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1 A Study on Strength Properties of Textile Sludge with Fibre

2 Reinforced in Paver Blocks

3 Abstract

4 into usable product.
5 Tamil Nadu, the textile sludge is generated at a large rate annually from the common effluent
6 b This textile sludge is currently used in land filling. However due to
7 limited availability of landfill sites raised the need of an alternative disposals. Also the textile
8  sludge leads to problems of ground water pollution, extreme change in soil condition and poor
9  productivity of soil. A renewed interest of converting the textile sludge into construction

10  materials has been prompted to achieve a visible disposal option in saving the depleting natural

11 resources.

12 In this study, an attempt has been made

13 effects of addition of polypropylene fibre
14 based paver blocks were also investigated.

15

replacement material at zero, 10, 20, 30 and 40 percent for.the grade M50. Polypropylene fibres
Tests on the compressive

16  were added at 0.25, 0.5, 0.75 and 1 percent by the volume fraction.

17 mucted on the paver blocks. Based on

18 CETP sludge for cement, or
19 % enhanced the compressive
20 strength.

N
=

Keywords: Textile Sludge, polypropylene fibre, Paver Blocks, compressive strength.

22 1. Introduction:

24 amongst the top foreign exchange earning industries for India .The textile industry involves
25 processing or converting raw material into finished product employing various operations. It
26 consumes large quantities of water and produces polluting waste effluents. About 200 tons/day
27 of textile sludge are generated in Tirupur. Although some quantity of the sludge are disposed in
28 an engineered landfill, much of the sludge is openly dumped, which leads to soil, surface water
® @ 29 and groundwater contamination. The inorganic salts and toxic metals in the sludge pose a threat
30
31
32
33

® O 3+

35
36
37
38
39  structuralmaterials.

40 2. Experimental programme
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2

41 To study the strength properties of fibre reinforced paver blocks , specimens were

@ @ 22 cast and tested with different proportion of textile sludge as cement replacements (‘up to 40% ),
43 with different values of polypropylene fibre (0.25 ,0.5,0.75,1 % by the volume fraction).

44 3. Selection of materials

45 3.1Cement

®0O 4 The minimum grade of cement to be used as per IS 15658-2006 in paver blocks was
ordinary Portland cement of grade 33. In this study ordinary Portland cement of 53 grade

47
6 confirming to Indian standard IS 12269-1987 (BIS, 1987b), with physical properties as given in
49 Table 1, has been used.
‘@ © so 3.2 Coarse aggregate
51
52
53
54 3.3Sand
®0 - Locally available river sand of grading zone | confirming tolS 383-1970 (BIS, 1970) was
56 1.

57 3.4 Quarry dust

confirming to grading zone 1 of IS 383-1970 (BIS, 1970) was used in this experimental work. Its

61 3.5 Polypropylene fibre

Polypropylene fibre obtained from the Don chemical Pvt Ltd, Chennai was used for this

3 study. The physical properties are given in the Table 1.

64 3.6 Water

Portable drinking water having pH value of 7 and|conforming to IS 456-2000(BIS, 2000)

67 3.7 Textile sludge
® O ss
69

0 collected
1

7
®0-
7

2
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3
73 Table 1 physical property of materials
Quarry | Coarse .
Property Cement Sand dust | aggregate Fibre
®© | specific gravity: Kg/dm® g5 |27 26 |23
®0 Standard consistency 3% | - = = =
Initial setting time womin |~ ||
Final setting time 2d0min | ||
Loose bulk density: : Kg/m® 1454.72 | 15025 | 1366
Compacted bulk density: Kg/m® | --- 1724 1750 1656.6
Fineness modulus 3.33 3.8 6.41
Modulus of elasticity: N/mm? 3,500 — 3,900
Extensibility: N/mm? 320 — 400
®0 Melting point = 160 - 170 °C
' Electrical conductivity = Zero
74
® @ 75 3.8 Mix proportions.
76 Several trial mixes were carried out with proportions of cement, fine aggregate (75%
@ @ 77 quarry dust & 25 % sand) and coarse aggregate. The compressive strength test was carried out
@®@® 78 for these trial Mixes. Based on the test results the optimum mix ratio of 1:1.6:114 with a water
38 79 cement ratio of 0.32 was selected. For the present study, twenty five mix combinations were
80  selected as shown in table 2. The textile sludge was used as a replacement of cement by 10 %, 20
%, 30 %, 40 % and polypropylene fibre were used as addition at 0.25 %, 0.5 %, 0.75%,and 1%
82
83
84
85 Table 2 mix proportions
Batch | Cement | Textile Fibre Batch Cement Textile Fibre
No. (%) sludge (%) | (%) No (%) Sludge (%)
(%)
1 100 - - 14 80 20 0.75
2 100 - 0.25 15 80 20 1
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® O s7

88
89
90
91
92

93

®Q o4

95
96
97

98

® @ oo

100
101
102
103

® @104

105
106
107
108
109

® @110

111
112
113
114
115
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4

3 100 - 0.5 16 70 30 -
4 100 - 0.75 17 70 30 0.25
5 100 - 1 18 70 30 0.5
6 90 10 - 19 70 30 0.75
7 90 10 0.25 20 70 30 1
8 90 10 0.5 21 60 40 -
9 90 10 0.75 22 60 40 0.25
10 90 10 1 23 60 40 0.5
11 80 20 - 24 60 40 0.75
12 80 20 0.25 25 60 40 1
13 80 20 0.5
2.8 Casting.

Rectangular paver blocks of size 200 mm x 100 mm X 60 mm Were' cast using

2.9 Testing

3. Results and discussions

Figure 1 shows

at 7 days and 28 days using compaction testing

machine. (200T capacity). The average of 8 blocks (as per 1S 15658:2006) has been reported as
compressive strength at the respective age. The test results for all the combinations are shown in
Figures 1-5.

Figure 2 shows the 7 days and 28 dayscompressive

Figure 3and
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5

® Q16 Figure 5, shows the variation of compressive strength at 7 days and 28 days for the mix
7 with 40% replacement of cement by sludge and addition of fibre at various fractions. From the

11

118 results it is noted that there is no increase in compressive strength due to addition of fibres.
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Fig 5 Compressive strength (sludge 40% & fibre 0-1 %)

4. Conclusion

1.

2.

7) turnitin

block with the combination of sludge as cement replacement Up 0130 %

applications.

yielding

40 Mpa.

fibre content of 0.25 % and 0.5 % yielded with 28 days compressive strength of 40 Mpa.
Therefore the blocks can be used for. medium ftraffic application as per IS

recommendation.
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