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ABSTRACT

No construction work is possible without bricks because of bricks are used in
buildings as well as in pavement. Since many centuries brick-making has been
practiced by human beings, presently bricks are easily made by the use of the
machine butin old day’s bricks are manufactured by own hand using wooden
or steel moulds. For any types of buildings, amajor part of the construction
cost is just belongs to bricks work. Bricks walls are not a load bearing
elements but they column. Due to high dead weight, the size of the load-
bearing element needs to be increased which increase the cost of project
disasterly that's why in modern engineeringlightweight and low-cost building
material is needed. In this research work, hypo-sludge (waste of paper
industry) and rice husk ash (waste from agriculture industry) were use. Both
the materials are waste product one from paper industries and other from
agriculture industry and both cause environmental pollution and disposal
problem. Use of such product help to reduce the environmental pollution and
they are low-cost materials which also helps to keep project cost low. In this
research work, hypo-sludge is used as cementing material and rice husk ash is
used as fine aggregate. In this research work, different variations of hypo-
sludge and rice husk ash (RHA) is used for manufacturing bricks sample after
that bricks physical properties is compare by ordinary clay bricks, fly ash
bricks, and with their different composition. For this research work Dimension
Analysis, Initial Rate of Absorption, Compressive Strength Test, Water
Absorption Test, Soundness Test, and Efflorescence Test is conducted for the
analysis of the physical properties of the bricks. from the analysis by etabs
conclusion can be made that bending moments and shear forces are less in
structure made up of hypo sludge bricks as compare to conventional
structures (structure those are made up of either clay bricks or fly ash bricks)
on every storey of building structure.

The weight of a RHA-HS Brick is approximately 2.5 to 2.7 kg while clay brick
weights approximately 3.0 kg, it causes approximately 13.33% reduction in
dead load of structure due to partition walls which on the other hand causes
reduction in percentage of steel used in all related load carrying structure
section like Beams, Columns, and Footing.

KEYWORDS: Hypo-Sludge, Rice Husk Ash, the Initial rate of absorption,
Compressive strength, Soundness, clay bricks

1. INTRODUCTION
1.1. GENERAL
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In India as the population increasing various types of
industries is also increasing and these industries produces a
huge amount of waste products. These waste products are
not environment friendly. India produces More than 200
million tones of agriculture and industrial waste every year.
Hypo sludge is one of them which produces from paper
industries. These types of waste material are not only affects
the surrounding environment and the disposal of these
material is also difficult for some extent. Like other industrial
wastes hypo sludge is a major contaminant for the soil. In
current scenario it is very important to find other option for
utilizing such waste to reduce overall effect on environment.
The published work shows that paper industry is one of the
better sectors to get environmental objectives since raw
materials are renewable, its products and wastes are
recyclable and production processes are capable of

technological improvements to protect the environment. The
paper presents the overview of published work on
utilization of hypo sludge with high performance concrete,
exploring its pozzolanic properties, mechanical properties
like compressive strength, splitting strength, modulus of
elasticity, water absorption test, and cost analysis are
presented.

2. RESULTS AND ANALYSIS

The present study was undertaken to investigate the
dimension analysis, compressive strength and initial rate of
absorption, water absorption test, hardness test soundness
test and efflorescence test for bricks containing Hypo Sludge
and Rice Husk Ash. The objectives of the research were to
study the effect of partial replacement of hypo sludge with
cement, with rice husk ash used as a replacement of
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aggregate in non-firing bricks. Several specimens were
prepared by addition of cement with hypo sludge 30%, 40,
and 50% sand with rice husk ash as 30%, 40%,50 and 60%.
After having a trial of mixes, the water-cement ratio selected
was 0.55 and it was kept constant for all the mixes. The
bricks where as the compressive strength of bricks were
tested after 7, 14 and 28 days of curing. The statistical
analysis was applied to results of compressive strength test

2.1. MEASUREMENT OF DIMENSIONS OF BRICK:

First, separate bricks were measured for their length, width,
and height. Then based on Clause 5.2.1, IS 12894:2002 the
bricks were placed in contact with each other in a straight
line upon alevel surface. The method of arranging the bricks
depended on which dimension to be measured; length, width
or height. The dimension result obtain from dimension test
presentin TABLE4.1

of bricks was tested after 7, 14 and 28 days of curing.

2.2. Initial Rate of Absorption
Initial Rate of Absorption test conducted for 2 numbers of bricks of each Composition bricks sample and the resultis shown in
TABLE2.1

Samole Weight (KG) M2-M1 Surface area Initial Rate of Average Initial Rate of
P Dry (M1) Wet(M2) (gm) (m?) Absorption Absorption Value (Kg/m2/min)
s1 2.315 2.395 80 0.020 4.00 418
2.312 2.395 83 0.019 4.36 '
2.299 2.384 85 0.020 4.25
52 2.295 2.381 86 0.019 4.53 4.39
2.295 2.385 90 0.020 4.50
53 2.291 2.379 88 0.020 4.40 445
2.286 2.371 85 0.020 4.25
S4 2.283 2.367 86 0.020 4.30 4.25
2.276 2.366 90 0.020 4.50
S5 2.278 2.367 89 0.019 4.70 4.66
2.270 2.363 93 0.020 4.65
56 2.270 2.365 95 0.019 5.00 4.82
2.266 2.363 96 0.020 4.80
57 2.261 2.356 95 0.020 4.75 +.77
2.251 2.350 99 0.020 4.95
58 2.254 2.354 100 0.020 5.00 497
59 2.244 2.347 103 0.020 5.15 595
2.239 2.444 105 0.020 5.25 '
2.230 2.401 105 0.020 5.25
510 2.229 2.300 71 0.019 5.14 5.20
2.220 2.337 103 0.020 5.56
S11 2.190 2.292 102 0.020 5.63 560
2.117 2.220 107 0.019 5.78
512 2.223 2.340 117 0.019 5.10 544
&
*
5
E * * T t t
5 4l 1
2
<2
83
E K ——RA
EA 2
=
=
Tl
i
51 52 53 54 55 56 s7 53 59
SAMPLES OF DIFFRENT COMPOSITION

Fig2.1 - INITIAL RATE OF ABSORPTION FOR DIFFERENT MIXED

2.3. Water Absorption Test Result
TABLEZ2.1 shows the amount of water absorbed corresponding to different Rice Husk Ash and Hypo-Sludge composition. The
water absorption values of Rice Husk Ash and Hypo-Sludge composites lies in the range 0f 9.93% to 16.48%. It can be seen that
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all the composition met the absorption criteria set by IS code specification. IS code permits the maximum of 20 % water
absorption when compacts are immersed for 24 hours.

Graph.2.1 shows a relation between the amount of water absorbed and density of dry composite with respect to Rice Husk Ash
and Hypo-Sludge composition. [t is evident from the graph that the water absorption increases with increase in Rice Husk Ash
and Hypo-Sludge content; 90%. Rice Husk Ash and 50% Hypo-Sludge bricks combination absorb water to a maximum of
16.48%. This indicates that the entire combination can use for construction work and as the percentage of Rice Husk Ash and
hypo sludge increases the water absorption also increase.

Mix Composition Weight (gm.)

Water Absorption (%) Average Water Absorption Value (%)

(Wt. %) Dry Wet
s1 AR 993
2 2.299 | 2.555 11.13 11.32
2.295 | 2.559 11.50

53 2201 2284 1278
st 2285 [543 135 1150
S5 ARES ez 12,68
s6 2376 o288 1400 14,07
57 Taes aene ee 13.60
58 Yaei [ ate7 Tos 14.70
59 2338 2012 Tho 1648
S10 55 T 300 s
SIL 5100 T 2900 se
S12 5 Taat0 s

TABLE2.1 PERCENTAGE (%) WATER ABSORBED BY VARIOUS RHA AND HS COMPACTS

WATER ABSORPTION
20
18
- S gl7-86
16 A8
14 1.4 6 14-?
R B
12 AN12T2 12 68
1137 115
Water e WATER ABSORFTION
10 55

absorption

31 52 53 534 35 36 37 538 539 =10 =11 =12

GRAPH-2.2 WATER ABSORPTION TEST FOR DIFFERENT MIXED

2.4. Density Measurement Result

The density of the samples was calculated before and after water treatment. From FIG.4.2 we can say that density of dry
compacts decreases with increase in weight percentage of Rice Husk Ash and Hypo-Sludge because the specific gravity of Rice
Husk Ash and Hypo sludge is lower than other bricks material. As the dry compacts are immersed in water at 110°C -180°C,
then through capillary action voids are filled and it becomes hard and the porosity is eliminated. As a result of which the
compacts become dense and finally the density increases with increase in Rice Husk Ash and Hypo-Sludge content.
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TABLE2.3 DENSITY VALUE OF DRY AND WET RHA POLYMER COMPACTS
Weight (kg) Density
Dry Wet 1)) % Wet
S1 2x103m3 | 2.313 | 2.544 | 1156.5 | 1272
S2 2x103m3 | 2.297 | 2.557 | 1148.5 | 1278.5
S3 2x103m3 | 2.291 | 2.582 | 1145.,5 | 1291
S4 2x103m3 | 2.284 | 2.548 | 1142 1274
S5 2x103m3 | 2.274 | 2.563 | 1137 | 1281.5
Sé6 2x103m3 | 2.270 | 2.590 | 1135 1295
S7 2x103m3 | 2.263 | 2571 | 1131 | 1285.5
S8 2x103m3 | 2.252 | 2.584 | 1126 1291
S9 2x103m3 | 2.241 | 2.610 | 1120 1305
S10 2x103m3 | 2.274 | 2.563 | 1138 1287
S11 2x103m3 | 2.270 | 2.590 | 1134 1295
S12 2x103m3 | 2.263 | 2571 | 1136. | 1288

Sample Volume

FIG.-2.3 DENSITY VS DIFFERENT MIXED COMPOSITION
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2.5. Hardness Measurement Result
Hardness test for all the Rice Husk Ash and Hypo-Sludge bricks should be done with the help of steel knife. The result is
collected by the observation only.

S.No \ Samples Observations

1. S1 No Impression on surface

2. S2 Little Impression on surface
3. S3 Little Impression on surface
4. S4 No Impression on surface

5. S5 Little Impression on surface
6. S6 Little Impression on surface
7. S7 No Impression on surface

8. S8 Little Impression on surface
9. S9 Little Impression on surface
10 S10 Little Impression on surface
11 S11 Little Impression on surface
12 S12 Little Impression on surface

TABLE2.4 HARDNESS VALUES OF VARIOUS RHA AND HS MIX COMPACTS

2.6. Determination of Compressive Strength Result

The compressive strength measurement of the bricks samples was done as per standard practiced. The test was conducted on
the three samples of each composition and the average value of all is evaluated as the result compressive strength. TABLE2.6
shows the strength values of different compositions of Rice Husk Ash and Hypo-Sludge, both in the dry and wet state. For dry
composites, the Compressive strength value (28 days) lies in the range 0f8.01to 12.57 MPa. 70% to 90% weight of Rice Husk
Ash with a variation of Hypo-Sludge compositions 40% to 45% by weight. We have got the highest strength value 12.57 MPa
while the lowest strength value of 8.01 MPa was gained.
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TABLE 2.5 COMPRESSIVE STRENGTH VALUES OF DIFFERENT RHA HYPO SLUDGE MIX FOR 7 DAYS SAMPLE

S.No Sample Compressive strength (MPa)7 days Average Compressive Strength (MPa) (7 days sample)

1.

S1

2.35

2.35

2.30

2.23

S2

2.00

2.00

2.00

2.00

S3

1.95

2.00

1.90

1.95

S4

2.45

2.40

2.45

243

S5

2.15

2.05

2.00

2.07

S6

2.00

1.95

1.90

1.95

S7

2.00

1.95

1.95

1.97

S8

1.85

1.80

1.85

1.83

S9

1.70

1.70

1.65

1.68

10.

S10

1.62

1.60

1.59

1.60

11.

S11

1.56

1.55

1.53

1.54

12.

S12

1.51

1.50

1.48

1.49

TABLE 2.6 COMPRESSIVE STRENGTH VALUES OF DIFFERENT RHA HYPO SLUDGE MIX FOR 14 DAYS SAMPLE

S.No Sample Compressive strength (MPa) 14 days Average Compressive Strength (MPa)(14 days sample)

1.

S1

6.90

6.95

6.90

6.92

S2

6.50

6.55

6.55

6.53

S3

6.05

6.00

6.00

6.02

S4

6.95

7.00

7.05

7.00

S5

6.50

6.40

6.50

6.47

S6

6.00

6.00

6.05

6.01

S7

6.30

6.25

6.25

6.26
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5.90
8. S8 6.00 5.97
6.00
5.80
9. S9 5.90 5.87
5.90
5.90
10 S10 5.88 585
5.82
5.82
11 S11 5.80 5.79
5.77
5.77
12 S12 5.70 5.65
5.60
Compressive strength
3
2.5
COMPRESSIVE
STRENGTH 5 |
139 m Compressive strength
1 -
0.5 -
G -
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
FIG.-2.4 7 DAYS COMPRESSIVE STRENGTH
Compressive strength
8
7
- 111
COMPRESSIVE | O
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i
T
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FIG- 2.5 14 DAYS COMPRESSIVE STRENGTH
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TABLE 2.7 COMPRESSIVE STRENGTH VALUES OF DIFFERENT RHA HYPO SLUDGE MIX FOR 28 DAYS SAMPLE
11.05
1. S1 11.90 11.97
11.95
10.80
2. S2 10.65 10.72
10.70
9.75
3. S3 9.65 9.70
9.70
12.50
4. S4 12.80 12.57
12.40
11.70
5. S5 11.50 11.60
11.60
9.10
6. Sé 9.00 9.03
9.00
10.75
7. S7 10.60 10.63
10.55
9.15
8. S8 9.05 9.07
9.00
8.05
9. S9 8.00 8.01
8.00
7.98
10. S10 7.75 7.82
7.62
7.50
11. S11 7.48 7.46
7.32
7.30

12. S12 728 7.29

Compressive strength

14

12 -

10 -+

COMPRESSIVE 8 -
STRENGTH

M Compressive strength

51 52 S3 5S4 S5 56 57 58 59 S10 511 512

FIG.-2.6 28 DAYS COMPRESSIVE STRENGTH
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[t can be seen from graph-6 that the composition of (Rice Husk Ash) ---%+ (Hypo-sludge) ---% has higher compressive strength
than other compositions. It is found that with a decrease in the resin percent of Rice husk ash mix has increased the
compressive strength. As it is evident from SEM graphs that ---t. % RHA mix composite possesses cracks which lead to
decrement in compressive strength. As the percentage of RHA is increased there is a good bonding between the interfaces
which leads to improvement in strength of the compacts.

2.7. EFFLORESCENCE TEST RESULTS

Percentage of efflorescence was calculated by using butter and graph paper. The liability efflorescence of all tested sample with
different parameters is reported as slight Approximately 10% of the exposed area of the brick was enclosed with a lean deposit
of salts. Low deposition of salt is attributed to the fact that Rice husk ash and cement used were having very less salt contentin
their composition. Only hypo-sludge that was used for research contains little salt. But Rice husk ash and cement form the bulk
of brick. Hence only a little efflorescence is observed in the bricks that too because of lime content.

S.No. Specimen Observations

1. s1 Slight
2. s2 Slight
3. s3 Slight
4] s4 Slight
5. S5 Slight
6. S6 Slight
7. s7 Slight
8. S8 Slight
9, 59 Slight
10. 510 Slight
11. s11 Slight
12. 512 Slight

TABLENO. 2.8- RESULTS OF EFFLORESCENCE TEST

2.8. SOUNDNESS TEST RESULTS

Samples S1,S2, S4, S5, S7, and S8 showed good metallic ringing sound without breaking as they must have a high percentage of
cement in them. All of them have good hardness and strength. They have comparatively more dense and compact texture.
While sample S3, S6, and S9 has large amount of RHA due to which availability of unbound material happened in S3, S6 and S9
that's why it did not provide a satisfactory result and sample S1, S2, S4, S5, S7, and S8 have a high amount of cement which are
likely to be the main factor responsible for producing a good metallic sound after striking RHA Hypo-Sludge bricks with each
other.

TABLENO. 2.9- RESULTS OF SOUNDNESS TEST

1. S1 Good Metallic Sound without Breaking
2. S2 Good Metallic Sound without Breaking
3. S3 Slightly Metallic Sound without Breaking
4. S4 Good Metallic Sound without Breaking
5. S5 Good Metallic Sound without Breaking
6. S6 Slightly Metallic Sound without Breaking
7. S7 Good Metallic Sound without Breaking
8. S8 Good Metallic Sound without Breaking
9. S9 Slightly Metallic Sound without Breaking
10. S10 Slightly Metallic Sound without Breaking
11. S11 Slightly Metallic Sound without Breaking
12. S12 Slightly Metallic Sound without Breaking

TABLENO. 2.10 COMPRESSIVE STRENGTH OF HYPO SLUDGE+RHA BRICKS

Proportions 7 days (N/mm?) 14days (N/mm?) 28days (N/mm?)

S1 2.23 6.92 11.97
S2 2.00 6.53 10.72
S3 1.95 6.02 9.70
S4 243 7.00 12.57
S5 2.07 6.47 11.60
S6 1.95 6.01 9.03
S7 1.97 6.26 10.63
S8 1.83 5.97 9.07
S9 1.68 5.87 8.01
S10 1.60 5.85 7.82
S11 1.54 5.79 7.42
S12 1.49 5.65 7.29
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2.9. COMPRESSIVE STRENGTH COMPARISON
TABLENO. 2.11 COMPRESSIVE STRENGTH OF DIFFERENT BRICKS
IS Code values for different

Hypo Sludge-Rice Husk Conventional Fly ash with

Proportions Ash Bricks 28 days (N/mm?)  Clay Bricks  Quarry Dust 1Sbtr1ck cla;:des (MPa:);r >
SAMPLE 1 12.57 10.85 5.95 >10.5 7-10.5 3.5-7
SAMPLE 2 10.72 10.35 6.35 >10.5 7-10.5 3.5-7
SAMPLE 3 8.01 10.05 6.00 >10.5 7-10.5 3.5-7

14
12 -~

10

B RHA-HS BRICKS
m CLAY BRICKS
m FLY ASH BRICKS

SAMPLE1 SAMPLE 2 SAMPLE 3

F1G.2.7 COMPRESSIVE STRENGTH OF DIFFERENT BRICKS

Compressive Strength Test is performed on all 12 samples and as per result obtained, the bricks can be used for 1stand 214 class
construction work.

The samples which can be used for 15t class construction work are S$1,52,54,S5,S7 and those which can be used for 2nd class
construction are S3,56,58,59,510,S11,512.

3. WATER ABSORPTION COMPARISON CHART
TABLENO 2.12 WATER ABSORPTION OF DIFFERENT BRICKS
Hypo Sludge-Rice | Conventional Fly ash with Permitted max. water absorption for classes

Proportions

Husk Ash Bricks Clay Bricks  Quarry Dust 1st 2nd 3rd

SAMPLE 1 9.93% 11.25% 14.06% 20% 22% 24%
SAMPLE 2 12.68% 12.06% 14.12% 20% 22% 24%
SAMPLE 3 14.70% 12.35% 14.35% 20% 22% 24%

16 -

14 -

12 -

WATER ABSORPTION
10 7 B RHA+HS BRICKS
8 - W CLAY BRICKS

= FLY ASH BRICKS

SAMPLE 1 SAMPLE 2 SAMPLE 3

F1G.2.8 WATER ABSORPTION OF DIFFERENT BRICKS
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TABLENo. 2.13 EFFLORESCENCE TEST RESULT COMPARISON CHART

SPECIMEN AREA COVERED BY SALT DEPOSIT CLASSIFICATION AS PER IS CODE

S1 <10%(Slight) Slight
S2 <10%(Slight) Slight
S3 <10%(Slight) Slight
S4 <10%(Slight) Slight
S5 <10%(Slight) Slight
S6 <10%(Slight) Slight
S7 <10%(Slight) Slight
S8 <10%(Slight) Slight
S9 <10%(Slight) Slight
S10 <10%(Slight) Slight
S11 <10%(Slight) Slight
S12 <10%(Slight) Slight

2.10. Structure Analysis result
TABLENo. 2.14 Moment with different type of Bricks
MOMENT IN KN-M

STOREY STRUCTURE WITH HYPO SLUGE Structure With Clay Bricks STRUCTURE WITH FLY ASH BRICKS

1 566.81 734.17 658.65
2 553.84 705.63 645.21
3 540.87 677.09 610.54
4 527.9 648.55 593.10
5 514.93 620.01 582.65
6 501.96 591.47 563.47
7 488.99 562.93 548.95
8 476.02 534.39 510.36
9 463.05 505.85 473.63
10 450.08 477.31 454.58
11 437.11 468.25 446.93
12 424.14 461.05 431.21
800

m STRUCTUREWITH HYPO SLUGE
700 - W Structure With Clay Bricks
W STRUCTURE WITH FLY ASH BRICKS

600 -

500 -+

400 -

300 -

200 ~

100 ~

Fig2.9 Moment with different type of Bricks

2.11. Max. Shear force kN

TABLE2.15 Max Shear force with different Bricks

SHEAR FORCE IN KN
STOREY STRUCTURE WITH HYPO SLUGE Structure With Clay Bricks STRUCTURE WITH FLY ASH BRICKS
1 840.43 941.85 859.97
2 813.87 923.25 796.84
3 787.31 904.65 770.45
4 760.75 886.05 748.69
5 734.19 867.45 724.65
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6 707.63 848.85 707.59

7 681.07 830.25 667.25

8 654.51 811.65 634.56

9 627.95 793.05 620.42

10 601.39 774.45 610.36

11 574.83 755.85 597.87

12 548.27 737.25 570.95
800

B STRUCTURE WITH HYPO SLUGE
700 W Structure With Clay Bricks
600 1 STRUCTURE WITH FLY ASH BRICKS
500
400
300
200
100
0
1 2 3 4 5 6 7 8 9 10 11 12

Fig2.10 Max Shear

force

TABLE2.5 Cost analysis

STRUCTURE Type Concrete Ra;e of concrete Fost of concrete

cu.m (m?) as per S.0.R.  inINR (Rupees)
1 Structure with clay Brick 110.98 5757 6,38,911.86
2 Structure with fly ash Brick 101.67 5757 585314.19
3 Structure with hypo sluge Brick 92.78 5757 5,02,313.86

TABLE2.16 Cost analysis

Reinforcement Rate of Rebar Cost of Rebar in

NG STRUCTURE Type in kg kg as per S.0.R. INR (Rupees)
1 Structure with clay Brick 9454.23 72.75 6,87,795.23
2 Structure with fly ash Brick 8766.78 72.75 637783.245
3 Structure with hypo sluge Brick 8142.87 72.75 592393.79
3. CONCLUSIONS AND FUTURE SCOPE OF WORK 4. The addition of both hypo sludge and rice husk ash

CONCLUSIONS

Following conclusions were identifying from the work.

1. Theuse of rice husk ash shows a perfect replacement of
fly ash in cement-fly ash brick similarly hypo-sludge can
use as a partial replacement of cement.

2. The gradual increase in rice husk ash was seen in the 5.
compressive strength of bricks with 70% to 90% will
decrease butstill, the strength of bricks is in the range of
as per IS standers.

3. The gradual increase was seen in the compressive
strength of bricks blended with 40% to 45% hypo
sludge for all curing ages. But beyond that for 50% of 6.
hypo sludge, there is a significant reduction in
compressive strength because at a higher dosage of non-
cementing material in hypo-sludge becomes unbounded
and unreacted which tend to decrease the strength.

increases the strength of bricks for all curing ages up to
certain point. After that, there is an abrupt reduction in
strength of the bricks because, at ahigher dosage, brick’s
cement loses its ability to make a proper bond with
other material.

Both the material rice husk ash and hypo sludge having
high water absorption properties that’s why super latex
is used as 0.1% to reduce the amount of water
absorption in bricks and it help to control both initial
rate of absorption as well as water absorption in all
bricks.

As per the results obtained from soundness test RHA-HS
Bricks shows good metallic ringing sound without
breaking and from the result of hardness test it is clear
that hard bricks are obtained, as when RHA-HS Bricks
are scratched with steel knife no or little impressions
are observed.
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10.

11.

12.

The weight of a RHA-HS Brick is approximately 2.6 to
2.7 kg while clay brick weights approximately 3.0 kg, it
causes approximately 13.33% reduction in dead load of
structure due to partition walls which on the other hand
causes reduction in percentage of steel used in all
related load carrying structure section like Beams,
Columns, and Footing.

Results obtained by testing the bricks show that with
the increasing the percentage of hypo-sludge and rice
husk ash the amount of water absorption also increases
but remains within the permissible limit.

Also with the increase of rice husk ash and hypo-sludge,
the soundness of bricks also decreases.

50% hypo sludge and 60% rice husk ash combination
show minimum hardness where 40% hypo sludge and
50% of rice husk ash gave maximum hardness.
Combine analysis with conventional clay bricks and fly
ash bricks, hypo-sludge rice husk bricks full fill all
requirements.

From the analysis by etabs conclusion can be made that
bending moments and shear forces are less in structure
made up of hypo sludge bricks as compare to
conventional structures (structure those are made up of
either clay bricks or fly ash bricks) on every storey of
building structure

FUTURE SCOPE OF WORK

1.

2.

3.

Further study can be done by using different pozzolonic
material in bricks (sewage sludge , industrial waste )
The analysis of can be done by other advance software
like Staad pro. Revit structure etc.

Different pozzolonic materials or industrial waste can be
used in clay bricks also to improve the quality of
convention clay bricks.
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