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Effect of Nano-Silica in Performance of Recycled Aggregate Concrete
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Abstract - The effect of recycled coarse aggregate in nano silica solution on the properties of recycled aggregates
concrete is compared with the direct mixing of NS in concrete. In this study, four series of concrete are considered.
The first and second series are control series containing 100% natural coarse aggregate (NCA) and 100% RCA,
respectively. The third and fourth series are similar to the second series in every aspect except that 2 wt% NS is
added through direct mixing in concrete and presoaking of RCA in 2 wt% NS solution of 24 hr, respectively.
Results show that the measured 7-day compressive strength of recycled aggregate concrete containing presoaked
RCA is higher than that containing direct mixing of NS in concrete. The total porosity of mortar adjacent to RCA
is also found to be significantly lower than the same, where NS is mixed directly. The concentration of pores in the
matrix adjacent to RCA is also shifted to medium capillary pores from the large capillary pores of matrix adjacent
to RCA containing no NS. The volume of medium capillary pores reduced significantly in the matrix adjacent to
presoaked RCA compared to the same, where NS is mixed directly.

1. INTRODUCTION

* Reprocessing into coarse aggregates of concrete is a sustainable solution for the disposal of construction
and demolition (C&D) waste. The use of recycled coarse aggregates however leads to a degradation in
the resulting concrete, which then limits the use of recycled aggregate concrete (RAC) in structural
elements.

» However, both the compressive strength and elastic modulus of RAC are generally lower than that of
normal natural aggregate concrete.

» Due to this, the use of nano-silicainto recycled aggregate concrete can enhance the performance
of concrete.

2. METHODOLOGY

1. Collection of materials

2. Determining the properties of materials like cement and aggregate.

3. Preparation of mix at different proportion by replacing the cement with nano silica with 0%, 2%, 4%, 6% and
8%.

4. Testing for determining the performance of block.
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3. OBJECTIVES
e To study the characteristic of nano-silica used in concrete.
e To determine the properties of Recycled aggregate.
e To determine the performance of recycled aggregate concrete with nano-silica.

e To study the strength of concrete

4, Result and discussion

Table 1: Compressive test of Concrete cube

© 2024, [JSREM

Samople Date of (anqu) :\_/Ioa;; Strength Avg
test (KN) (N/mm?2)
1 21/08/24 22500 220 9.78
2 21/08/24 22500 348 15.4 13.93
3 21/08/24 22500 375 16.6

Table 2: Compressive test of Concrete cube with Recycled
Aggregate
Sample Area Max. Strength
No DiléztOf (mm?2) Load (N/mm Avg
(KN) ?)
1 21/08/24 22500 186 8.26
2 21/08/24 22500 210 9.33 9.28
3 21/08/24 22500 240 10.26
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Table 3: Compressive test of Concrete cube with 2% Nano

Silica
Sample Date of Area Max. Strength
No test (mm2) Load (N/mm Avg
(KN) ?)
1 21/08/24 22500 369 16.4
2 21/08/24 22500 376 16.71 16.75
3 21/08/24 22500 386 17.15

Table 4 : Compressive test of Concrete cube with 4% Nano

Silica
Sample Area Max. Strengt
No Date of (mm?2) Load L Av
test (N/mm g
(KN) 2
)

1 21/08/24 22500 357 15.86
2 21/08/24 22500 342 15.2 15.55
3 21/08/24 22500 351 15.6
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Table 5 : Compressive test of Concrete cube with 6% Nano

Silica
Sample Date of Area Max. Strength
No p (mm2) Load (N/mm?) Avg
(KN)
1 21/09/24 22500 321 14.26
2 21/09/24 22500 336 14.93 15
3 21/09/24 22500 356 15.82
Comparison of material
18 16.75
% 15.55 15
14
12
£ 10 9.28
=z
E 8
6
4
2
0
Waste Aggregate 2% Nano Silica 4% Nano Silica 6%Nano Silica
MATERIAL USED
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PHOTOS

1.Collection of material
We collected the material like cement (PPC),Fine aggregate , coarse aggregate.
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4. CONCLUSIONS

It is concluded that the waste aggregate is not as strong as different percentages of nano silica. The 2% nano
silica cube exhibits a superior strength compared to the 4%, and 6% nano silica, while the 2% and 4% nano silica
are comparable in strength.

© 2024, IJSREM | www.ijsrem.com

DOI: 10.55041/IJ]SREM38986 | Page 6


http://www.ijsrem.com/

_gl \3_:
%ﬁ@lntemational Journal of Scientific Research in Engineering and Management (IJSREM)
RIS Volume: 08 Issue: 11 | Nov - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

5. ACKNOWLEDGEMENT

We would like to express our gratefulness and sincere gratitude to my guide Mr. Y. U. Kulkarni, for guiding us to
accomplish this project work. It was our privilege and pleasure to work under his able guidance, we are indeed
grateful to him for providing helpful suggestion, from time to time. Due to his constant encouragement and
inspiration we are able to present this project. We are thankful to our parents for their moral as well as financial
support.

6. REFERENCES

1.EnvironmentU.,ScrivenerK.L.,JohnV.M.,GartnerE.M.Eco-Efficientcements:Potentialeconomically viable
solutions for a low-CO2cement-based materials industry. Cem. Concr. Res. 2018;114:2-26.

2. Sanjuan M.A.,AndradeC.,Mora P., ZaragozaA.Carbondioxideuptakebymortarsandconcretesmadewith
portuguese cements. Appl. Sci. 2020;10:646. doi: 10.3390/app10020646.

3. ASTMC125-21a.StandardTerminologyRelatingtoConcrete andConcreteAggregates. ASTM;West
Conshohocken, PA, USA: 2021.

4. AmericanConcretelnstitute. ACICommittee212,AdmixturesforConcrete. AmericanConcretelnstitute;
Farmington Hills, MI, USA: 1981. pp. 24-52.

5. ASTM.C595/C595M-21,StandardSpecificationforBlendedHydraulicCements. ASTM International;West
Conshohocken, PA, USA: 2021.

6. JangS.-Y.,KarthickS., Kwon S.-J.Investigationondurabilityperformanceinearlyagedhigh-Performance
concrete containing GGBFS and FA. Adv. Mater. Sci. Eng. 2017;2017:1-11. doi: 10.1155/2017/3214696.

7. JungS.-H.,Ryu H.-S.,KarthickS.,Kwon S.-J. Timeandcrackeffecton chloridediffusion for concretewith
flyash. Int. J. Concr. Struct. Mater. 2018;12:1-10. doi: 10.1186/s40069-018-0230-2.

8. KathirvelP.,SaraswathyV., KarthikS., SekarA. Strengthanddurabilitypropertiesofquaternarycement concrete
made with fly

9. ash, ricehusk ash and limestone powder. Arab. J. Sci. Eng. 2013;38:589-598.
doi:10.1007/s13369-012-0331-1.

10.Memon A.,RadinS.,ZainM., TrottierJ.-F.Effectsofmineralandchemicaladmixturesonhigh-Strength concrete
in seawater. Cem. Concr. Res. 2002;32:373-377. doi: 10.1016/S0008-8846(01)00687-1.

11. ASTMiInternational.C618-19StandardSpecificationforCoalFlyAsh andRaworCalcinedNatural Pozzolan
for Use in Concrete. ASTM International; West Conshohocken, PA, USA: 2019.

12. Gollakota A.R.,VolliV., ShuC.-M. Progressiveutilisationprospectsofcoal flyash:Areview. Sci.Total.
Environ. 2019;672:951-989. doi: 10.1016/j.scitotenv.2019.03.337.

13. DavisR.E.,Carlson R.W.,KellyJ.W.,DavisH.E. PropertiesofCementsand ConcretescontainingFly Ash. ACI
J. Proc.

© 2024, [JSREM | www.ijsrem.com DOI: 10.55041/IJ]SREM38986 [ Page 7



http://www.ijsrem.com/

