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Abstract

An effective utilization of industrial and agricultural waste produced by industrial process has been the focus of waste reduction
research for environmental, economical and technical reasons. If some of the waste materials are found suitable in concrete
making not only cost of construction can be cut down, but also safe disposal of waste material can be achieved. China clay waste
products chips when crushed to required nominal sizes such as 10mm, 15mm, 20mm, 40mm etc. provide a rough and irregular
surface which aids in bonding of cement paste and the aggregate. Ceramic production conducts on temperature 200°C to 2000°C,
So the possibility of pozzlonic reactivity in such products, which is responsible for long term strength and good durability. In this
study propose to use waste china clay powder as partial replacement for fine aggregates in natural fiber reinforced concrete.
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I. INTRODUCTION

Concrete is the most widely consumed material in the world, after water. Nowadays, most of the construction of buildings and
infrastructures are using concrete as a construction material. China clay waste is a product after purification of china clay from
their ore which is one of the major waste materials. To produce one ton pure china clay eight to nine ton waste generates.
However, some wastes are similar in composition to the natural raw materials used in the construction industries. Thus,
upgrading wastes to alternative raw materials is of technological, economic and environmental interest. Natural fibers reinforced
into bio plastics are a good example of green composites, which is easily degradable by bacteria and enzyme. The major
problems of natural fibres are, reinforced material is improper contact of adherent surface and polymer matrix with bad
interaction load transformation from matrix to fiber.

Il. MATERIALS AND METHODOLOGY

A. Ordinary Portland Cement (OPC)

Ordinary Portland cement will be the most common type of cement that is generally used around the world .Tests results are
tabulated in Table - 1.
Table - 1
Physical Property of Cement

SI.No Property Reqltél:rselmlezrltlsgzsgper Obtained Values
1 Standard Consistency (%) 30-35 32
2 Specific gravity 3.10-3.15 3.125
3 Fineness modulus (%) 9.5
4 Initial Setting Time 30 minutes minimum 75 minutes
5 Final Setting Time >6 hrs >4hrs
6 Compressive Strength N/mm? at 28 days | 53 N/mm2minimum N/mm?

#. China Clay waste

China clay waste is the spoil resulting from the production of china clay. It is largely produced in the Kutch district of Gujarat
region of India, for every tone of china clay produced an average of 9 tons of waste are produced.

All rights reserved by www.ijste.org 289



Study on Partial Replacement of Fine Aggregate with China Clay Waste in Natural Fibre Reinforced Concrete
(1JSTE/ Volume 3/ Issue 10 / 054)

L. Aggregate

Aggregates are one of the important constituents in concrete. They reduce shrinkage, give body to the concrete and effect
economy. Physical properties of coarse aggregate and fine aggregate are shown in Table -2 and Table - 3

Table — 2
Physical properties of coarse aggregate
SI.NO. Properties Values | IS Specification
1 Specific gravity 2.71 26-28
2 Bulk density 1.72 Kg/l >1.48 Ko/l
3 Water absorption 0.45% <0.5%
4 Fineness modulus 3.03 6-8
5 Crushing value 28.92% <45 %
Table -3
Physical Properties of fine aggregate
SI.NO. Properties Values | IS Specification
1 Specific gravity 2.53 26-28
2 Bulk density 1.57 Kg/l 1.45 Kg/l
3 Water absorption | 11.43%
4 Fineness modulus 3.86 2-35

f. Banana Fibers (BF)

Natural fibre provides usable structural properties at a relatively low cost. Banana fibres with aspect ratio of 100 were used for
casting specimens. The physical properties of banana fibre were tested in PSG TECH textile laboratory are given in Table - 4.
Table -4
Properties of Banana Fiber

SI.No Property Specifications
1. Length 25 mm
2. Diameter 0.25 mm
3. Aspect Ratio 100
4 Elongation 1.7 %
I1l. MIXDESIGN

Mix design is done for M25 grade concrete according to IS specifications. The material quantity as per mix design for 1m3 is
shown in Table — 5.

Table—5
Quantity of Materials as Per Mix Design (For 1md)
Contents Quantity
Cement 388 kg/m®
Fine aggregate 518 kg/m®
Coarse aggregate 1180 kg/m?®
Water 250.52 kg/m?®
Mix proportion 1:1:1.33:3.041.33
Water cement ratio 0.37

IV. EXPERIMENTAL RESULTS

A. Control Mix Results

The control mix 28 day strength was found out and the values obtained are tabulated in Table — 6.
Table -6
Control Mix Results

28" Day
M 25 Grade of Concrete 1 5 3 Avg.
Compressive Strength of Cube (MPa) | 33.78 | 32.89 | 36.44 | 34.37
Split Tensile Strength (MPa) 333 | 354 | 3.26 | 3.37
Flexural Strength (MPa) 7.08 | 7.04 | 712 | 7.08
Water Absorption (%) 325 | 351 | 331 | 3.36

#. Replacement by China Clay Waste.

1) Compressive Strength
The compressive strength was tested as per the IS: 516-1959 and obtained value are tabulated in Table - 7.
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Table—7
Average Compressive Strength (MPa)
Mix ID 7t Day 28" Day
Sample 1 | Sample 2 | Sample 3 | Average | Sample 1 | Sample 2 | Sample 3 | Average
CC10 26.67 25.78 26.22 26.22 38.22 37.78 36.89 37.36
21 Split Tensile Strength
The experiments are performed as per standards. The obtained values are tabulated as shown in Table — 8.

Table -8
Average Split Tensile Strength (MPa)
. 28" Day
Mix 1D Sample 1 | Sample 2 | Sample 3 | Average
CCST 10 3.47 3.68 3.40 3.51

) Flexural Strength
The obtained strength results are tabulated as shown in Table — 9.

Table -9
Average Flexural Strength (MPa)
. 28" Day
Mix 1D Sample 1 | Sample 2 | Sample 3 | Average
CCFS 10 8.56 8.64 8.48 8.56

4] Water Absorption
The experiments are performed as per standards. The obtained values are tabulated as shown in Table - 10

Table — 10
Average Water Absorption (%)
. 28" Day
Mix 1D Sample 1 | Sample 2 | Sample 3 | Average
CCWA 10 4.5 4.3 4.4 4.3%

. Addition of Banana Fibre.

1) Compressive Strength
The compressive strength was tested as per the 1S: 516-1959 and obtained value are tabulated in Table - 11.
Table — 11
Average Compressive Strength (N/mm?)
Mix 1D 7t Day 28" Day
Sample 1 | Sample 2 | Sample 3 | Average | Sample1 | Sample 2 | Sample 3 | Average
BF 0.50 26.22 27.11 25.78 26.37 37.72 36.98 37.87 37.52
1) Split Tensile Strength
The obtained values are tabulated as shown in Table - 12.

Table — 12
Average Split Tensile Strength (MPa)
. 28" Day
Mix 1D Sample 1 | Sample 2 | Sample 3 | Average
BFST 0.5 3.98 3.93 3.83 3.91

JJFlexural Strength
The experimental strength results are tabulated as shown in Table - 13.

Table - 13
Average Flexural Strength (MPa)
. 28" Day
Mix 1D Sample 1 | Sample 2 | Sample 3 | Average
BFFS 0.5 10.84 9.37 1041 10.21
4 Water Absorption
The obtained values are tabulated as shown in Table — 14.
Table — 14
Table 14 Average Water Absorption (%)
. 28" Day
Mix 1D Sample 1 | Sample 2 | Sample 3 | Average
BFWA 0.5 5.1 5.2 5.14 5.15 %

FJVariation Graph
The variations of 28th day compressive strength of various mixes were shown in the Fig. 1

All rights reserved by www.ijste.org 201



Study on Partial Replacement of Fine Aggregate with China Clay Waste in Natural Fibre Reinforced Concrete
(1JSTE/ Volume 3/ Issue 10 / 054)

40 -
"g COMPRESSIVE STRENGTH
&
6 35
=t
o —_— " 37.52
g 37.36
&
W 28 -
@
=
"
3
S -
S 34 4.37
g 4 343
(=]
(&)
@
-1}
g 32 .
o
Z
30 T . T v T
CM cC BF
Mix ID

Fig. 1: 281 Day Average Compressive Strength

The variations of 28th day Split Tensile Strength of various mixes were shown in the Fig. 2.
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The variations of 28th day Flexural Strength of various mixes were shown in the Fig. 3.
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The variations of 28th day Water Absorption Strength of various mixes were shown in the Fig. 4.
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V. CONCLUSIONS

Based on experimental study following conclusions can be drawn. The control mix test results for M25 grade of concrete such as
compressive strength, split tensile strength, flexural strength and water absorption were obtained. For various percentage of china
clay were considered to obtain the peak 28 day compressive strength for concrete mix containing 10 % replacement of china
clay as 37.36 MPa and it was found to be 20% more than the control mix. When partial replacement of fine aggregate by china
clay compare with control mix, it is found that for split tensile strength and flexural strength there were slight increase, but
approximately same. The water absorption of partial replacement of fine aggregate by china clay were found to be 22%
increased compare with the control mix. The compressive strength of china clay and banana fibre are greater than the Control
Mix. But the compressive strength of concrete obtained using China Clay and results obtained from addition of BF are
approximately same. Average compressive strength is increasing slightly from control mix to concrete with china clay. An
approximately same compressive strength for banana fibre reinforced concrete and concrete with china clay. Average split tensile
strength of concrete with clay and banana fibre are greater than the Control Mix. It is found to be approximately same. Average
flexural strength achieved better increase for banana fibre reinforced concrete compare with control mix. The flexural strength of
concrete with china clay is obtained as 8.56 MPa which is greater than control mix and lesser than banana fibre reinforced
concrete. The flexural strength is found to be 17% more than concrete with china clay, also 31% more than banana fibre
reinforced concrete. A better increase for banana fibre reinforced concrete when compare with control mix. The water absorption
of concrete with china clay is obtained as 4.3% which is greater than control mix and lesser than banana fibre reinforced
concrete.
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