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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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. 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.

Il. 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%.

I1l. 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 | 97Ib/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.

SN Properties Result
1 Specific gravity 2.06
2 Bulk density 71.421b/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 MO 0%
2 M1 10%
3 M2 20%
4 M3 30%
5 M4 40%
F. TEST SPECIMEN-
To conduct experimental investigation a cube of

15cmx15cmx15cm 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)

7 14

0% CA0 14 18
28 22

7 13
10% CA10 14 17

28 20.1
7 12

20% CA20 14 15.3
28 18

7 11.2

30% CA30 14 13
28 17

7 9.5

40% CA40 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.
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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.

7 day 14 day 28 day

Days

5 S.N | Replacement in % | Test result after 28days (Mpa)
o 1 0% 4.06
T day 14 day 28 day 2 10% 4.50
Diays 3 20% 4.75
4 30% 3.90
5 40% 3.72
20% Replacement
5z, 28 DAYS STRENGTH
? . / °
g Z 3
Iy 14 day ROl ; ‘
Days =
1
30% Replacement 0
25 0% 10% 20% 30 40%
_ 20 % OF C_A REPLACEMENT
=)
§ 15 /
f 10 VII. SPLIT TENSILE STRENGTH
g The tensile strength of concrete is one of the basic important
s properties which greatly affect the extant and size of
0 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.
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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
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VIIl. 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.
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