IS code specifications. Concrete combine 

proportion is calculated for M20 grade concrete supported IS 

10262:2009 code provisions for seven mixes that is, 

American state (Normal Concrete), NC+1%NS, NC+2%NS, 

NC+3%NS,NC+1%NS+0.1%NV,NC+2%NS+0.1%NV and 

NC+3%NS+0.1%NV and for every combine concrete is 

casted into nine cubes and nine cylindrical moulds. The cubes 

and cylinders ar tested to see the compressive and split 

lastingness once three, seven and twenty eight days of action. 

Out of seven combinees optimum mix that exhibits higher 

strength is once more castes into vi cubes and cured for 

28days. once twenty eight days of action, cubes ar taken out 

and allowed to dry for one day so out of vi, three cubes ar 

immersed in bucket of water containing five-hitter of H2SO4 

by weight of water and another three cubes ar immersed in 

bucket of water containing five-hitter of NaOH by weight of 

water for acidity and pH scale check. Before immersing the 

cubes dry weight of cubes ar taken and once twenty eight days 

of immersion, cubes ar tested for three, seven and twenty 

eight days to see the loss of weight and compressive strength 

and results ar etabulated. 
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IV. SCOPE FOR FUTURE 

1) Concrete with totally different sizes of NanoSilica 

particles is mixed to review the strength and sturdiness 

characteristics. 

2) Nano Silica with totally different grades of concrete is 

studied. 

3) Gift work is done by mistreatment Mineral admixtures 

hoping the NanoVanadium might influence the 

activation of Mineral admixtures. 

4) NanoSilica with totally different share is mixed with 

cement to review the Compressive strength of Mortar 

5) Micro-biological activity of concrete is studied 

V. CONCLUSION 

Nano silica on durability behavior of high performance 

concrete was experimentally investigated. Moreover water 

absorption test, sorptivity test, alkalinity measurement test. 

The result of this study shows that:  

1) Increase in concrete strength is the most important 

advantage of using Nano particles. When particles are 

uniformly distributed in concrete, Nano particles fill 

cement pores and act as concrete core which sticks 

strongly to hydrated concrete. Due to its intense activity, 

cement hydration is rapid and concrete strength 

increases.  

2) Nano-silica in high performance concrete cause to 

reduce in pores size and the concrete structures will be 

more dense and durable.  

3) The overall conclusion was that nano material behaved 

as a filler to improve concrete microstructure leading to 

a denser morphology.  
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