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Abstract— The study involves the utilization of eggshell 

powder (ESP) as an auxiliary addendum to lime in 

stabilization of an expensive soil with the objective of 

evaluating its potential in augmenting the performance of 

lime. Locally available soil was excavated and transported to 

the lab where it was characterized. The main composition of 

eggshell is calcium carbonate (CaCO2) while the main 

composition of earthenware aluminosilicate 

(Al2O2.2SiO2.2H2O ) and other oxide compounds calcium 

carbonate in eggshell can react to chemical substance in 

earthenware clay compound to form calcium aluminosilicate 

or anorthite and wollastonite or calcium silicate phase 

formation of the fired clay bricks .Adding 10% 14% and 20% 

weight eggshell powder into clay bricks and fired at 1000°C 

for 5 hours ,affects to the physical -mechanical thermal 

properties, i.e. high compressive strength and hardness ,good 

thermal expansion coefficient, good true density and low 

water absorption .In general, the theoretical compressive 

strength, hardness and water absorption of desired refractory 

are more than 7.0 MPA ,6.0HV ,and less than 25% weight 

respectively. Therefore, the obtained fired clay bricks added 

eggshell powder and fired at 1000°C for 5 hrs, are potential 

for use as bricks for construction and thermal insulation.  

Brick is one of the most common masonry units as a building 

material due to its properties. 
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I. INTRODUCTION 

Brick is one of the oldest manufactured building   materials   

in the world. As early as 14000 BC, hand – moulded and sun 

– dried clay bricks were found in the lower layers of Nile 

deposits in the Egypt. Clay was also ancient Mesopotamia’s   

most   important raw material and most buildings during that 

time were made of   clay bricks. The  earliest  use  of  bricks  

recorded  was the  ancient city of  Ur  (Modern Iraq ) that was 

built with mud bricks  around 4000 BC and the early walls of  

Jericho around 8000 BC . Starting from 5000 BC, the 

knowledge of preserving clay bricks by firing has been 

documented. The fired bricks were further developed as 

archaeological traces discovered in early civilizations, such 

as the Euphrates, the Tigris and the Indus that used both fired 

and unfired bricks. 

II. OBJECTIVES 

The objectives of the current study are 

1) To determine the optimum percentage replacement of 

eggshell powder in clay brick. 

2) To investigate the effect of eggshell powder on strength 

Properties of clay brick.  

III. MATERIALS USED 

 Red Soil 

Red soil is a type of soil that develops in a warm, temperate, 

moist climate under deciduous or mixed forests and that have 

thin organic and organic-mineral layers overlying a 

yellowish-brown leached layer resting on an alluvial (see 

illuviation) red layer. Red soils generally derived from 

crystalline rock. 

 Fly Ash 

Fly ash refers to the ash produced during combustion of coal 

in thermal power plant. 

Fly ash, an industrial by product from Thermal 

power plant is proven suitable for variety of applications as 

admixture in brick. 

Fly ash as a building material has many advantages, 

like cost effectiveness, environmental friendly, increases in 

strength and conservation of other natural resources and 

materials. 

IV. EGGSHELL POWDER 

 Good qualities of eggshell contain approximately 2.2 g 

of calcium in the form of calcium carbonate from 

commercial layers. 

 It proved that the eggshell is suitable to use as the 

stabilizing materials and it also can improve the strength 

of the soil. 

 Research show that eggshell has a cellulosic structure 

and contain amino acids, thus is expected to be a good 

bio-sorbent or in other word bio sorption. It is a 

metabolically passive process which it does not require 

energy that bind contaminants onto its cellular structure 

and concentrate adsorbents from aqueous solutions 

resulting in a reduction of sorbet concentration in the 

solution. So its have excellent durability as well as save 

money as less material required. 

V. METHODOLOGY 

There are four different operations are involved in the process 

of manufacturing of bricks: 

1) Preparation of clay 

2) Molding 

3) Drying 

4) Burning 

VI. CRUSHING STRENGTH OR COMPRESSIVE STRENGTH TEST 

ON BRICKS    

Crushing strength of bricks is determined by placing brick in 

compression testing machine. After placing the brick in 

compression testing machine, apply load on it until brick 
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breaks. Note down the value of failure load and find out the 

crushing strength value of brick. Minimum crushing strength 

of brick is 3.50N/mm2.if it is less than 3.50 N/mm2, then it is 

not useful for construction purpose. 

 

VII. RESULTS &DISCUSSION 

3 Sl. no Brick size (mm ) Load  in (KN) 

Compressive strength 

=Load   in (N/mm^2) 

Area 

AVG Compressive strength (N/mm²) 

 

M1 

S1 225mmx105mmx75mm 350 14.38 

12.97 S2 225mmx105mmx75mm 300 12.69 

S3 225mmx105mmx75mm 280 11.85 

 

M2 

S1 225mmx105mmx75mm 250 10.58 
 

9.45 
S2 225mmx105mmx75mm 220 9.31 

S3 225mmx105mmx75mm 200 8.46 

 

M3 

S1 225mmx105mmx75mm 190 8.04 
 

7.68 
S2 225mmx105mmx75mm 185 7.83 

S3 225mmx105mmx75mm 170 7.19 

Table 1: Compressive Strength for various mix proportions 

 
Graph 1: Compressive Strength for various mix proportions

VIII. CONCLUSION 

The characteristic study of brick manufactured by earth (clay) 

material with fly ash, and eggshell powder shows the 

following results. 

 The possibility to use the fly ash and eggshell as an 

alternative raw material in the production of clay –based 

products leads to relief on waste disposal concerns. 

 The bricks are sufficiently hard in 10, 14% and 20% 

replacement of eggshell powder waste and the 

percentage of eggshell powder waste increases with 

increase in the hardness of the brick. 

 Minimizes waste disposal problems. 

 From the above test it may be concluded that, as the 

eggshell content increases the compressive strength of 

the brick decreases. 

 From the above test it may be concluded that as the 

eggshell content increases the water absorption of the 

brick decreases. 

 The concept of utilizing eggshells to improve 

compressed clay bricks tends not only to improve the 

engineering properties of the bricks but also reduce 

wastes and associated costs. 
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