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Abstract - Mortar is the basic engineering material used
in most of the civil engineering structures. Mortar like
other engineering materials needs to be designed for
properties like strength, durability, workability and
cohesion. Sludge is an unavoidable product of
wastewater treatment that creates problems of disposal.
In order to minimize the use of cement and natural sand
Sludge and crushed sand is use as their replacement in a
mortar. In our project have to focused on the replace of
cement and natural sand with sludge and crushed sand
by 5%,10%,15%and20% with respective weight with
cement and natural sand and the test performed out to
evaluate the mechanical properties like slump test and
compressive strength of 7 and 28 days.

Index Terms - Cement, Natural Sand, Sludge, Crushed
Sand.
INTRODUCTION

Today construction cost is very high with using
routine material like cement and fine aggregate. This
study includes use of different waste material as a
partial replacement of cement. Industries in India
produce lots of waste which may be useful partial
replacement of all the raw materials due to their
different trying to improve with locally available
waste material so it can be proved economical.
Research in this field and positive results are crucial
so as to continue all developments with least damage
to surrounding environment and obtaining all.
Infrastructures for services and convenience which are
desired to get. Currently, India has taken a major
initiative on developing the infrastructures such as
express highway, power projects, and industrial
structures etc.to meet requirement of globalization. In
recent years, concrete technology has made
significance advances which have resulted in
economical improvements in strength of concrete.
This economic development depends upon the
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intelligent use of locally available materials Sludge
and crusher sand is a major environment problem for
industry. The main recycling and disposal of problem
creates in industries and india.to reduce disposal and
pollution problem emanating from this industrial
waste. One of important ingredients of conventional
concrete is natural sand or river sand, which is one of
the constituents used in the production of conventional
concrete, has become highly expensive and also
scarce. However due to the increased use of concrete
in almost all types of construction works, the demand
of natural or river sand has been increased. To meet
this demand of construction industry excessive
quarrying of sand from riverbeds is taking place
causing the depletion of sand resources. The cost of
cement is also steadily increasing. With increasing
environmental problems because of industrial waste
products comes a great need to use these are product
in appropriate manner to reduce health and
environmental  problems. for this  purpose,
experimental investigation is carried out to develop the
data on the compressive strength development of the
mortar with time and with different percent
replacement of WTP sludge.

LITERATURE REVIEW

D. Mandlik, Prof. S. A. Karale

As we are increasing the percentage of sludge by the
weight of cement. We find that there is in compressive
strength is for M20 grade is decreasing after 15%. For
M30 grade compressive strength decreasing after 10
% replacement of sludge for split tensile test strength
was decreasing after 10% replacement of sludge in
M20 grade concrete and for M30 it will decreasing
after 15% replacement. From above the M20 grade
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concrete give better result than M30 grade concrete.
The test results for flexure will be remaining.

Prof. Drazen Vouk, Marijana Serdar, Domagoj Nakic¢,
Aleksandra Ani¢-Vucini¢ the problem of sludge
disposal is currently becoming increasingly significant
due to the growing number of new WWTPs. Today we
have at our disposal a great number of various
technological possibilities for the treatment and
disposal of sludge, and almost all of them are burdened
with considerable initial-investment and plant-
operation costs. One of the acceptable solutions
involves the use of sludge and its by-products for
various purposes (e.g. ash obtained by thermal
treatment in concrete industry). From the aspect of
sustainable development, the utilisation of sludge
almost fully closes the waste water purification cycle,
and the remaining negligible quantities of waste
substances can be disposed into environment as waste.
In the light of current worldwide trends, Croatia is also
expected to place a greater emphasis on the reuse of
sludge in the near future.

Imrose B. Muhit, Muhammad T. Raihan and MD.
Nuruzzaman

Stone dust can be used as a replacement of sand in case
of mortar preparation which gives good results in both
compressive and tensile strength as well as in crack
formation. By testing from every possible
combination, the best percentage combination is
evaluated and it is 35% of Sand Replacing Stone Dust
with 3% of Cement Replacing Stone Dust. It will
ensure best strengths both in compression and tensile.
Using excessive stone dust as a replacement of cement
is not preferable because from tested results it is
proved that, if cement is replaced by more than 5%
stone dust by weight of cement, it causes detrimental
effect to strength. Stone dust is quite appropriate to be
selected as the substitution of fine aggregate but not as
the excessive replacement of cement. To resist the
crack propagation and penetration into the center,
stone dust may be a solution for mortar preparation
industry.

Yajurved Reddy M, D.V. Swetha, S. K. Dhani

The manufactured sand is a best alternative for natural
sand in terms of strength and durability. Manufactured
sand yields mixes with low work ability as the particle
shape is angular and it can be compensated by adding
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admixtures to the mix. The 60% replacement of
natural sand by manufactured sand yielded good
compressive strength, split tensile strength, flexural
strength for M20 and M30 grade concrete compared to
other proportions of mixes. The 60% replacement of
natural sand by manufactured sand has shown good
resistance to acid treatment in compressive strength,
split tensile strength, flexural strength for M20 and
M30 grade concrete compared to other proportions of
mixes.

Vaishali Sahu, V. Gayathri

This work brings forth the compatibility of two
potential industrial by-products namely fly ash and
lime sludge in mortar mix. The large amount of silica
and alumina available in fly ash and rich content of
calcium oxide in lime sludge, make them compatible
with each other and can replace cement also. The
strength was increased continuously with curing
period. The addition of gypsum showed positive effect
on strength due to accelerated pozzolanic reaction. For
type | mortar, the highest strength of 6 N/mm2 was
observed for binder Il (1% gypsum) after 28 days
curing period. By increasing the content of LS and
subsequent decrease of FA content under type Il
mortar showed increased strength of binder IV as
compared to binder IlIl. The maximum strength
achieved after 28 days curing for type Il mortar was
14 N/mmz2 (binder 1V).

A.M. Md Nazar, N.F. Abas, M.A..Othuman Mydin
Paper mill sludge waste is suitable for use in small
amounts of concrete mixes as a replacement for
cement, but it does not appropriate for large quantities.
BUSTUC 2013 02001-p.7 The best percentage of mix
volume for paper mill sludge is 10 %, because it has a
tendency to absorb water and its strength is long-
lasting. A good relationship was observed between the
density and strength of concrete mixes containing
paper mill sludge.

Dessalegn Mamaru

The use of manufactured sand as natural sand
replacing material in concrete production was studied
and after the research work is done, the following
conclusions were made: Generally, as the replacing
materials increase the absorption of the sample
increase, specific unit weight decreases, specific
gravity decreases, and the workability of fresh
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concrete decreases. The maximum compressive
strength of natural sand replacement with
manufactured sand was obtained at 40% replacement
and the corresponding compressive strength is 31.25
MPa. The use of manufactured sand in the
construction industry can save the environment and
provide optimum exploitation of the resources.
Generally, it is concluded, physical properties of fully
or partially replaced natural sand by manufactured
sand are fulfilled the minimum standards for unit
weight, absorption, specific gravity, fineness modulus,
and gradation at 40%. The workability of fresh
concrete  was decreased by 33.43% when
manufactured sand increases from 10% to 60%. The
maximum compressive and flexural strengths at 40%
replacement were 31.25 MPa and 4.37 MPa
respectively for the target concrete grade C-25.

CONCLUSION

As we are increasing the percentage of sludge by the
weight of cement. We find that there is in compressive
strength is for M20 grade is decreasing after 15%. For
M30 grade compressive strength decreasing after 10
% replacement of sludge For split tensile test strength
was decreasing after 10% replacement of sludge in
M20 grade mortar and for M30 it will decreasing after
15% replacement. From above the M20 grade mortar
give better result than M30 grade mortar. The test
results for flexure will be remaining. The results
presented in this paper, indicate that the incorporation
of a Sludge in mixed cement is not feasible for making
masonry mortars for high Strength Adequate strength
developments were not found in mortars made of the
mixed cement and Sludge as cement replacement for
1:3 mortars at 28 days. Sludge may be used in masonry
mortar to improve the long-term bond. The
compressive strength and flexural strength of the
mortars were improved when no more than 10% of the
cement was replaced by the calcite DWTS in the
composite. The optimal mix was 10% replacement,
where the highest compressive strength and flexural
strength of mortar were achieved. The calcite DWTS
was found to decrease the water capillary absorption
of the mortars due tote large and open pores of the
composites being confined by extra C-S-H formation
from the pozzolanic reaction of the calcites DWTS.
This confirms that inclusion of calcite DWTS could
improve the durability of cementations material. 4.
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The mortar with crushed sand performed better than
mortar with natural sand as the property of crush
Sandi‘s better than that of natural sand .From our study
it is concluded that different Crushed sand gives
different results for compressive strength depending
on different quarries and from study of different
research paper at 40% to 50% replacement of crushed
sand the maximum compressive strength is obtained.
The maximum tensile strength of mortar is obtain
até0% and 70% replacement of natural sand with
Crushed Sand. Crusher crushed has control on the
workability property of mortar. The slump value and
the compaction factor decreased with the increase in
crusher crushed due to high fineness and flaky
particles of crusher crushed, requires greater amount
of water. According to the study, crusher crushed has
high fineness which provides sensible cohesiveness of
the mix and increases the water demand. As per the
study, it demonstrates an increment in strength and
quality when crusher crushed replaces fine aggregate
up to certain rate mortar produced by using crusher
crushed has durability properties comparable to or
superior than, proportional control mixes Utilization
of crusher crushed demonstrates efficient Micro filling
ability. Use of crusher crushed waste in mortar mix
proved exceptionally helpful to produce green
sustainable Mortared. This study focuses the relative
performance of mortar by normal sand and crushed
stone and Mortared by stone powder and stone chip.
Same performance was evaluated using brick chip
instead of stone chip. From the laboratory study, it can
be concluded that stone powder is well appropriate for
medium graded mortar for better value of compressive
strength for the ratios of 1:1.5:3,1:2:4 and 1:2.5:5
respectively from that of normal sand. Similarly for
brick chip in all the ratios mortar give higher
compressive strength but less value than the stone chip
mortar.
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