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Abstract- Due to the growing population and modern lifestyle,
the amount and type of waste has increased, creating a waste
disposal crisis. To reduce waste accumulation, researchers
are emphasizing the reuse of certain waste sites as a partial
alternative to traditional ingredients used in concrete. A large
quantity of waste paper is generated from the offices and
industries of the paper mill and it needs to be disposed of. The
current study focuses on the use of waste paper pulp as a
partial replacement of cement for solid production.

Moreover, due to emphasis on infrastructure
development, construction activities have picked up, resulting
in a sharp decrease in the sources of traditional construction
materials. It has become imperative to explore alternatives to
various construction materials to ensure sustainable
development. This experimental test is carried out to explore
the possibility of partial cement replacement by paper pulp.
Paper pulp is used by quantity, up to 15%, with the percentage
of cement replacement. This study aims to observe the effect of
the use of paper pulp as a partial substitute of cement in
concrete manufacturing and the use of fly ash as cement
material in concrete manufacturing on the compressive
strength of concrete.

It was found that with an increasing ratio of 15%
paper pulp, compressed strength declines. 15% replacement of
conventional cement from paper pulp (by quantity) decreases
by about 1.9% in compressed strength of 28 days. Replacing
traditional cement with waste paper pulp, however, makes the
concrete lighter. It is also possible to maintain the strength
obtained for standard concrete by decreasing the percentage
for waste paper pulp concrete.

Keywords- Paper pulp, compressed strength declines, waste
disposal, traditional construction materials, fly ash, cement.

I. INTRODUCTION

Most of the paper is incinerated in locations of waste
dumps. Thus, air, water and soil are polluted. The recycling of

Page | 192

waste paper could not match the generation of waste paper.
The use of waste paper as building material is one distinctive
recycling chance. The building sector was recognized as one
of Non-Renewable Resources ' biggest consumers. As a result,
the use of waste paper for building not only has the capacity of
recycling waste paper to keep pace with generating it, but also
will decrease worldwide natural resource demand.

As a result of a severe shortage of construction
materials, civil engineers have faced a major challenge in
transforming industrial waste into useful building and
construction products, especially in the last decade. In this
respect, the industry has become extremely demanding. This
experimental study looks at the future use of waste paper to
generate a lightweight composite in low-cost form. These
options were produced with paper waste and fly ash in
concrete. Worldwide, more than 450 million tons of paper are
generated annually and demand for paper is anticipated to
achieve 500 million tonnes annually by the end of 2025.

This study will examine the effect of paper waste on
concrete strength and create blend levels for concrete
containing paper waste. Paper waste has been used for many
years, especially for cement materials, and since then there
have been several tons of analyzes to create the composite's
mechanical characteristics, such as compression and tensile
strength. Most of the printed work on the use of waste paper
from factories or cement boards. Utilization of Paper waste in
basic cement may turn into a shabby and gainful substitute to
landfills, heater, or distinctive use decisions. The analysis of
the use of paper sludge is often more disbursed in concrete
producing as a brand new recycled material. Another to
swamp transfers was the working of the paper-plant mash in
strong detail. In India, the waste disposal in various waste sites
throughout the nation is facing a major challenge. The
lowlands lead to elevated disposal rates and potential
environmental problems. With waste manufacturing expected
to increase every year by 5%, waste disposal would be fully
capable by 2025 if this trend continues.
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Concrete is second in the list of most consumed
material in the present generation, just after water. So,
research in the field of concrete having a great scope in the
21% century. Concrete is not only used for building works but
also used in roads, airports, dams, almost every construction
work. It is used in a maximum amount in comparison to other
construction material. So, basis aim of every researcher is to
make it more and more environmentally friendly and also
make it suitable for every environmental condition whether it
is underwater, cold areas or hot environment so that maximum
use of this material can be obtained, but at present it has
various limitation in its use like in cold area it has problem of
freeze and thaw, in underwater it get wash away with water.
So some advancement and use of the new technique will
always be appreciated in concrete.

1. OBJECTIVE OF STUDY
The objectives of the study are:

e Investigation of the use of paper waste as additional
material in concrete mixtures to be used for various
constructions ensures the right compression strength of
the following concrete.

e Mixes of various proportions of paper waste shall be
organized.

e See fundamental features such as compressive strength,
workability, water absorption, cost assessment, and fire
resistance.

e Comparison between results with the management of
various characteristics.

e Reduce the costs of cement development by including
strong consolidated paper waste.

I11. LITERATURE REVIEW
2.1 Luis Agullo, Antonio Aguado, Toma' s Garcia (2019)

An experimental study to assess the reuse by plaster-
pulp-composite material of paper waste produced by the
production of non-structural components. In relation to the
characteristics of the new and difficult material, an assessment
of several factors, like the percentage of the pulp added or the
mixing methods, has proved to be viable although the natural
condition of the waste material used, elevated water contents
and comprehensive caking makes it advisable to previous
therapy.

2.2 Bashar S. Mohammed, Ong Chuan Fang (2018)

In his Experimental research the mechanical and
durability characteristics of concrete containing paper-mill
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waste gathered in a treatment plant for wastewater have been
assessed. Class F fly ash was used as a substitute for the
Portland cement (PC) when the resulting products had been
compared with normal concrete in concrete mixtures
containing paper mill residues. To assess mechanical
characteristics during up to 90 days, compressive splitting,
bending force, and drying shrinkage tests have been
conducted. The durability characteristics were determined by
rapid chloride permeability exams and original surface
absorption tests in 28 days. Concerning the residues of the
paper mill, improvements in the durability test outcomes were
observed when PC was superseded with fly ash class F.

2.3 Bashar S. Mohammed, Ong ChuanFang ,Khandaker
M. Anwar Hossain , Mohamed Lachemi (2018)

The findings indicated that it would be possible to
predict the compressive strength of the concrete containing
residue from the stated downturn value.

24 lsaac |. Akinwumi, Olasunkanmi M. Olatunbosun,
Oluwarotimi M. Olofinnade, Paul O. Awoyera (2018)

For the manufacturing of hollow and solid blocks
using waste paper concrete, mixing proportions were
suggested in the research . The ideas was to use the paper pulp
in conjuction with fly ash in the manufacturing of structural
concrete.

2.5 Michal Sejnoha, Miroslav Broucek, (2017)

In his Experimental research cement reduced (fly ash
replaced) concrete in precast segmental tunnel line
manufacture for TBM tunnels. This document particularly
focuses on comparing the resilience of the fire to improved
combustions loaded by a firing curve of the Rijkswaterstaat
(RWS). The findings submitted include spalling, harm to the
surface and distribution of the temperature of the tested
panels. The paper also describes the method proposed for
evaluating the extent of spalling during the experiments, as the
direct observation of the exposed surface is not possible due to
extreme temperatures.

2.6 OanKarahan (2017)

In his Experimental research Concrete material
containing 0%, 30%, 50%, 70% and 90% fly ash or slag were
prepared and humidly cured up to 28 days. High temperatures
at 400 ° C, 600 ° C and 800 °at 1 hour in an electrically-heated
computer kiln have occurred to fly ash and concrete samples
for slags. The samples were then cooled to the temperature of
the laboratory. The samples were then tested for the
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absorption, the vacuum ratio, surprises, permeability of the
chloride ion and compressive strength tests.

2.7 Patil Asha, SarvankarDipti, PalteRupali ,Prof.Patil
Prerana (2017)

Waste paper concrete was suggested for the
manufacture of a light-weight, fire-resistant hollow or solid
blocks to create partition walls of high-rise structures in
particular.

2.8 S. Ferreiro, D. Herfort, J.S. Damtoft (2017)

In his Experimental research the workability of
calcined clay, especially for 1:1 clay, is heavily affected, thus
significantly reducing the efficiency of the superplasticizer
(SP), necessary to achieve even higher w / ¢ flows. On the
other hand, delayed the addition of SP and/or fly ash
substantially improve the rheology of any calcined-clay binder
and maximize its strength at any given clinker level in the
paste for the same workability.

2.9 Wei Wang ,Caifeng Lu , Yunxia Li 0, Guanglin Yuan ,
Qingtao Li (2017)

The carbonating method was accelerated with the use
of a speeded carbonation chamber, and the concrete
carbonation strength was examined by evaluating the concrete
carbonation depth. The results of the experiments show that
the resistance to carbonation of both kinds of concrete
decreased with a rise in tensile stress levels, while the strength
of carbonation increased first and then reduced when the
pressure level was increased.

2.10 R.llakkiya, Dr. G. Dhanalakshmi (2017)

Experimental research on concrete used as extra
components in concrete mixes for use in housing projects, to
ensure a suitable mechanical strength of the waste paper
concrete. Concrete mixes with different materials were ready
and fundamental strength features such as compressive
strength, splitting tensile, compared with the control mix were
determined. Cement, sand and ground aggregates respectively
were protected by concrete mixtures containing the waste
material, such as standard concrete (5 %, 10%, 15 %) in ratio
1:1.5:3.The coarse aggregates had a maximum size of 20 mm.
With the addition of the paper pulp into the concrete, the
strength of the concrete was boosted to 10%.

2.11 Xiangwei Liang,
Zhongxian Li (2017)

Chengging Wu, Yekai Yang,
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In his Experimental research compression tests have
been done after the UHPC was initially exposed, i.e. 200, 400,
600, 800 or 1000 ° C, first to high temperatures, and then
refrigerated at room temperature, with dynamic tests
performed under the high-temperature combined effect (that
is, 200, 400, 600 or 800 ° C) and impact loading. The dynamic
experiments were performed at elevated temperatures and
comparisons between these two situations were made after
cooling down. Based on the UHPC exams, the combined
impact was researched on the mechanical and physical
features. Furthermore, explosive outbreaks were analysed. The
fact that polypropylene (PP) fibre could be an adverse factor
in preventing it was interesting.

212 PROF. JAYESHKUMAR
L.B.ZALA, DR.F.S.UMRIGAR. (2016)

PITRODA, DR.

It is most important to create cost-effective
construction equipment from the hypo sludge for producing
low-cost concrete by mixing multiple proportions of cement
and hypo sludge to decrease the disposal and pollution issues
of hypo sludge. Limited numbers of paper fibers that produce
a big quantity of solid waste may be used to create an
excellent quality paper. The objective is to investigate the
behavior of concrete while using tests like compression
strength and fractional strength to add waste with distinct
ratios of hypo sludge into the concrete.

213 JAYESHKUMAR R. PITRODA, DR F.S. UMRIGAR
(2016)

In latest years, it has been recognized to replace
cement with fly ash. Saving cement, consuming industrial
waste and producing durable concrete. Coal fly ash is a
commodity material that is commonly used. For over two
decades, it has been used as a concrete additive. Fly ash is a
helpful material in the construction industry thanks to its
characteristics. Relieving disposal equipment is useful.For the
sector of paper and boards, other waste paper mill sludge is a
significant financial and environmental issue. The principal
methods of paper sludge recycling and disposal include land-
spread, paper sludge ash production or river/stream
disposal.Paper sludge comprises cellulose fibers, calcium
carbonate and china clay, and water-linked residual chemicals.
Low-cost concrete by using hypo sludge to replace cement. It
is most important to create lucrative products for humanity in
order to decrease disposal and pollution issues caused by
hypo-sludge. In the range of the cement was substituted by
hypo sludge and fly ash accordingly;10%; 20 %; 30% and
40%.
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214 JAYESHKUMAR PITRODA, L.B.ZALA, F. S.
UMRIGAR (2015)

Sustainable concrete conducts successfully during its
lifetime under the exposed environment. Bit or zero
maintenance and natural surroundings are necessary. Its
permeability to water is the main feature which affects the
durability of concrete. If surplus water evaporates into
concrete, the concrete component leaves a vacuum and creates
capillaries that are directly linked to concrete porosity and
penetration.Almost impermeable concrete can be achieved by
the correct choice of ingredients and mixtures in accordance
with excellent building procedures. Water flows through the
concrete, which is the way every porous body flows. The
pores are made of fluid pores and capillary pores in cement
paste. Incomplete compaction of the concrete pores is the
consequence of bigger voids, leading to a composition of a
wave which leads to a low intensity of concrete. There is a
need for a distinct sort of test to assess the concrete reaction to
stress than the absorption and permeability test. The rate of
water intake should be evaluated by capillary suction, sorptive
concrete. This test should attempt to evaluate the durability of
the concrete in this paper, the properties of Hypo Sludge
(Paper Industry Waste). The mixing structure according to IS
for M25 and M40 concrete was performed 1S 10262-2009.

2.15 JAYRAJ VINODSINH SOLANK I, JAYESHKUMAR
(2013)

Limited numbers of recycled paper fibers, that
produce big amounts of solid waste, can be used to create an
excellent quality paper. An option to standard concrete was
the creative application of hypo sludge in concrete
formulations as complementary cement mate

IV. MATERIALS
4.2.1 Cement

In this research work, ordinary Portland cement 53
grade is used. Cement tests were conducted in accordance
with 1S 12269:1987.

4.2.2 Water

Potable water has been used to make concrete

throughout the experimental work. By combining water with

cement, the hydration process forms a cement paste.

4.2.3 Natural Sand
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In this research work, Sand confirming to Zone | is
used. In order to discover the characteristics of natural sand,
various experiments are carried out on natural sand as per IS
383-1970 and IS 2386-1963.

4.2 4 Crushed Coarse Aggregates

For the experimental work, crushed coarse aggregate
of 10 mm and 20 mm dimensions are used. Two are so mixed
to get a nominal aggregate of 20 mm in volume. The
aggregates are screened for their characteristics in accordance
with IS 383-1970 and IS 2386-1963.

4.2.5 Paper Waste

The waste paper used in the study used old and waste
newspapers and office papers which were then fine-grained
and dried in the daylight. The presence of uneven pores and
fibrous nature is indicated by paper pulp. In these pores, the
paper pulp maintains the wet. Fibrous nature offers extremely
high power and therefore high compressive strength. Dry
paper waste was soaked for 24 hours in water and stirred to
attain consistency by mechanical means.

Paper waste is a construction material recently
explored that consists of re-pulped cement or clay paper fibre.
It is an experimental material, which is an ordinary concrete
mix replaces a certain amount of cement with paper. The
essential recycled content is regarded as environmentally
friendly material. This reduces complete manufacturing
weight, costs and carbon emissions. Due to the absence of
formal information on structural, mechanical and durability,
the use continues restricted. If a paper is blended with cement,
a very nice link is created and the final product is both light
and powerful. Fibres add to the characteristics of sound
insulation and help to regulate cracks. Portland Cement is a
mixture essential and serves as a binding agent. Cement
decreases pulp shrinking time and impact, and strength and
dimensional stability increase. It adds weight to the blend,
however, and makes it more broken. Increasing the quantity
and the mineral content by adding coir, sand, dirt or pumice.
Thermal mass is increased with sand and the water is
strengthened and imperceptible to the mix, but the structure is
lighter.

42.6 FLY ASH
Fly ash can become a good, powdered glass from
burning coal gasses throughout the electrical installation.

These sections of the earth are made mainly of silicon oxide,
alumina, and iron.
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Fly ash is similar tightly to the volcanic ash used for
the oldest illustrious concrete that had been left over for a
couple of 300 years. This cement was made near the small
Italian town of Pozzuoli and was later named “pozzolan."

In India ash is generally produced in some ways as
high as cement. However, in terms of 5 percent of
manufacturing our use of ash is bare. For one reason, the use
of ash should, therefore, be popularized. The comfort of
continuous quality ash in concrete is the need to alter the ash
perception from associated residue material to the substitute
material. Industrial by-products ash, sludge and silicone oxide
fumes are used to make concrete to reduce incarnated energy,
carbon footprints and lowland materials, so that fly ash is
combined with paper waste. It is also used in the production
process.

Fly ash is a pozzolan, which, in the presence of
water, forms cement, includes hallucinogenic or silicone
material. Fly ash forms a comparable compound to portland
concrete in combination with water and lime. The use of high-
quality fly ash with low fine fineness and carbon concentration
lowers the water consumption in cement, thus allowing for the
generation of fly ash, which is less water-containing than
portland cement concrete, which has equal working properties.
The concrete fluctuates and consolidates more in vibration in a
given slump than conventional portland concrete. The use of
fly ash also improves cohesiveness and reduces concrete
separation.
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