
IJSRD - International Journal for Scientific Research & Development| Vol. 8, Issue 4, 2020 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 658 

Partial Replacement of Coarse Aggregate by Jhama Class Brick 

Sonu Kumar Gupta1 Anil Pratap Singh2 Firoj Khan3 Saddam Husain4 Ansari Ramsumer5 

1,3,4,5UG Scholar 2Assistant Professor 
1,2,3,4,5Buddha Institute of Technology, Gida, Gorakhpur, India

Abstract— Concrete is considered the world most used 

construction material. Typical concrete mixture are 

comprised of water, cement, sand, and an aggregate of 

rocks. This project focuses on the coarse aggregate in 

concrete. The other material will be used to replace the 

coarse aggregate of rock in typical concrete. This will 

include burn brick or jhama brick. This material was chosen 

because of their availability. The burn brick is available 

from brick manufacturing area. In brick making a large 

number of bricks rejected due to nonconformity is the 

distorted form of brick produced due to the uneven 

temperature control in kiln. These rejected brick can also be 

a potential source of coarse aggregate. In this project we 

replace the coarse aggregate by jhama class bricks bats up to 

20% and 40% for M20 grade concrete. It is observed that 

workability decreased with replacement of coarse aggregate. 

One main things is that weight of concrete is decrease by 

use of jhama brick and cost of concrete is also decrease due 

to use of jhama brick. And in result see that there is no 

deference founded in strength of concrete due to use of 

jhama class brick. This material is chosen of their 

availability because a large number of bricks are rejected 

during the burning of brick due to unevenness of 

temperature. These rejected bricks can not be use in 

masonry work because their shape and size got change due 

to nonconformity. 
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I. INTRODUCTION 

Concrete is considered the world’s most used construction 

material. Typically concrete mixer are comprised of water 

sand cement and an aggregate of rocks. This project focus 

on coarse aggregate in concrete. The other material will be 

used to replace the coarse aggregate of rocks in typical 

concrete. This will include burn brick or jhama brick. This 

material was chosen because of their availability. The born 

brick is available from brick manufacturing area. Also in 

brick making, a large number of bricks are rejected due to 

nonconformity with the required specification. One such 

major nonconformity is the distorted form of brick produced 

due to the uneven temperature control in the kiln. These 

rejected bricks can also be potential source of coarse 

aggregate. This would not only make good use of the 

otherwise waste material but would also help alleviate 

disposal problems. This project present the effects of jhama 

class brick inclusion on the mechanical properties of 

concrete matrix in wet and hardened state properties. For 

checking mechanical properties of jhama class brick to 

coarse aggregate ratio 20% and 40% in m20grade of 

concrete. It is observe that workability decrease with 

replacement of coarse aggregate. The compaction factor 

observed as 0.92, 0.899, 0.87 with varying percentage 

replacement of coarse aggregate by jhama class brick bat as 

20% and 40% respectively. In result we see that there no 

deference founded in strength of concrete due to use of 

jhama class brick And this material is easy to found and one 

more important things is this technique solve the disposal.   

Construction industry is going rapidly with the passage of 

time as we seen in the last decade. With this rapid growth of 

construction a concern of its waste management is also 

increasing with same rate. Various are used in construction 

one of them is brick. As we know that brick is regular used 

material in construction of building, however overburnt 

brick which are the waste produce in the manufacturing of 

brick due to uneven temperature in the kiln and these types 

of bricks are not use directly in construction because of their 

irregular shape and dark color. In a survey we found that 

approximate.  

II. RESEARCH PROJECT 

The main objective of this project is to study the effect of 

salient parameter that effect the jhama class brick based 

concrete and also study the potential of using crushed 

overburnt brick as a coarse aggregate replacement. Slump 

test and compressive strength test were conducted on fresh 

and hardened concrete respectively. In this project we 

replace the coarse aggregate in four ratio which are 10%, 

20%, 30%and 40%. 

III. MATERIAL USED 

A. CEMENT-     

Cement is a fine grey powder. It is mixed with water and 

material such as sand gravel and crushed stone to make 

concrete. The cement and water form a paste that bind the 

other material together and make concrete hardens. In this 

project we used ordinary Portland cement. Which 

specifications are as follow. 

S.N Properties Result 

1 Fineness 95% passing 

2 Normal consistency 33 

3 Initial setting time 48min 

4 Final setting time 240min 

5 Specific gravity 3.09 

B. FINE AGGREGATE-  

Sand is normally compromised of well divided rock and 

mineral materials. In concrete, sand is normally work as fine 

aggregate. The sand is first sieved with 4.75mm sieve to 

remove the any particles greater than 4.75mm and then 

washed to remove the dust.  

S.N Properties Result 

1 Specific gravity 2.68 

2 Water absorption 12% 

3 Natural moisture content 3.5% 

4 Fineness modulus 2.44 
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C. COARSE AGGREGATE 

The broken stone is normally used as a coarse aggregate in 

concrete. The nature of work                                                                                     

Decides the maximum size of aggregate being 

used. Natural coarse aggregate used in this work was locally 

procured, with maximum size of 20mm. The aggregate was 

washed to remove the dust and dirt and then dry it before 

use. 

S.N Properties Result 

1 Specific gravity 2.83 

2 Bulk density 97lb/ft3 

3 Water absorption 1.05% 

4 Moister content 0% 

D. OVER BURNT BRICK COARSE AGGREGATE 

Over burnt brick used in this research were obtained from 

local manufacturing kiln located in Gida (Gorakhpur). First 

we crushed the brick in small form in average size. After 

crushing over burnt brick the resulting material was sieved 

through a set of sieves. Particles which size was less than 

4.75mm were used as coarse aggregate replacement. These 

over burnt brick are also known as jham brick because size 

and shape of this brick are also different from standee 

bricks. The bricks are burnt up to temperature of 800-900C 

in the brick kiln. If the temperature in the brick kiln is 

uncontrolled then the bricks are burnt excessively up to the 

temperature 1100-1200C. Due to this the bricks are sold at 

cheaper rate as they become out of shape. Therefore this 

type of brick is known as over burnt brick. These bricks are 

also known as Jhama bricks. 

 

 
S.N Properties Result 

1 Specific gravity 2.06 

2 Bulk density 71.42lb/ft3 

3 Water absorption 7.80% 

4 Natural moisture content 0% 

E.  PROPORTIONING RATIO- 

For 0% replacement mixture proportion of 1:1.5:3 weight 

with w/c ratio of concrete is 0.57 was used. For coarse 

aggregate replacement with over brnt bricks aggregate, 

water cement ratio 0.57 was found insufficient for mixing 

and required workability. Thus for coarse aggregate 

replacement mix design was prepared according to the 

recommendation for the target strength. 

S.N Mix grade(M) Percentage of replacement 

1 M0 0% 

2 M1 10% 

3 M2 20% 

4 M3 30% 

5 M4 40% 

F. TEST SPECIMEN-   

To conduct experimental investigation a cube of 

15cm×15cm×15cm of standard dimension were prepared. 

These specimens were tested for compressive strength at 3, 

7 and 28 days. 

G. MIXING, CASTING, AND SPECIMENS CURING-  

Mixing process was carried out in an electrically driven 

rotary mixer. The batching of ingredients was carried by 

weight to high precision. The sand dried before use. The 

mixer drum was damped on inner side with water before 

pouring of concrete ingredient into the mixer. The dried 

aggregates of each batch were mixed initially in mixing 

machine until a homogeneous mix were achieved. After 

drying mixing, cement was poured into the mixer and water 

was introduced slowly into the mixer as per water cement 

ratio. After all the ingredients were in the mixing drum, the 

mixing drum was carried out for at least 3minutes. 

IV. WORKABILITY TEST   

Fresh concrete workability was measured by standard slump 

cone. The test was carried out in accordance with standard 

way. The test was performed immediately after mixing. 

Table show the slump value of concrete mix at defined 

replacements. Graphical representation of the slump test 

values show in below fig. 

V. COMPRESSIVE STRENGTH TEST 

As discussed in foregoing section, we find that when 

percentage of jhama brick bats are increased then for a fix 

limit strength of concrete is same but when after this 

maximum limit if we increased the these bats then we find 

that a large deformation can be seen. Following table and 

graph show the strength variation- 

Replacement % Designation Days Strength(Mpa) 

0% CA0 

7 14 

14 18 

28 22 

10% CA10 

7 13 

14 17 

28 20.1 

20% CA20 

7 12 

14 15.3 

28 18 

30% CA30 

7 11.2 

14 13 

28 17 

40% CA40 

7 9.5 

14 11 

28 15 
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With reference to 7 days strength for 0% 

replacement, the increase in compressive strength is 28.57% 

and 57.14% at the age of 7 and 28 days respectively. For 

10% replacement the percentage increase in compressive 

strength is 30.76% and 54.61% and same as for 20% percent 

replacement increase in compressive strength is 27.5% and 

50% , For 30% replacement increase in strength is 16.07% 

and 51.78% respectively and at last for 40% replacement in 

strength is 15.78% and 57.89% respectively.  

 

 

 

 

 
By replacing natural coarse aggregate with crushed over 

burnt brick aggregate the strength decreases. The percentage 

loss in strength is different for each replacement. The loss is 

greater for 40% replacement as compared to other three 

replacement. 20% gives better result than 10% and 30% 

percent. 

VI. FLEXURAL STRENGTH 

Flexural strength strength is also depend upon the 

replacement of coarse aggregate because this strength is also 

going decrease according to increase in the value jhama 

brick bats at the place of coarse aggregate. Following table 

and graph are show the variation in strength according to 

replacement of coarse aggregate by jhama class brick bats. 

In this result we can easily see that 20% replacement has a 

workable strength in this all replacement. 

S.N Replacement in % Test result after 28days (Mpa) 

1 0% 4.06 

2 10% 4.50 

3 20% 4.75 

4 30% 3.90 

5 40% 3.72 

 

VII. SPLIT TENSILE STRENGTH 

The tensile strength of concrete is one of the basic important 

properties which greatly affect the extant and size of 

cracking in structures. Concrete is very weak in tension due 

to its brittle nature. Hence it is not expected to resist the 

direct tension.so, concrete develop cracks when tensile force 

exceed its tensile strength. Following table and graph shows 

the strength variation according to percentage of 

replacement. 



Partial Replacement of Coarse Aggregate by Jhama Class Brick 

 (IJSRD/Vol. 8/Issue 4/2020/145) 

  

 All rights reserved by www.ijsrd.com 661 

S.N Replacement in% Test result after 28days(mpa) 

1 0% 3.8 

2 10% 4 

3 20% 4.1 

4 30% 4.5 

5 40% 3.6 

 

VIII. CONCLUSION 

Investigation have been made to study the behavior of 

concrete which include the compressive strength of 

hardened concrete and slump value of fresh concrete. On the 

basis of the result obtained during the experimental 

investigation, following conclusions were drawn, 

1) The compaction factor decreased as the percentage of         

Jhama class brick increases and increased in 

comparison with the conventional concrete. 

2) The unit weight also decreased as the percentage of 

Jhama class brick and decreased in comparison with the 

conventional concrete. 

3) Concrete made by using jhama class brick as a coarse 

aggregate, initially it gives the higher compressive 

strength for the replacement 20% and 40% after that it 

was to decrease for 60% and 80%. 

4) The compressive strength was found 6.08%, 10.02% 

higher than that of conventional concrete when the 

coarse aggregate is replaced by 20% and 40% by Jhama 

class brick aggregate respectively for the age of 

concrete 3 days. 

REFERENCE 

[1] Ahmad S.I., Roy s., (2012), ―Creep behavior and its 

prediction for normal strength concrete made from 

crushed clay brick ascoarse aggregate. Journal of 

Material in Civil Engineering, Vol.-24, pp.308-314. 

[2] Apebo N.S., Agunwamba. J. C.(2014), ― The 

suitability of crushed over burnt brick as coarse 

aggregate.‖, International Journal of Engineering 

Science And Innovative Technology, Vol.3,Issue-1 

[3] Bazaz J.B., Khayati M., (2012) ―Properties and 

Performance of concrete made with recycled low 

quality crushed brick‖, Journal of Material in Civil 

Engineering. Vol.-24., pp.330-338. 

[4] Chi-Sun Poon, Dixon Chan.,(2005), ―Effects Of 

Contaminants On The Properties of Concrete Paving 

Blocks Prepared with recycled concrete aggregate.‖, 

Construction And Building Materials., pp.164 175. 

[5] Troxel, G.E, davies, H.E and Kelly, J.W (1968). 

Composition and properties of concrete, 2edition. 

Mcgraw Hill books company, New York. 

[6] Patil GC Autade PB (2015) Effect of parial replacement 

of coarse aggregate by jhama class brick aggregate in 

concrete. Int Eng Res Gen Sci 3:226-233. 

[7] Ali, tariq et al. “evaluation of flexural strength 

behaviour of over burnt brick ballast aggregate 

concrete.”(2014). 

[8] Kulkami S, Momin PAA (2015) experimental study on 

strength of concrete using brick aggregate. Int J Avd 

Eng Res Dev 2:129-139. 

[9] Ashfaq Hasan the art and science of brick making, 

1987:p.107. 

[10] William P. Spence and Eva Kolterman, construction 

materials, method, and techniques. 3rd edition.p 113. 

[11] ASTM C 127 (2007) Standard test method for relative 

density (specific gravity) and absorption of coarse 

aggregate. Annual book of ASTM Standard, West 

Conshohoken 

[12] ASTM C 128 (2001) standard test method for relative 

density (specific gravity) and absorption of fine 

aggregate. Annual book of ASTM standard West 

conshphoken   

[13] ASTM C 29 (2003) standard test method for bulk 

density (unit weight) and voids in aggregate. Annual 

book of ASTM Standard , West conshohoken 

[14] ASTM C 136 (2006) standard test method for sieve 

analysis of fine and coarse aggregate. Annual book of 

ASTM Standard, West conshohoken 

[15] ASTM C 191 (2004) standard test method for time of 

setting of hydraulic cement by Vicat needle. Annual 

book of ASTM Standard, West conshohoken 

[16] ASTM C 143 (2003) standard test method for slump of 

hydraulic cement concrete. Annual book of ASTM 

Standard, West conshohoken 

[17] ASTM C 192 (2002) standard practice for making and 

curing concrete test specimen in the laboratory. Annual 

book of ASTM Standard, West conshohoken 

[18] ASTM C 139 (20014) Standard test method for 

compressive strength of cylindrical concrete specimens. 

Annual book of ASTM Standard, West conshohoken 


