Experimental Study on Strength Characteristics of Concrete
with Waste Paper Sludge Ash as Partial Replacement of
Cement
G.SudarshanReddy1|K.Chandu1|M.Arun Kumar1|V.Pavan Reddy|A.Sai Kumar 2|Dr. DumpVenkateswarlu 3
1.

UG Students, Department of Civil Engineering, Godavari Institute of Engineering and Technology (A), Rajahmundry, Andhra

Pradesh, India.
2

Assistant Professor, Department of Civil Engineering, Godavari Institute of Engineering and Technology (A), Rajahmundry,

Andhra Pradesh, India.
3

Professor, Department of Civil Engineering, Godavari Institute of Engineering and Technology (A), Rajahmundry, Andhra

Pradesh, India.

Abstract: The sludge waste of paper is the main unused product that obtained during the manufacturing process of paper from
the paper manufactured industries. From the statistics of world water pollution around 1.2 crore tonnes of waste sludge is
disposing every year around the world .In the process of Paper making it produces vast amount of waste in the solid form which
contains fibrous material but which cannot be recycled to prepare the good quality of paper so for this reason the manufactures
dump this material in nearby water sources or in dumping yards.In this thesis the feasibility of paper sludge using in concrete
production as the partial replacement by cement weight In the disaster scenarios government adopted same methodology to
prepare the temporary shelter for the emergency services . To investigate the utilization of paper sludge and fly ash as
Supplementary Cementations Materials (SCM) and influence of these Paper sludge and fly ash on the Strength of concretes made
with different Cement replacement levels and compare with ordinary concrete. Investigate low cost concrete by using Paper
sludge and fly ash as Supplementary Cementations Materials (SCM) and compare the cost of each per meter cube. The mix
proportions that has been prepared by replacing the cement by paper sludge in the following percentage replacements
accordingly in the assortment of 0 %, 10 %, 20 %, 30 % and 40 % by weightiness of cement for M-40 mix. The test results are
observed up to 56 days due to involvement of durability and performance
KEYWORDS: Paper Waste Sludge, Hypo Sludge Compressive Strength, Split Tensile Strength, Flexural Strength, Durability and
mix design
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I. INTRODUCTION
Paper industry waste product sludge is the one of the

1.1Key Objectives Of The Study

major and vast problem for the paper industries and

To inquire about the utilization of fly red hot flotsam

card board industries. The material might be a

and

by-consequence of the de-inking and re-pulping of

Cementitious Materials (SCM) and effect of these Paper

paper. The blend measure of papyrus refuse made on

garbage on the Strength on concretes made with

the earth is various million tones. The first reusing and

different

move courses for paper filth are land-spreading as

compressive nature of the strong 3D square, bar and

provincial compost, conveying paper overflow powder,

barrel. To consider the delayed consequences of

or move to landfill. In valuable terms, paper slop

concretes like Paper sludge strong, fly slag strong,

involves cellulose fibers, fillers, for example, carbonate

mixing of Paper grime and fly red hot remains concrete

and china earth and waiting synthetic substances bound

and mixing of Paper slop, fly powder and iron oxide

up with water.The moistness substance is ordinarily up

concrete. To consider the outcomes of compressive

to 40%. The substances is thick, clingy and hard to dry

nature of every mix of cements.

jetsam,

ferrous

Cement

oxide

as

substitution

Supplementary

levels.

To

find

and can change in thickness and knottiness. It has an
essentialness substance that makes it a significant

1.2 SCOPE OF THE STUDY

contender as a choice fuel for the make of Portland

a) To give a most traditionalist concrete.

concrete. Paper age is anespecially capital and work

b) It should be successfully gotten in field.

genuine development. Wood pound is the stringy

c) Using the wastes in accommodating manner.

material that results when wood is disengaged into its

d) To reduce the expense of the turn of events.

constituent

e) To advance the insignificant exertion housing to the

strands

by

creation

or

mechanical

methodsThe measure of slime created by a reused paper

E.W.S. bundle people.

factory is enormously reliant on the kind of outfit being

f) To find the perfect nature of the deficient substitution

utilized and finished result being produced. This review

of concrete.

incorporates diverse solid blends to decide the impact

g) Minimize the most extraordinary enthusiasm for

of Paper slime got from Rayalaseema paper process

bond.

Pvt.Ltd, plant close to the northern bank of waterway

h) Minimize the most extraordinary defilement in

Tungabhadra close Kurnool town Gondiparlla town in

condition as a result of bond and shield the ozone layer

the State of A.P. Distinctive rate of Paper muck

from green house gasses.

substitution. The testing is just done following 56 days

I) To concentrate the breakheadway in cemented

of throwing. The resting example was 150mm distance

concrete.

across

and

300

150mmX150mmX150mm
600X150X150mm pillar.

MM
3D

stature
shape

II.LITERATURE RIVIEW

barrel,
and

There were aggregate of five

M.

Palanisamy

et.al.(2010)Test

assessments

in

developing insignificant exertion concrete from

clusters of cement blends, comprises of each 10%

paper industry waste R. Srinivasan, *K. Sathiya and M.

augmentation of Paper slime, fly powder, ferrous oxide

Palanisamy, 2010 Over 300 million tons of mechanical

substitution from 0%, 10%, 20%, 30% and 40% by its

wastes are being conveyed per annum by manufactured

weight.The new innovation will offer the mash and

and green procedure in India. These materials pose

paper industry.

issues of move and prosperity threats. The wastes like
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phosphogypsum, fluorogypsum and red mud contain
unpleasant corruptions which inimically impact the
quality and various properties of building materials
taking into account them.
Jayraj

et.al.

(2013)A few information has

been

III. MATERIALS USED

circulated on usages for Paper overflow. There is a

3.1 Paper waste sludge

nonappearance

structure

The compound synthesis of paper will relies up on the

properties of the material.In 2013, Jayraj et al done test

sort or evaluation of paper. Ordinarily most grades of

assessment on nature of concrete and perfect pace of the

paper Comprise of natural

midway substitution by setting up a mix M20 survey

comprising of cellulose ,hemi cellulose ,liginin or

was created by Indian Standard technique and the

potentially different compound of lignin

equivalent was used to set up the test tests. In the test

might be 70 to 100%.inorganic bit comprising of

played out, the perfect compressive nervousness got by

predominantly filling and stacking material, for

utilizing paper squander was at 30% substitution. The

example, calcium carbonate, earth, titanium oxide

took a gander at estimations of cost show ceaseless

Methodology to get the new solid which are framed by

decrement in outright expense of per cubic meter

supplanting of paper muck, fly debris materials and to

concrete.

give the practical investigation when creating of cement

Jayesh kumar Pitroda et. al. (2013)As a piece of focused

with modern waste

of

information

on

the

and inorganic material

on assessment of nature of concrete and perfect pace of
the midway substitution by displacing bond by
methods for 10%, 20%, 30%, and 40% of Paper Sludge.
Keeping this view, the purpose of assessment is the
direct of concrete while incorporating of waste with
different degrees of Paper slop in concrete by using tests
like weight quality and split quality.
Rushabh shah et.al (2013) In 2013, Rushabh shah and J.
Pitroda concentrate the outcomes of the security mortar
of mix degree 1:3 in which cement is to some degree
replaced with Paper Sludge as 0%, 10%, 30%and half by
weight of cement. Test comes about exhibit the
decreases in the quality properties of mortar with Paper
Sludge for quality at 7 &28 days as deficient replacing
with the bond in the solid mortar 1:3. So it tends to be
used as a piece of non-essential parts in the low range
compressive quality where quality isn't required and
insignificant exertion brief structure is prepared.
R. Balamurugan et. al (2014) Study on make ease
concrete by blending various extents of bond in with
Paper ooze. Work is stressed with exploratory
assessment on nature of concrete and perfect pace of the
midway substitution by replacing bond by methods for
5%, 10%, 15%, and 20% of Paper Sludge. In 2014,
Abdullah Shahbaz Khan et al show piece work is
composed towards developing insignificant exertion
concrete from paper industry waste. Composition work
is finished with M20 and M30 review concrete with W/c
proportion.

Figure 3.1.1 : PAPER WASTE SLUDGE
3.2 Coarse Aggregate
The segments from 80 mm to 4.75 mm are named
as coarse aggregate. The divisions from 80 mm to 4.75
mm are named as coarse aggregate. The Coarse
Aggregates from pounded Basalt shake, fitting in with
IS: 383 is beuse. The flakiness and lengthening
3.3 Fine Aggregate
Those portions from 4.75 to 150 micron are named as
fine total. The stream sand and squashed sand is to be
utilized in blend as fine total adjusting to the necessities
of IS: 383. The waterway and sand is wash and screen,
to dispose of pernicious materials and over size
particles
3.4 WATER
Water is an important ingredient of concrete as it
actually participates in the chemical reaction with
cement.
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IV. METHODOLOGY
a) Tested the material properties according to Indian
norms code (IS383– 1996) techniques.
b) Mix plan for solid extent has been produced
according to IS 10262– 1982.
c) Casted and cured the solid examples according to
Indian principles systems.
d) The trademark quality of solidified solid example was
tried according to IS 456 –2000.
e) Finding the ideal quality of ideal substitution of
Paper muck as concrete.
f) Compare the aftereffects of ordinary concrete and
halfway substitution concrete.
Fig.5.1.2: compressive strength vs percentage of Paper
V. TESTS RESULT AND DISCUSSIONS

sludge

5.1 COMPRESSIVE STRENGTH:
Table 1 : Compressive strength test results

Mi

Proportions

Compressio

N/mm

x

of Binding

n

2

No.

Materials
Strengt
h

28
Days

A1

Conventiona

3 Days

7 Days

21.08

29.117

46.811

24.790

30.145

48.278

26.119

32.882

39.292

22.426

27.882

39.292

19.081

19.464

35.240

l mix
A2

90% Cement
+ 10% Paper
Sludge

A3

80% Cement
+ 20 % Paper
Sludge

FIG. 5.1.1 COMPRESSION TEST ON CUBES

A4

70% Cement

Compressive strength of concrete is considered to be the

+ 30% Paper

most valuable and important property of concrete since

Sludge

it gives the overall picture of the concrete quality.

A5

60% Cement
+ 40% Paper
Sludge
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FIG.5.2.1:Splittensile strength Vs percentage of Paper
Sludge

5.2 SPLIT TENSILE STRENGTH:

TABLE 2 : SPLIT TENSILEFSTRENGTH TEST RESULTS
Proportions

of

MIX NO. Binding Materials

strengt
Compressive

h

N/MM2
3 DAYS 7DAYS 28DAYS
A1

Conventional mix

90%
A2

Cement

2.524

3.167

3.466

2.782

3.255

3.544

3.189

3.450

3.792

2.819

2.853

3.412

2.466

2.445

3.221

+

10%Paper Sludge
80% Cement + 20 %

5.2.1 SPLIT TENSILE STRENGHT ON CYLINDER

A3

Paper Sludge
70% Cement + 30%

The test results for 7days, 14 days and 28 days of split

A4

Paper Sludge

tensile strength with various percentages replacement
of cement by fireclay and fine aggregate by foundry
sand are presented in tables and then discussed. From

60% Cement + 40%
A5

Paper Sludge

the results it may observed that increment and
decrement of results by replacing various percentages
of materials.
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FIG.5.2.2 : Split tensile strength Vs Ageof curing
5.3 WATER PENETRATION:

FIG. 5.3.2: Water penetration Vs percentage of Paper
Sludge

TABLE 3 : WATER PENETRATION TEST RESULTS
Mix

Proportion

NO.

Materials

of

Binding Water penetration,
c.m
28 DAYS 56 DAYS

A1

Conventional mix

1.69

1.41

1.31

1.23

1.10

1.06

0.92

0.73

1.04

1.21

90% Cement + 10% Paper

Fig. 5.3.1 : Water penetration testing machine
A2

Sludge

The test results for 28days, 56 days of water penetration
with various percentages replacement of cement by
Paper sludge is presented in below table and then

80% Cement + 20 % Paper
A3

Sludge

discussed. From the results it may observed that
increment and decrement of results by replacing
various percentages of material.

70% Cement + 30% Paper
A4

Sludge
60% Cement + 40% Paper

A5

Sludge

5.4 RAPID CHLORIDE ION PENETRATION TEST (TEST):
The Rapid chloride permeability test of M30grade
concrete mixes replacing OPC by paper sludge at 0%,
10%, 20%, 30% and 40% is investigated. The results of
rapid chloride permeability test of A1, A2, A3, A4 and
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A5 concrete mixtures tested at 28 days and 56 days are
VI.CONCLUSIONS

represented in table 6.4.
By

conducting

vast

number

of

experimental

investigations the concerned compressive strength and
the tensile strength of the concrete material is observed
the following results as observations,
1) Nearly 10% altering the cement by paper sludge
adding in concrete of M40 grade gives the maximum
strength against compression load i.e., 48.28 N/mm2 as
compressive strength and 3.53 N/mm2

as tensile

strength for 28 days curing.
2) From the vast experimental investigation and the
results observed as the use of paper sludge along with
Fig. 5.4.1 : Rapid chloride permeability test setup

ferrous powder should be limited to 10% in order to
increase the concrete strength.
3) 40% replacement of cementing material by paper
sludge leads to lowest chloride penetration rating.
4) The conventional concrete nixes and the mix with
30% replacement showing the low permeability values
when compared with the remaining mixes
5) Use of

Paper Sludge reduces the amount of

cementing material usage. Thus, the altered concreting
material

produced

with

this

material

will

be

eco-friendly and become more economical when
compared to conventional concrete.
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