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Abstract- Now day’s building construction is going rapidly with the rate of 6.6% from 2005 as projected
increase in building area in India. So scarcities of constructional materials are going to increases and
demand of building construction, road construction also increases. On the other hand in this paper we
focused to find out the physical properties of waste brick kiln dust (B.K.D.) as a constructional material in
civil engineering as partial replacement of OPC cement through various lab testing’s like sieve analysis,
specific gravity, optimum moisture content (OMC) and shear testing.
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1. INTRODUCTION
In India there are more than 10000 brick kiln
operating and it’s consuming about 35 million
tonnes (MT) of coal in a year for baking the soil
brick. The brick production industry a largely
resource and energy consecutive as well as
polluting
industry which is mostly due to
obsolete traditional production technologies
employed in India has been recognized by The
Central Pollution Control Board, Delhi (CPCB) .
While the cluster of brick kilns are mainly
source of air pollution which affect local
population agriculture and vegetation. At global
level they also contribute to climate change.
Indian brick industries have been divided into
three regional differences
India is divided into 3 broad regions –
northern mountainous region, Gangetic plain
and peninsula (triangular plateau region) as
shown in figure 1.
(i). Northern Mountainous Region: The brick
production in the northern mountainous region
is very low and is limited to valleys e.g. Srinagar,
Jammu and Dehradun.
(ii) Gangetic Plains: The Gangetic plains of
north India account for about 65% of total brick
production. Haryana, Punjab, Bihar, Uttar
Pradesh, and West Bengal are the mainly brick
producing states in this region as shown in table
1 below. Brick kilns, generally of medium size

and large sizes production capacities (2–10
million bricks per year), are located in clusters
around major towns and cities.
(iii). Peninsular Region: Peninsular and coastal
India account for the remaining 35% of brick
production. In this region, bricks are produced
in numerous small units (production capacities
generally range from 0.1 to 3 million bricks per
year). Gujarat, Orissa, Madhya Pradesh,
Maharashtra, Karnataka and Tamil Nadu are
important brick producing states in the
peninsular plateau
and
coastal India.

Figure 1: Different Regions of India
Source: mapindia.com
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Table 1: Estimated numbers of kilns in major
brick producing states in the Gangetic plains
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in Central Pollution Board Delhi and enhance
building constructional materials.
2. Testing’s of Physical properties of B.K.D.
Brick kiln dust (B.K.D.) locally called “Rubbish”
was taken from brick production place near
Motiram, Gorakhpur as shown in figure 2 was
used for civil engineering construction works.

1. Scope and Aim of the Research
The aim of study is to find out the utilization of
B.K.D. as a construction material in civil
engineering works as a partial replacement of
cement. The physical and mechanical properties
of B.K.D. have to be known before its use in
concrete. Main focus of this research is on
properties of B.K.D. first and after that as a
construction material. Scope of this study is also
can be used in Government running projects like
development of rural roads, National Rural
Employment Programme, Rural Landless
Employment Guarantee Programme, and
Jawahar Rozgar Yojana etc. It also can help to
overcome the problem of environment pollution
through Brick factories as per more concerning

3.1 Sieve Analysis of B.K.D.
To decide the percentage of retained sample in
each sieve and sieve size taken as per IS 4601962.Sieve size was in between 4.75 mm to 75
microns. Fig. of B.K.D. is shown in figure 2 and
its observation of sieve analysis is shown in
table 2.

Figure 2: B.K.D.

Table 2: Observations of Sieve Analysis of B.K.

Fineness modulus =

𝑡𝑜𝑡𝑎𝑙 𝑜𝑓%𝑎𝑔𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔

=

100
367.64
100
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= 3.67
The grading curve is shown in figure 3 as below

Figure 3: Grading Curve of B.K.D.
2.1.
Specific Gravity of Brick Kiln Dust
Specific gravity of brick kiln dust passing
through 4.75 mm IS sieve is done by density
bottle and its observation is shown in table 3.

Specific gravity of B.K.D. =

(𝑊2 −𝑊1 )
(𝑊4 −𝑊1 )−(𝑊3 −𝑊2 )

=
(𝑊2 −𝑊1 )
(𝑊2 −𝑊1 )−(𝑊3 −𝑊4 )

=

Table 3: Observations of Specific Gravity of
B.K.D.

990−590
(990−590)−(1622−1466)

=

2.35
2.2.
OMC Test of Brick kiln dust
In this experiment 3 kg sample of B.K.D. taken
and dry it in oven at temperature 105℃ for 24
hours. After that started experiment with adding
6% of water by weight of B.K.D. then adding 3%
water to determine its OMC.
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Table 4: Observations of OMC of B.K.D

Table 5: Calculation Table of OMC of B.K.D

Figure 4: Graph between Dry Density and Moisture Content
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Maximum dry density of BKD = 1.444
Optimum moisture content = 17
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Table 6: Observations of Shear test of B.K.D

2.3. Shear Test of Brick kiln dust
As shear test is done to know the problem of
civil engineering like slab bridges, angle of
fraction, design of retaining walls, pipes and
design of foundation. This test gives us value to
predict parameters as above. So the lab testing
of B.K.D. gives value for above parameters.

Figure 5: Graph between Normal Load and Shear Force
Shear Angle (∅) = 19.19°

2.4.
Liquid limit and Plastic Limit test of
Brick kiln dust
Taking 200 gram of sample passing through 40
ASTM sieve as per IS 2720. Mixing water in the
sample and following the procedure of liquid
limit and plastic limit but sample of B.K.D. has no
liquid limit and plastic limit that’s mean B.K.D.
has no Plastic Index.
3. Result and Discussions
From the above experimental study on B.K.D It
has been concluded that waste brick kiln dust
has meaning full properties which can be
utilized in civil engineering works like building
construction, road constructions and other
many works. In the final term it has following
physical properties as shown in table below

Table B.3.1: Physical Properties of B.K.D

4. Conclusions
From this experimental study we can conclude
that waste brick kiln dust is useful as partial
replacement of cement after crushing, partial
replacement of fine aggregate size taken
between 75 micron to 4.75 mm sieve as per IS
code, partial replacement of coarse aggregate
size more than 4.75 mm and also can be used as
soil stabilization in construction of bricks of clay
with cement stabilizations.
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