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Abstract — Studies show that about 20-30% of material
prepared in the tile manufacturing plants are
transforming into waste. This waste material should
have to be reused in order to deal with the limited
resource of natural aggregate and to reduce the
construction wastes. Crushed waste mosaic tiles and
Granite powder are used as a replacement to the coarse
aggregates and fine aggregate. The waste crushed tiles
were partially replaced in place of coarse aggregates by
10%, 20%, 30%, 40% and 50%. Granite powder was
replaced in place of fine aggregate by 10% along with
the ceramic coarse tile. M25 grade of concrete was
designed and tested. The mix design for different types of
mixes were prepared by replacing the coarse aggregates
and fine aggregate at different percentages of crushed
tiles and granite powder. Experimental investigations
like workability, Compressive strength test, Split tensile
strength test for different concrete mixes with different
percentages of waste crushed tiles and granite powder
after 7, 14 and 28 days curing period has done. It has
been observed that the workability increases with
increase in the percentage of replacement of granite
powder and crushed tiles increases. The strength of
concrete also increases with the ceramic coarse tile
aggregate up to 30% percentage.
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I- INTRODUCTION

Due to the modern civilization, the solid waste from

the demolition of constructions is increasing day by
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day. Also there is a huge usage of tiles in the present
constructions and it is increasing in day by day.
Ceramic products are part of the essential construction
materials used in most buildings. Some common
manufactured ceramics include wall tiles, floor tiles,
sanitary ware, household ceramics and technical
ceramics and faucets. They are mostly produced using
natural materials that contain high content of clay
minerals. However, despite the ornamental benefits of
ceramics, its wastes among others cause a lot of
disturbance to the environment. And also on the other
side waste tile is also producing from demolished
wastes from construction. Indian tiles production is
750 million per year in the industry, about 15%-30%
waste material generated from the total production.
This waste is not recycled in any form at present,
however the ceramic mosaic waste is durable, hard
and highly resistant to biological, chemical and
physical degradation forces so, we selected these
waste tiles as a replacement material to the basic
natural aggregate to reuse them and to decrease the
solid waste produced from demolitions of
construction. Waste tiles and granite powder were
collected from the surroundings.

- EXPERIMENT DETAILS

Different types of mixes were prepared by changing
the percentage of replacement of coarse and fine
aggregates with crushed tiles and granite powder.
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Total 10 types of mixes are prepared along with
conventional mixes. The coarse aggregates are
replaced by 10%, 20%, 30%, 40% and 50% of
crushed tiles and the fine aggregate is replaced by
10% of granite powder along with the coarse
aggregate.

I1I- TEST RESULTS

Slump Cone Test. The test was conducted for fresh
concrete prepared before the moulding process. A
total of 14 concrete mixes are prepared at different
times. Workability Results obtained from slump cone
test for M25 grade of concrete is shown in table.
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Compressive Strength:

A total of 30 cubes of size 150 x 150 x 150mm were
casted and tested for 7 days, 14 days and 28 days
testing each of 10 specimens after conducting the
workability tests. The results are tabulated below:

\ i Aggregate Compms:'e ?‘:?gth:of M2§
} Desiguation Rtphftmcnts % grace mivmm
(CCA+GP) Tdays | l4days | 28days
Mo 0+0 203 2.25 32.85
: Ml 10-0 2385 31,08 36.14
3 M2 2040 26.01 247 39.11
4 M3 3040 am 315 2.1
5 Md 400 BN 31.45 36.79
6 Ms 4040 2.00 2859 38
U M6 10-10 2084 2835 34.16
§ M7 20710 24.35 3.4 39.11
9 M8 30+10 21.82 38,02 4.n
10 M9 40:10 A1 2781 3.50
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Split Tensile Strength:

The split tensile strength obtained by testing the
cylindrical specimen for M25 grade of concrete to all the
mixes designed for various replacements are given
below. The replacement of aggregates by various
proportions has positive effect on the strength of the
concrete.
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IV - CONCLUSION

The following conclusions are made based on the
experimental investigations  on  workability,
compressive  strength,  split  tensile  strength
considering the environmental aspects also:

The workability of concrete increases with the increase
in tile aggregate replacement. The workability is
further increased with the addition of granite powder
which acts as admixture due to its chemical
properties.

The properties of concrete increased linearly with the
increase in ceramic aggregate up to 30% replacement
later it is decreased linearly.

M3 & M8 mix of concrete produced a better concrete
in terms of compressive strength, split tensile strength
than the other mixes. But the mixes up to 50% of
ceramic coarse aggregate can be used.

The addition of tiles waste can cut the cost of coarse
aggregate so as the cost of construction.
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The split tensile strength of ceramic tile aggregate is
very much in a straighter path compared to the
conventional grades of concrete.
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