1JSART - Volume 7 Issue 6 — JUNE 2021

ISSN [ONLINE]: 2395-1052

Enhancement of Bricks By Incor poration of
Nanomaterial

A.Niveta', S.Thabudharani 4 V.Viji ®, D.Ramakrishnan®
1234 Dept of Civil Engineering,
1.2.3.4 grj Ramakrishna Engineering College, Tamil Nadu, Coimbatore-22

Abstract- The most of the building material for construction of
houses is the normal brick. The rapid growth in today’s
congtruction industry has obliged the civil engineers in
searching for more efficient and durable alternatives far
beyond the limitations of the conventional brick production.
Although the use of fly ash has many advantages, its low
hydration at early stage causes the strength to be low. In this
study, the experimental investigation was carried out to find
the optimum mix percentage of flyash brick. This paper
presents the experimental investigation of Fly Ash Bricks
using nanoclay as a replacement material. The nanoclay is
used in the bricks with 10% and 20% mixes respectively.
However the brick specimen of size 230mm x 110mm x 90mm
were casted. The specimen was casted and compressive
strength test was carried out. To find the material property,
consistency test, fineness, hardness, soundness, efflorescence,
water absorption tests were conducted.

Keywords- Bricks, Flyash, Nanoclay, Optimum mix percent,
Test.

I.INTRODUCTION

In the present scenario in the
congtruction industry, use of economic and environmental
friendly material is of a great concern. One of the main
ingredients used is cement. It is observed from various studies
that the heat emitted from cement accounts to a greater
percentage in globa warming. Cement industries account to a
greater emission of CO2 and they aso use high levels of
energy resources in the production of cement. In order to
minimize these effects, replacement of cement with some
pozzolanic materials such as fly ash, can have an improving
effect against these harmful factors. This project emphasizes
the effect of nanomaterial on various properties of flyash
brick. This experimentation have been carried out for
evaluating the various properties of flyash brick by the usage
of nanomateria.The results have shown the importance of
nanoclays in compressive strength. The results have shown
good performance of nanomaterial used flyash brick.
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I1.MATERIALSCOLLECTED
1. Cement :

Cement is a binder, a substance used for construction
that sets, hardens, and adheres to other materials to bind them
together. Cement is seldom used on its own, but rather to bind
sand and gravel (aggregate) together. Cement mixed with fine
aggregate produces mortar for masonry, or with sand and
gravel, produces concrete. Cement is the most widely used
material in existence and is only behind water as the planet's
most-consumed resource

2. Flyash :

Fly ash is a fine powder that is a byproduct of
burning pulverized coa in electric generation power plants.
Fly ash is a pozzolan, a substance containing aluminous and
siliceous material that forms cement in the presence of water.
When mixed with lime and water, fly ash forms a compound
similar to Portland cement. This makes fly ash suitable as a
prime materia in blended cement, mosaic tiles, and hollow
blocks, among other building materials. When used in
concrete mixes, fly ash improves the strength and segregation
of the concrete and makes it easier to pump.

3. Nanomaterid :

Nanomaterials are chemical substances or materials
that are manufactured and used a a very small scale.
Nanomaterials are developed to exhibit novel characteristics
compared to the same material without nanoscale features,

such asincreased strength, chemical reactivity or conductivity.

PROCESSING OF NANOCLAY:
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FIG L.3ITE SELECTION

FIG2.CLAY COLLECTIO! FIG J.OVENDRYING

FIG4.GRINDING

FIG 5 SIEVEING

FIG 6 FINALPRODUCT

I11. TEST CONDUCTED

TEST ON FLYASHEBRICKS:
1 Hardness test.
2. Soundness test.

LABORATORY TEST ON MATERIALS:
+ Specific gravity of cement
» Specific gravity of fly ash

* Consistency of cement
+Consistency of fly ash
*Fineness of cement

*Fmeness of fly ash.

3 Efflorscence.
4 Impact test.
3.Water absorption.

6. Compression test.

TABLE 1.SPECIFIC GRAVITY OF CEMENT:

PARTICULARS WEIGHT (Kg)
Weight of the density bottle (w1) 0.024
Weight of the density botfle + sample (W2} 0072
Weight of the density bottle + sample + water (W3) 0.098
Weight of the density botfle + water (W4) 0.003

Specific gravity = W2 - W1/ (W2 - W1) - (W3 - W4) =
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TABLE 5. FINENESS OF CEMENT:

Weight of snmplc taken (W1}

weight of reriduc(W1)

Fincness (34}

100z

g

5%

% of cement retained = W2/W1* 100
Fineness of cement isfound to be 6%

TABLE 6.FINENESS OF FLYASH:

Weight of anmple taken(W1)

weight of residuc(TV2)

Fincncas (%)

100g

28g

18%

% of cement retained = W2/W1* 100
Fineness of cement is found to be 28%

IV.INTERPRETATION OF RESULTS

NORMALFLYASHBRICK:
LSPECIFIC GRAVITY:
Specific pravity of cement = 2.90
Specific pravity of flyash=2.10
2.CONSISTENCY TEST:
Consistency of cement = 31%
Consistency of flyash =356%
3.FINENESS TEST:

Fineness of cement = 6%
Fineness of flyash = 28%
4HARDNESS TEST =Good
5.50UNDNESS TEST =Good

6EFFLORESCENCE TEST =Light
TWATER ABSORPTION TEST=12%
3. COMPRESSIVE STRENGTH=343MPz2

NANOCLAY USED BRICK:
LSPECIFIC GRAVITY :
Specific gravity of cement =2.00
Specific gravity of flyash = 2.10
1.CONSISTENCY TEST:
Conststency of cement =32%
Consistency of flvash = 38%

JFINENESS TEST:
Fineness of cement = 3%

Fmeness of flvash =28%

TABLE 7 .MIX RATIOS:

TREPLACEMENT OF FLYASH AMIXRATIO-1 MIXRATIO-2
2.90 BRICKS:
FLYASH 0% 0%
TABLE 2. SPECIFIC GRAVITY OF FLYASH: CEMENT 0% 30%
PARTICULARS WEIGHI (Kg) NANOCLAY 10% 20%
Weight of the density bottle (wl) 0024 -
Weight of the density bottle + sample (W2) 0.042
Weight of e densiy botle + sample + water (W3) 0072 V. FINAL RESULTS
TWeight of the density bottls + water (W4) 0068
Specific gravity = W2 — W1/ (W2 - W1) — (W3 - W4) = o 1 = e o
2.10 SOUNDNESS Gool Good
EFFLCRESCENCE Ligh: Light
[ WATER ABSOEPTION 579 %
TABLE 3. CONSISTENCY OF CEMENT: CONMFPRESSIVE STRENGTH TI0Pa EREINITY
Weight of coment Waght of watcr Plunger penctiation Consbsteney of coment
takenin} token{b} {mm) (%) by weight b/a 100
i o ! B VI. CONCLUSION

Consistency = b/a*100 = 31%

Consistency of cement isfound to be 31%

TABLE 4. CONSISTENCY OF FLYASH:

Weizht of flvash Weight of water Plunger pznetration Comziztency of
taken(a) taken(b) (mmj} fivashi%) by weight b/a
*100
300gn 163ml 36%

Consistency = b/a* 100 = 56%

Consistency of cement isfound to be 56%
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Based on the experimenta study, following
conclusions can be drawn regarding the strength behavior of
flyash brick. The study was conducted to find the optimum
mix percentage of flyash brick. However the brick specimen
of size 225mm x 100mm x 90mm was cast for different mix
percentage of Flyash. However the specimens have been
tested for two mix proportions. The mechanica properties
such as compressive strength were studied for different mix
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proportions. As a result by comparing the results of normal
flyash brick and nanomaterial used flyash brick, the
compressive strength is achieved more than usual flyash brick
and alternatively other test results have shown the impact of
using nanoclay in the brick. The only drawback is, it weights
more. Flyash does not modify the hydric properties of the
bricks but it does make them lighter.

In fact, al the bricks with fly ash have a lower
density. Flyash bricks show less damage than conventional
bricks when exposed to sdt crystalization cycles.
Thisimprovement is due to the reduction of the surface area of
the bricks. The results have shown the importance of
nanoclays in compressive strength. The results have shown
good performance.
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