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Abstract- Currently India has taken a major initiative on
developing the infrastructure such as express highway, power
project and industrial structure etc., to meet the requirement
of globalization, in the construction of building and other
structure. Concrete is being utilized in every construction
practices. India ranks second in the world with annual egg
production. The egg shall usually which are disposed, is used
as an alternate for the cement since the shell is made up of
calcium. An egg shall are used in different combination to find
the feasibility of using the egg shall as an alternate to cement.
Egg shell powder replaces 0%,10%and 20%weight of cement.
Concrete is cast and compressive test and tensile tests were
carried out to find the best combination which results in
optimum percentage of strength.

Keywords- Egg shell, Compressive Strength, Tensile Strength,
Egg Shell Powder.

I. INTRODUCTION

Concrete is being widely used for the construction of
most of the buildings, bridges and it is also known as
backbone to the infrastructure development of a nation. At
present, for a variety of reasons, the concrete industry is not
sustainable. Firstly, it consumes huge amount of natural
resource due to which no virgin material will be left for future
generation. Secondly, the major component of concrete is
cement. Lot amount of green house gas will be emitted in the
manufacturing processes of cement. Thirdly, concrete
structure suffers from durability problem due to which natural
resources are wasted. Therefore, there is a need to find an
alternative method so that concrete industry becomes
sustainable. The cement produces about 5% of CO2 emissions
of the world. 900kg of CO2 for every 1000kg of cement
produced. Hence, currently, the entire construction industry is
in search of a suitable and effective the waste product that
would considerably minimize the use of cements and
ultimately reduces the construction cost. And also waste by
products from agriculture and industry like fly ash, rice husk
ash, egg shells, copper slag, quarry dusts. The materials are
proportioned by their weights.
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Il. METHODOLOGY
This project follows the steps given below:

* Collection and study the material properties required for
making a concrete.

* Mix proportioning of concrete (M30). Investigation of
strength parameter like Compressive, Tensile, and
Flexural strength of conventional concrete Vs egg shell
powder.

11l. MATERIAL PROPERTIES
A. Cement Tests

Cement is binder, that can sets and hardens
independently and is used to bind some other materials
together. the volcanic ash and crushed pulverized brick
additives are altogether added to burn lime to obtain a
hydraulic binder were later called as, and cement. cement
which is used in construction is characterized as hydraulic.
Cement is obtained by pulversing clinker formed by calcining
raw materials primarily comprising of lime (CaO), silica
(Si02), Alumina (AI203), and ferric Oxide (Fe203) along
with some minor oxides the aggregate together to produce a
continuous compact mass. concrete mass in a given condition
depends on the type, quality, and quantity of cement.

Table 1
S No Description Value
1 Fneneszs of cement 3%
2 Standard consistency 4%
3 Soundness of cement Tmm
4 Initial settng time 27 min
3 Fmnazl settmg tme fhours 20 mn
] Specific gravity 3.14
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B. Fine Aggregate Tests

The fine aggregate confirms to Zone Il and is
designated as fine sand. All tests are carried out as per IS: 383-
2000.

Table 2
S No Mame of the Test Test Value
1 Specific gravity of fine 174
zgpregate -
2 Sieve Analvsis i

C. Coarse Aggregate Tests

Aggregate are obtained by crushing various types of
granites, schist, crystalline and lime stone and good quality
sand stones.

Table 3
5. No Description Walue
1 Crizshing valus 22.63%
2 Flakmess Index 27.533%
3 Elongation Indsx 43 86%
F] Impact valus 24.32%
: Sieve Analysiz of coarse 33
i aggregate ’
D. Fresh Concrete Tests
8. No Title Bezult
1 Shimp cone test 130mm
2 Compaction factor 094
E. Mix Proportions
Table 5
Grade of | Cement aEEIiiizt o EEC;;:S;.: ‘-‘f_at&r
Concrste | (Kgm®) Keym?) Rerd) (lit=r)
4518 4479 28722 0435
Mo
1 091 1.8 183

IV. EXPERIMENTAL INVESTIGATIONS
A. Compressive strength

The compressive strength of concrete is one of the
most important properties of concrete. Comparative strength if
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M30 grade of concrete for the fully replacement of sand by
crushed was found. In this test 150x150x150mm concrete
cubes were cast, by using 30 Mpa concrete. The mixing was
done by cubes were remolded and placed under water and
cured for 28 days. Then the cubes were tested for their
crushing strength at 7, 14 and 28 days.

Compreazive stength (MpaF

B. Split tensile strength

The test is carried out in a cylindrical specimen of
150mm diameter and 300mm height. The cylindrical specimen
is placed horizontally between the loading surface of a
compression testing machine and the load is applied until
failure of cylinder, along the vertical diameter. The split
tensile strength is given by the formula,

Where,
D= diameter of the cylinder = 130mm
L=length of the cylmder = 30(mm
P = Compressive load on cylmder

C. Flexural Strength

To determine the flexural strength of concrete of
beam of size 500 x 100 x 100mm were cast with steel
reinforcement concrete. After 24hours the specimen were
remoulded and subjected to water curing. After 7, 14 and
28days of curing, the curing three beams were taken and
allowed to dry and tested in UTM.

Flexural strengthFeti= === 9 (N/mm?)

Where,

P — Ultimate load (N)

| - Length of specimen (mm) b — Width of specimen (mm) d —
Depth of specimen (mm)

V. RESULTS AND DISCUSSIONS

A. Compressive strength
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Table 6
5 M (%) Average Compressive strength
no (N/mm-)
Tdays 14days 28days
1 Conventional 24 il6 363
1 EggShell m 10%: | 223 318 372
3 EpgShell m 20%: | 213 302 324
Compressive strength TestResult
40
‘ Conventional Egeshellin 10 % Eggshellin 2{%
WDAYS m4DAYS mSDAYS
B. Split tensile strength
Table 7
5 i (%a) Averape Tenzile strength (N/mm®)
no Tdays 14days 28days
1 Conventionzl 2840 3.06 ER V]
2 Egg Shell in 10%: | 2.83 329 3.58
3 Egg Shell m 20%: | 2.87 298 309

Split Tensile Strength test result

Eggshallin 10 % Egg shellin 20%

wDAYS m4DaYs m2BDAYS
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V.CONCLUSION

Compressive strength was higher than conventional
concrete for 10% ESP replacement at 7, 14 and 28 days of
curing ages. ESP replacements greater than 20 %had
lower strength than conventional concrete.

The strength results are compared at an age of 7, 14 and
28 days.

Split tensile strengths of ESP concretes were comparable
with conventional concrete up to 10 % ESP replacement.
However, concrete with 20% ESP had lower split tensile
strength than conventional concrete.

The results demonstrated that, irrespective of ESP
percentage replacement there was good relationship
between compressive strength and split tensile strength.
Hence, the Overall Strength Results of Egg Shell powder
Concrete is more than the Concrete.

On the Side of Cost; the egg shell powder is waste
material.So, less than the cement.
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