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Abstract— Nowadays fly ash is widely used as building
material because of its versatility, it is a by-product of
thermal power plants and generated in very large measures.
Generally fly ash is waste material and utilization of fly ash
in construction or building material is very common, one of
fly ash building material is fly ash lime bricks, these bricks
is accepted all over all the world in construction industries.
In this research article properties of fly ash lime bricks are
evaluated when soil is added to its composition in varying
percentage along with glass powder. Properties evaluated
are water absorption and compressive strength.
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I. INTRODUCTION

Fly ash mixed with local soil can be used to manufacture
burnt clay bricks. The manufacturing operation is similar to
conventional clay brick making operation. The compatible
physic chemical and mineralogical properties with soil,
capacity to modify the drying behavior of sensitive plastic
and saving in fuel requirement make fly ash conductive to
use in burnt clay bricks. Its use also serves to conserve soil
the natural resource. In the clay, ash brick making, soil is
laid first and then required quantity of fly ash/ Pond ash is
placed over the soil. These two materials are first manually
mixed thoroughly in dry form. Then required water is added
and again merged to make it homogeneous mix. This is kept
for some fourth dimension to get to it tolerated. The
composite mass, thus prepared is used to make brick using
wooden molds. Molded bricks are air dried for
approximately 4-6 days in the open / drop. The dried bricks
are fired in commercial bull’s trench kiln. In burnt clay fly
ash bricks making any character of ash i.e. Fly ash, bottom
ash, pond ash mound ash can be utilized, however, pond
ash, bottom ash mound ash is more desirable as it contains
higher un-burnt carbon which helps in reducing fuel demand
during the firing of bricks. In this project soil and Glass
Powder is added to the fly ash-lime bricks in various
proportions.

Il. METHODOLOGY

The modular brick samples of size 19 cm x 9 cm x 9 cm (IS:
12894-2002) were cast in the laboratory with 60, 70 and
80% fly ash are used with 0,3,5,8 and 10% of soil and
remaining percent of lime. After this10%,20%, 30% and
40% of Glass powder is also added to the mix. The sample
was mixed with a sufficient amount of water to obtain
working consistency for molding. The white mold was filled
with the lime, fly ash, glass powder and soil mixture and air
bubble is removed. The surplus mix was removed and top
surface was pulled down. For the hand molded bricks, no
pressure was utilized to the stamp. The pressure moulded
bricks were prepared by applying of 50 kN. The molded
brick was set aside to dry for two days, protecting from

direct sun. The specimens were immersed in water at room
temperature for 24 hours and thereafter, the specimens were
held out of water. These samples were cured by moist jute
bags for 7 and 28 days. The samples were tested after 7 and
28 days of curing, for compressive strength as per the
provisions of IS: 3495 (Part 1) -1992. The water
concentration of the bricks was tested as per the provisions
incorporated in IS; 3495 (Part 2) -1992. Before testing, the
frogs and voids of the specimen were filled up with cement,
sand mortar (1: 1). Raw material used for research are as
follows, Fly Ash is collected from dark india limited
Bhopal, Fly ash forms the major component of the raw min
for Fly ash bricks. Thus it controls to a large extent the
properties of the finished ware. The soil sample is taken
from Bhopal local areas and proven as per the provisions
given under IS: 2720 -1983. The specific gravity of the soil
was 2.60. In all the samples, the fraction finer than 2 1 was
maintained at 11%. Its liquid limit (LL), plastic limit (PL),
and plasticity index (PI) were 31%, 20%, and 10%
respectively. The OMC and MDD were 13.5% and 1785
kg/ms. Its unconfined compressive strength was 0.140
N/mma2, Lime is collected from Bhopal local areas, collected
lime should satisfies 1S: 712-1973. Glass powder is the
powder which is prepared by grinding waste glass and also
the waste from glass industries. Glass powder are collected
from glass industries Bhopal, and Water collected from
municipal water Supply. Experimental Program involved in
this research is water absorption and compressive strength
test.

I11. BRICK COMPOSITION

Lime and Soil are finely ground in a ball mill/pulverize. Fly
ash, finely ground quick line and sand in requisite
proportions are fed in a double roll paddle mixer or U-shaft
mixer (Double shaft mixer) by way of a tributary. Then 4%
water is added and intimate mixing is caused. The mixing
proportion (as per Brick composition given above) is
generally flying Ash, soil, lime and water. Fly ash reacts
with lime in the presence of moisture to form calcium
silicate hydrate which is the binder material. After this the
mixture is completed and sent to manual presses for
molding; which is a molding machine developed by
C.B.R.l. In this project total 60 mix has been prepared
containing lime, Soil, Fly Ash and Glass Powder Content.

S. No. | Glass Powder Content | L-S-FA | Mix Name
1 40-0-60 Al
2 37-3-60 A2
3 35-5-60 A3
4 32-8-60 Ad
5 0% 30-10-60 A5
6 30-0-70 A6
7 27-3-70 A7
8 25-5-70 A8
9 22-8-70 A9
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10 20-10-70 A10 52 27-3-70 D7
11 20-0-80 All 53 25-5-70 D8
12 17-3-80 Al2 54 22-8-70 D9
13 15-5-80 Al3 55 20-10-70 D10
14 29563 Al4 56 20-0-80 D11
15 29504 Al5 57 17-3-80 D12
16 40-0-60 Bl 58 15-5-80 D13
17 37-3-60 B2 59 12-8-80 D14
18 35-5-60 B3 60 10-10-80 D15
19 32-8-60 B4 61 40-0-60 El
20 30-10-60 B5 62 37-3-60 E2
21 30-0-70 B6 63 35-5-60 E3
22 27-3-70 B7 64 32-8-60 E4
23 10% 25-5-70 B8 65 30-10-60 E5
24 22-8-70 B9 66 30-0-70 E6
25 20-10-70 B10 67 27-3-70 E7
26 20-0-80 B11 68 40% 25-5-70 E8
27 17-3-80 B12 69 22-8-70 E9
28 15-5-80 B13 70 20-10-70 E10
29 12-8-80 B14 71 20-0-80 Ell
30 10-10-80 B15 72 17-3-80 E12
31 40-0-60 C1 73 15-5-80 E13
32 37-3-60 C2 74 12-8-80 El4
33 35-5-60 C3 75 10-10-80 E15
34 32-8-60 C4 Table 1: Composition of fly Ash Bricks
35 30-10-60 C5
36 30-0-70 C6 IVV. RESULT AND DISCUSSION
37 27-3-70 C7 :
38 20% 2570 8 A C_ompresswe Strength _
39 22.8-70 C9 In bricks 60, 70 and 80% f_Iy_ ash are used with 0358 and
0 20-10-70 c10 10% of soil and remaining percent of lime. After
a1 20-0-80 Cll this10%,20%, 30% and 40% of Glass powder is also added
1 17-3.80 CL2 to the mix. By the compressive strength test it has been
13 15580 C13 observed _that increasing the S(_)Il perceptage decreased_the
compressive strength and also increase in the fly ash, Lime
a4 12:8-80 Cl4 and Glass powder gives higher compressive strength result.
45 10-10-80 €15 Compressive Strength result of fly ash bricks are given
46 40-0-60 D1 below in the table 1 and graph 1-2. Water Absorption
47 37-3-60 D2 Compressive Strength Results According to Glass
48 30% 35-5-60 D3 Powder Content
49 32-8-60 D4 1) 0% Glass Powder
50 30-10-60 D5
51 30-0-70 D6
. Compressive Strength
S. No. | Glass Powder Content | L-S-FA | Mix 7 Days | 14 Days | 28 Days
1 10-10-80 | Al 1.8 1.82 2
2 12-8-80 | A2 1.82 1.92 2.11
3 15-5-80 | A3 1.83 2.02 2.21
4 17-3-80 | A4 1.87 2.1 2.32
5 20-0-80 | A5 1.91 2.17 2.42
6 20-10-70 | A6 2.72 3.02 3.31
7 22-8-70 | A7 2.72 3.18 3.63
8 0% Glass Powder 25-5-70 | A8 2.72 3.34 3.95
9 27-3-70 | A9 2.92 3.43 3.94
10 30-0-70 | A10 | 3.12 3.53 3.93
11 30-10-60 | A1l | 3.41 4.15 4.88
12 32-8-60 | A12 | 3.65 4.5 5.35
13 35-5-60 | A13 | 3.89 4.86 5.82
14 37-3-60 | Al4 | 3.95 5.01 6.07
15 40-0-60 | A15 4 5.16 6.32

All rights reserved by www.ijsrd.com



A Utilization of Glass Powder and Soil in Fly Ash Lime Bricks

(1JSRD/Vol. 3/1ssue 07/2015/025)

L = Lime, S = Soil, FA = Fly Ash, GP= Glass Powder

Table 2: Compressive Strength test Result with 0% Glass Powder

Comprastive strength of Fly Avh Bricks With 0% Glasy Powder
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Fig. 1: Graph 1: Compressive Strength test Result with 0% Glass Powder

Graph 1 shows compressive strength result of lime
soil fly ash bricks with 0% Fly Ash Content it has been
observed that increase in the soil content in the composition
of bricks. 10% soil content gives 2 N/mm? compressive
strength after 28 days of curing where 0% soil content
bricks gives 6.32 N/mm? compressive strength after 28 days
of curing. It shows decrease in the compressive strength of

35-5- | Bl

13 60 3 5.78 5.94 7.38
37-3- | Bl

14 60 4 5.84 6.09 7.63
40-0- | B1

15 60 5 5.89 6.24 7.88

L = Lime, S = Soil, FA = Fly Ash, GP= Glass Powder

31.64% with the increase of soil content in brick
composition.
2) 10% Glass Powder
S. Glass L-S- Mi Compressive Strength
No | Powder FA «
Content 7 14 28
Days | Days Days
1 10-10- |\ g5y | 369 | 29 | 356
80
12-8-
2 80 B2 | 3.71 3 3.67
15-5-
3 80 B3 | 3.72 3.1 3.77
4 13-\ ga | 376 | 3.18 3.88
80
20-0-
5 80 B5 3.8 3.25 3.98
6 10% 207'(1)0' B6 | 4.61 4.1 4.87
Glass 98-
7 Powder 70 B7 | 461 4.26 5.19
8 255 | gg | 461 | 442 5.51
70
27-3-
9 70 B9 481 451 55
30-0- B1
10 70 0 5.01 4.61 5.49
30-10- | B1
11 60 1 5.3 5.23 6.44
32-8- B1
12 60 5 5.54 5.58 6.91

Table 3: Compressive Strength test Result with 10% Glass
Powder

Compranive Strength of Fiy Auk Bricks 10% Glass Powse

Graph 2: Compressive Strength test Result with 10% Glass
Powder

With the reference to the Graph 1 we already found
that increase of soil content in the brick composition gives
lower compressive strength, here graph 2 shows that when
we added 10% glass powder in the brick composition.
Surprisingly its compressive strength increases. It has been
observed that brick composition L-S-FA:10-10-80 gives
3.56 N/mm2 Compressive strength after 28 days of curing,
where L-S-FA:10-10-80 gives 7.88 N/mm2 L-S-FA:10-10-
80 gives 3.56 N/mm2 Compressive strength after 28 days of
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curing. Here it has been found that 45.17% increase in Graph 3 shows compressive strength result of brick

compressive strength. composition with 20% glass powder and it has been found
3) 20% Glass Powder that again glass powder increases the compressive strength
) of fly ash lime soil bricks with 50.96%
S. Glass . | Compressive Strength 4) 30% Glass Powder
L-S- Mi
No | Powder Glass
FA X 7 14 28 :
Content Powde _ | Compressive Strength
Days | Days Days S. r L-S- Mi
1 020 1c1| 402 | 381 | ad9 || N |conte | FA | X 7 | 14 | 28
78 nt Days | Days Days
2 80 C2 | 4041 391 46 1 10é(1)0' D1 | 735 | 691 7.93
15-5-
3 80 €3] 405 | 401 47 2 12'08' D2 | 737 | 7.01 8.04
17-3-
4 80 C4 | 409 | 409 4.81 3 12'05' D3 | 738 | 7.11 8.14
20-0-
> 80 €5 | 413 | 416 4.91 4 1;'03' D4 | 742 | 7.19 8.25
20-10-
6 70 €6 | 494 | 501 58 5 2%'00' D5 | 746 | 7.26 8.35
22-8-
7 70 C7 | 494 5.17 6.12 6 20-10- D6 | 827 811 9.24
20% 25.5. 70
8 Glass 70 C8 | 494 5.33 6.44 7 22-8- D7 | 827 8.27 9.56
Powder 773" 30% 70
9 70 C9 | 5.14 5.42 6.43 8 Glass 25-5- D8 | 827 8.43 9.88
30.0- | C1 Powde 70
10 70 | o | 34| %% | 64 9 r | 273 I po| g47 | 852 | 987
30-10- | C1 70
11 60 1 5.63 6.14 7.37 10 30-0- D1 8.67 8.62 9.86
32-8- | C1 70 0
12 60 2 5.87 6.49 7.84 11 30-10- | D1 8.96 9.24 10.81
35-5- | C1 60 L
13 60 3 6.11 6.85 8.31 12 32-8- | D1 9.2 9.59 11.28
37-3- | C1 £ 2
14 60 | 4 | %] 7 | 8% 13 855 1D 944 | 995 | 1175
40-0- C1 60 3
15 60 5 6.22 7.15 8.81 14 32—03- D41 95 101 12
L = Lime, S = Soil, FA = Fly Ash, GP= Glass Powder 20-0- | D1
Table 4: Compressive Strength test Result with 20% Glass 15 60 5 955 | 10.25 | 12.25
Powder L= Lime, S = Soil, FA = Fly Ash, GP= Glass Powder
' Table 5: Compressive Strength test Result with 30% Glass
Powder
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Graph 3: Compressive Strength test Result with 20% Glass Graph 4: Compressive Strength test Result with 30% Glass
Powder Powder
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Graph 4 represent compressive strength result of
lime soil fly ash bricks with 30% glass powder content, in
this case also we found that glass powder increases the
compressive strength with 64.73%

5) 40% Glass Powder

Graph 5 represent compressive strength of bricks
with 40% glass powder content, and it has been observed
that compressive strength decreased.

B. Water Absorption

Compressive For all the 75 mix water absorption increased as we increase
S. | Glass L-S- Mix Strength the fly ash content and soil content and it has been observed
N | Powder FA Name 7 14 28 that water absorption decreased when glass powder to it.
0. | Content Water absorption test result are given below.
Days | Days | Days p 9 :
1 40-0- E1 515 | 492 588 1) Water Absorption Result According to Glass Powder
60 Content
-3- 0,
2 37-3 E2 517 | 502 5.99 a) 0% Glass Powder
60 Glass Powder . Water
S. No. Mix | L-S-FA .
3 35-5- E3 518 | 512 6.09 Content Absorption
60 ) ) ) 1 Al | 10-10-80 27.20%
4 3%'08' E4 522 | 52 6.2 5 A2 | 12-8-80 26.40%
30-10- 3 A3 | 15-5-80 25.70%
> 60 ES | 526 527 | 63 4 A4 | 17380 | 25.20%
30-0- 5 A5 | 20-0-80 24.40%
6 70 E6 6.07 6.12 719 6 A6 | 20-10-70 23.60%
7 27-3- E7 6.07 6.28 751 7 0% Glass A7 | 22-8-70 22.40%
70 8 Powder A8 | 25-5-70 21.20%
8| 40% | 22> | E8 | 607 | 644 | 7.83 9 A9 | 27-3-70 21.00%
70 10 A10 | 30-0-70 20.20%
9 22:8- | £9 | 627 | 653 | 7.82 11 Al1 | 30-10-60 19.80%
70 12 Al2 | 32-8-60 19.30%
1 20-10-+e19 | 647 | 663 | 781 13 A13 | 35-5-60 18.70%
0 70 14 Al4 | 37-3-60 18.20%
1 20:0- 1 e | 676 | 725 | 876 15 A15 | 40-0-60 17.20%
1 1$03 Table 7: Water Absorption Result with 0% Glass Powder
5 80 E12 7 7.6 9.23 ;
1 15-5-
3 80 E13 7.24 7.96 9.7
1 12-8-
4 80 E14 7.3 8.11 9.95 .
1 10-10- -
5 80 E15 7.35 8.26 10.2 -— '
Table 6: Compressive Strength test Result with 30% Glass )
Powder.
Compressive Strength of Fiy Ash Bricks With 40% Glass Powder

—

{
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Graph 5: Compressive Strength test Result with 40% Glass
Powder

Graph 6: Water Absorption Result with 0% Glass Powder
Water absorption plays an important role in the durability of
concrete graph 6 above represent water absorption result of
lime soil fly ash bricks, it has been observed that soil
content in the bricks increases the water absorption of the
bricks. 0% soil content bricks gives 17.20% water
absorption where 10% soil content bricks gives 27.20%
water absorption.

2) 10% Glass powder

Water
Absorption

S. No. Glass Powder Mix

Content L-5-FA
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(N[OOI B (WIN|F-

15

10% Glass
Powder

B1 | 10-10-80 25.30%
B2 | 12-8-80 24.50%
B3 | 15-5-80 23.80%
B4 | 17-3-80 23.30%
B5 | 20-0-80 22.50%
B6 | 20-10-70 21.70%
B7 | 22-8-70 20.50%
B8 | 25-5-70 19.30%
B9 | 27-3-70 19.10%
B10 | 30-0-70 18.30%
B11 | 30-10-60 17.90%
B12 | 32-8-60 17.40%
B13 | 35-5-60 16.80%
B14 | 37-3-60 16.30%
B15 | 40-0-60 15.30%

Table 8: Water Absorption Result with 10% Glass Powder

Graph 9: Water Absorption Result with 30% Glass Powder
Graph 9 shows the water absorption result of lime
soil fly ash bricks with 30% glass powder, with reference to
the above graph 9 it has been observed that observed higher
the soil content with 30% glass powder possess higher value
of water absorption.
4) 30% Glass powder

Glass Water
S.No. | Powder L-S-FA | Mix Name .
Absorption
Content
1 40-0-60 El 15.11%
2 37-3-60 E2 14.51%
Graph 7: Water Absorption Result with 10% Glass Powder d 355 Eg 14'012/0
With reference to graph 6 we knows that increase 4 32-8-60 E4 13.31%
in the soil content gives more water absorption. Graph 7 S 30-10-60 ES 12.51%
represent the water absorption result of lime soil fly ash 6 30-0-70 E6 18.81%
bricks with 10% glass powder, and it has been observed that 7 27-3-10 E7 17.61%
soil shows there effect here as well and water absorption of 8 40% 25-5-70 E8 16.71%
bricks is increased with the increase of content of soil with 9 22-8-70 E9 16.21%
10% glass powder in brick composition. 10 20-10-70 E10 15.51%
3) 20% Glass powder 11 20-0-80 Ell 22.71%
Glass Powder . Water 12 17-3-80 E12 21.71%
S No. Content Mix| L-S-FA Absorption 13 15-5-80 E13 21.01%
1 C1 | 10-10-80 23.50% 14 12-8-80 E14 20.51%
2 C2 | 12-8-80 22.50% 15 10-10-80 E15 19.91%
3 C3 | 15-5-80 21.80% Table 11: Water Absorption Result with 40% Glass Powder
4 C4 | 17-3-80 21.30% , - ‘
5 C5 | 20-0-80 20.70%
6 C6 | 20-10-70 19.60% [
7 C7 | 22-8-70 18.40% —
8 Z?fwi:frss C8 | 255-70 |  17.50% B
9 C9 | 27-3-70 17.00% e = g
10 C10 | 30-0-70 16.30% .
11 C11 | 30-10-60 15.90%
12 C12 | 32-8-60 15.30%
13 C13 | 35-5-60 14.80%
14 Cl14 | 37-3-60 14.10%
15 C15 | 40-0-60 13.30%

Table 1: Water Absorption Result with 20% Glass Powder

Graph 10: Water Absorption Result with 30% Glass Powder
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Graph 10 shows the water absorption result of lime
soil fly ash bricks with 30% glass powder, with reference to
the above graph 10 it has been observed that observed
higher the soil content with 40% glass powder possess
higher value of water absorption.

V. CONCLUSION

The objective of this research article is to evaluate properties
of fly ash lime bricks with soil and glass powder. By this
current study following points has been observed:

— Various brick composition mix of lime fly ash
bricks with soil and glass powder is studied in
detailed and it is concluded that, lime increases
compressive strength of bricks.

— Introduction of soil in brick composition mix
decreases the compressive strength, if the
percentage of lime and fly ash is remain same.

— Soil in the bricks composition mix increases the
water absorption.

— Glass powder increases the Compressive strength
of bricks and Water Absorption is decreased.

— Most of the bricks fails to achieve desired
Compressive Strength without glass powder and
also water absorption is noted very high when glass
powder is not added to the bricks composition.
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