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Abstract

The world’s demand for natural resources increasing
every year, at the same time waste generation from
industries also increases simultaneously. The aim of
this project is to utilize the industrial waste for
construction purpose. This project deals with the
experimental investigation on properties of concrete
with eco sand and demolished concrete as replacement
to fine aggregate and coarse aggregate. While
considering the current scenario, only very little
amount of demolished concrete is reused and recycled.

The disposal and dumping of demolished concrete in
land is problematic. The eco sand is a by-product from
cement manufacturing unit. For all the trail mixes 20%
of the FA is replaced with eco-sand!’. The intention of
this project is to determine the optimum percentage of
replacement of CA using demolished concrete
aggregate. The fresh and hardened properties of
different concrete mixes were compared with
conventional concrete.

Keywords: Demolished concrete, M-sand, Eco sand,
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Introduction

Concrete is a construction material composed of cement, fine
aggregates and coarse aggregates mixed with water which
hardens with time. Aggregate is the granular material used to
produce concrete or mortar. When the particles of the
granular material are so fine that they pass through a 4.75mm
sieve, itis called fine aggregate. Due to lack of availability of
river sand the engineers has to look for alternative material
like M-sand and eco-sand. Coarse aggregate are generally
gravel and crushed stone which are greater than 4.75mm.
Demolished concrete is available now a day in large quantity.

Utilization of industrial waste materials in concrete to
compensates the lack of natural resources, to find alternative
method to save the nature resources. There are a number of
industrial wastes which can be used as fully replacement or
partial replacement for coarse aggregate and fine aggregate.

Thus, in this paper the concept of replacement of coarse
aggregate with demolished concrete and fine aggregate with
eco sand and M sand is used to determine the optimum
replacement.

Methodology

Literature related to utilisation of industrial wastes has been
collected. Based on the literature review, the object of the
project was defined. Ample no of the project has been alone
utilising the demolished concrete aggregate as a replacement
to coarse and fine aggregate in concrete.

Also, some project has been done by utilising the eco-sand as
a replacement to fine aggregate in concrete. But none of the
project has been done utilising both eco-sand and demolished
concrete as a replacement to fine aggregate and coarse
aggregate respectively.

After freezing the industrial wastes that is going to be used in
the project, materials were collected and characterisation of
the material has been done. Mix design was prepared
followed by casting and testing fresh and hardened concrete
properties.

Mix Proportion

Trial mixes were prepared by the proportion of replacement
of course aggregate using demolished concrete aggregate.
Based on the literature reviewed the optimum percentage of
replacement of fine aggregate using eco-sand is twenty. Also,
the replacementcoarse aggregate using demolished concrete
aggregate has given acceptable results when its replacement
percentage is in the range 5 to 30.

This paper deals with the experimental results obtained by
varying the replacement percentage of coarse aggregate from
10 to 25 using demolished concrete aggregate.

Results and Discussion

A. Workability: As we are replacing the actual ingredient of
concrete using industrial wastes, it is necessary to check the
workability of the trial mixes.

Slump cone test was conducted and the slump values
obtained are low.

Hence, compaction factor test was performed and the mix is
found to be a stiff one. The results of the compaction factor
test proved that the mixes are very stiff except that of the
conventional M20 concrete.

Vee-Bee compaction was conducted to determine the
compatibility of the mixes. The results confirmed that the
mixes are very stiff.
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B. Compressive Strength: The seven days compressive
strength test of concrete cube of mix-1 is found to be greater
than the M20 concrete by four percent. In case of mix-2 it is
greater than nine percent; mix-3 is greater by ten percent;

mix-4 is lesser by thirty percent.
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Fig. 3: Vee-Bee Compaction Test
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Fig. 4: 7 Days Compressive Strength

The fourteen days compressive strength test of concrete cube
of mix-1 is found to be greater than the M20 concrete by five
percent. In case of mix-2 it is greater than seven percent; mix-
3 is greater by twenty-six percent; mix-4 is lesser by twenty
eight percent.
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Fig. 5: 14 Days Compressive Strength
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Fig. 6: 27 Days Compressive Strength

The twenty-eight days compressive strength test of concrete
cube of mix-1 is found to be greater than the M20 concrete
by two percent. In case of mix-2 it is greater than four
percent; mix-3 is greater by nine percent; mix-4 is lesser by
thirty percent.
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The reason for the reduction in compressive strength values
of mix-4 is that the hydration of cement is not completed due
to the lack of water. The cementitious material present in
demolished concrete aggregate absorbs water and so the
workability of the mixes are too low.

Compressive strength of the concrete and workability can be
improved if and only if high range water reducing admixtures
are used.

Conclusion

From this experimental study it is found that beyond twenty
percent replacement of coarse aggregate using demolished
concrete aggregate, the compressive strength decreases.

The workability of the concrete mixes are found to be stiff
which in turn makes the concrete tough for practical
application. To overcome the challenge of poor workability,
suitable chemical admixture can be used. When the
workability is improved, these mixes will help in lessening
the usage of river sand which avoids depletion of the same.
Moreover, without admixtures these concrete mixes can be
used for shallow sections and road pavement work as it has
true slump range.

The optimum replacement percentage of the coarse aggregate
using demolished concrete aggregate is found to be twenty
percent.
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