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Abstract

Background: More development approaches produce more litter; more litter makes natural worries of harmful
danger. The use of litter materials for future new products would be a cost-effective and realistic solution to
this problem, reducing the tremendous pressure on the country's landfills. Reusing litter as development
materials save regular assets & energy, diminishes strong waste, brings down air and water contaminations,
and limits ozone-depleting substance outflows. The development area can start to recognize and benefit from
the advantages of using trash and repurposed materials. Acceptable litter, reused and reusable materials,
and strategies have all been explored in numerous studies.

Scope and approach: Due to the scarcity and rising expense of raw materials, the use of shattered tiles,
bones, glass, plastic, seeds, and coconut shell in structural components is receiving high acceptance.
Compression, water absorption, hardness, shape, size, and soundness of structural elements made of litter
material are emphasised in this study. A comparison of all test findings of structural elements formed of litter
materials with conventional structural members will help to break down present practices in the building
industry regarding litter use and reused materials.

Key findings and conclusion: This study provides an early knowledge of the practice's current strengths and
flaws to assist the construction industry in formulating appropriate policies governing the use of trash and
reused substances as improvement materials.

Keywords: Waste Materials, Development-Construction Materials, Climate-Environment,
Regular-Natural Resources, Structural Members

1. Introduction

There are many waste materials available in the
world which can be utilized in the construction
of structural members. Wastage of Seed, bones,
coconut shell, tiles, glass, groundnut husk,
sawdust, and palm oil shell are raised in this
paper. Fruits and vegetable seeds that are hard
enough that we can't crush them with our teeth
can be used to substitute aggregate in structural
components in proportional amounts. A seed
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that does not expand or develop during its set
viability period. Many industries dispose of
waste seed which can be used in structural
members [1]. Many nations in the Southeast
Asia zone depend on the agriculture business
for their financial comfort. This is due to the
fact maximum portions of this zone have
tropical humid local weather and get ample
rainfall all through the year, which is
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appropriate for developing crops. The most
rigid and toughest portion of the coconut
organic product is the coconut shell. Coconut
shell is another type of trash produced by the
coconut industry. After the coconut is scraped
out, the shell is normally tossed as litter [2].
Glass or crystal is a see-through substance
formed by liquifying a combination of
substances such as silica, soda ash, and CaCO3
at excessive temperature accompanied by
chilling all through which solidification takes
place except crystallization. Crystal Glass is
broadly consumed in our lives thru factory-
made merchandise for example sheet crystal
glass, bottles flasks, glassware, and vacuum
tubes. Cutting glasses also produce wastage he
huge quantities that can also be used in
structural members [3], [4]. Aggregate is one of
the most vital materials in use for concrete
making as it deeply affects concrete properties
and functioning. Laying of tiles in residential
and commercial projects generates small pieces
of tiles which have no specific use [5]. Many
products are made from Groundnut, peanuts,
and waste of shell from it requires more storage
area than the main constituent this shell can
further be used in form of ash or raw form in
structural members [6], [7].

Reprocessing  left-over  materials  save
environmental  resources, saves  power,
decreases hard left-over waste, cuts air and
water contaminants, also lowers greenhouse
conservatory fumes. Structural enterprises can
begin being conscious of and take gain of by
means of left-over waste and reutilized
resources. The investigation suggested the
usage of desirable waste, reprocessed and
utilizable resources, and procedures. The usage
of crushed tiles, bones, glass, plastic, seeds,
coconut shell, in structural members is
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becoming more and more trendy due to the
scarcity and rising expense of resources.
Numerous concerns exist about lessening left-
over waste. A vital eco-friendly worry is waste
incinerators, furnaces for heating garbage, and
residues. These incinerators generate more than
200 hundred distinctive dioxin composites
including mercury, cadmium, nitrous oxide
(N20), hydrogen chloride (HCL), sulfuric acid
(H2S04), and fluorides. Manufactured
additionally in incinerators is particulate
substance i.e., little sufficient to stay forever in
lungs. As well as, waste left-over incinerators
produce high content of CO, discharges than
any other substance (coal, oil, or biologically
gas-fed power plants). Litter furnaces, as well
as kilns, also produce excess Carbon dioxide as
compared to substances like (coal, oil, or else
regular naturally gas-fed power plants) which
generate electricity. For quite a long time,
researchers & academics looking for answers
for ecological problems of littering and
contamination. Numerous people recognized
that substituting recycled resources for raw
resources in the construction business declines
our dependence on raw resources. Adoption of
this type of resources in construction will hold
a considerable measure of left-over waste, and
paces of reutilized & reprocessed litter
resources are comparatively greater in ventures
that use prefabrication, according to their
research. This includes improving structure
design plan and development reliability,
reducing untalented laborers, lowering
development costs, fixing plans early in the
design  process, improving supervision,
promoting a secure & much-organized building
site, & improving natural execution by litter
management.
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Flg. 1 Ir~na9e of materials a) Hard Seeds b) Bones c) Coconut Shell d) Tiles

e) Glass f) Groundnut husk g) Sawdust h) Shell
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Furthermore, one worry that employers
believed needed to be addressed as a result of
the survey's findings leads to the establishment
of a detachment procedure on location rather
than an amassing of all litter in a solitary heap.
Recycling could be factored into pre-
construction plans as a solution to this
challenge.

1.1 Potential Materials in structural use
a) Hard Seeds

Fruits and vegetable seeds that are hard enough
that we can't crush them with our teeth can be
used to substitute aggregate in structural
components in proportional amounts.

A seed that does not expand or develop during
its set viability period. A hard seed has a thick
solid coat, called the testa, that prevents water
and air from reaching the nucleus/embryo. Date
Palm, Lichi, Kharik — Chuara, Khurmani, Alu
Bhukhara, Beer (both small and large), and so
forth.

b) Bones

In animals, a bone is a solid, hard tissue that
forms the skeleton. This hard tissue protects a
large number of human tissues and organs,
generates red and white platelets, stores
minerals give the body construction and
support, and permits portability. Bones have a
complicated inward and outside construction
and exist in an assortment of forms, shapes &
sizes. They are light but rigid, powerful and
durable, and can perform a variety of tasks.
Bone tissue (osseous tissue) is a form of
specialized connective tissue that is inflexible
and toughest in the body. Internally, it
possesses a honeycomb-like structure called a
matrix, which aids in the stiffness of the bone.
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It is made up of many types of biological cells
from the bone.

c¢) Coconut Shell

The most rigid and toughest portion of the
coconut organic product is coconut shell (CS).
Between the coconut tissue & the coconut husk
is a layer of CS. CS is naturally curved to
protect the coconut's interior. Coconut shell
(CS) is another type of trash produced by the
coconut industry.

After the coconut is scraped out, the CS is
normally tossed as litter. As a result of its on-
site disposal, it also raises environmental
concerns.

d) Crushed Tiles

Tiles are sleek, lean, and thin objects that are
generally square or rectangular fit. It's a hard-
wearing material cut by the industry, like
earthenware, stone, metal, prepared dirt, or
even glass, that is regularly used to cover
rooftops, floors, dividers, or different articles
like tabletops. It can likewise allude to
comparative devices developed

of lightweight substances like perlite, wastage
from cutting of wooden logs, and mineral
fleece, which are typically consumed for
separator and rooftop covering materials. The
term “tile" comes after French term "tuile,”
which comes since Latin phrase "tegula,”
which signifies "heated earth rooftop tile." It is
available in different sizes in the local market
and the amount of waste generated from a small
residential building can be used in structural
members.

e) Glass

It's an opaque material made by dissolving a
certain combination of ingredients like soft
drink debris, silica, soda ash, and (CaCO3) at
an excessive scale heat, then at that point
cooling till solidification happens but no
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crystallization occurs. Containers, sheet glass,
vacuum tubing & China are only a couple of
instances of factory-made products that we use
every day. Glass is an excellent recycling
material. The utilization of reused glass saves a
great deal of energy, and growing familiarity
with glass reusing is accelerating the attention
on trash glass in many forms in numerous
areas. One of its major achievements was in the
realm of construction, where trash glasses were
repurposed for concrete creation. The
utilization of glass in underlying designing
actually must be improved. Crushed and
screened trash glass has been proved in several
studies to be a strong, safe, and cost-effective
replacement to sand in concrete. Glass that
accumulates in landfills will take over a million
years to decompose.

f) Groundnut husk

It is a healthy leguminous nut or crop,
cultivated more often than not for seed/nut and
peanut oil globally. Shells are the remains once
the elimination of peanut/groundnut seed thru
its shell. It is one of the ample agro-industrial
left-over products that is cultivated in huge
quantities and also a quite
nice gradual degradation charge beneath the

herbal required necessity. However, these
shellswhich are of no specific use
include several bioactive

and purposeful factors which further

are recommended for manhood and mankind.
As of now in terms of commercial aspects,
these shells is utilized by means of feedstock,
diet substance food supplement, filling in
fertilizer/manure, and even in bio-filter
shippers. Though, maximum abandoned shells
are burnt/buried ensuing in contamination.

g) Sawdust
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It is aderivative or left-over outcome
of wooden working jobs (sawing, sanding,
milling, planning, and routing) which consist of
small chips fragments, shingles, shards of
wood. These jobs can  be carried
out using woodworking mechanism devices,
transportable energy equipment, using hand
usable tools. Additionally, the dirt of wood is
the by-product of positive living  beings
(animals, birds, and bugs) that stay generally
in logs of wood, for example (woodpecker,
carpenter ant). In the majority of production
factories, it may be a full-size hearth threat
with the supply of job-related dirt revealing.

h) Palm oil shell or Oil palm shell (OPS)

Seed of oil palm fruit also known as palm seed
or palm kernel is safe to eat. This fruit gives
two wonderful oils: one is palm oil extracted
from the exterior components of it and palm
seed oil extracted from the seed. "Palm kernel
cake" is made from the left-over pulp after oil
is extracted from the seed, also used both as
extreme-protein consume for dairy cattle or
burned in boilers to produce electrical
energy for its mills and nearby towns, villages.
It is a biodegradable biosolid waste left-over in
palm oil enterprises in nations that have a
tropical climate and should be consumed as a
combination in the concrete mix design. Since
1984, OPS has been experimented with the
herbal light-

weight mixture in lookup research to

produce light-weight concrete (LWC).

2. Methodology

The authors considered reviewing articles from
the year 2000 to till date. After going through
articles related to the theme, the articles are
categorized with different findings such as use
and non-usage of waste materials in every
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structural member. There is numerous
restricted information with a few structural
members; non-use any combination mixture of
different waste materials which should be done
for better results. Likewise, some gaps and
findings are noted from published articles for
possible practical implementation in as many
structural members.

METHODOLOGY
Studying
various types of
wast_e materials Collection and Analyzi
which can be study of
used in literatures ng
structural | various
members J'- research
] MATERIAL
Hard Seeds COLLECTION £aps
v
Bones Manufacturing of
Crushed structural members
Tiles by using waste
materials
Coconut
Shell i COMPRESSION
Glass Testing of H TEST
Sawd structural WATER
awdust members ABSORPTION
\ TEST
RESULT HARDNESS TEST
SHAPE & SIZE
TEST
A4
CONCLUSION SOUNDNESS
TEST

Fig. 2 Schematic of steps followed for review

3. Literature Review

It was found that waste materials used in the
referred paper were used in condition as it was
collected, this can be used by minorly
processing the collected waste which may give
better results. After the selection of some waste
materials from papers, collection of selected
materials was done which can be further
implemented to make samples of concrete
80 CSVTU Research Journal. 2021, Vol. 10, No. 2
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cubes. Paver block, bricks, etc. ‘N’ nos of
samples should be made with different mix
designs. Samples of different mix designs will
be tested and without compromising, strength
comparison should be done with traditional
structural members. Finally, the obtained result
will be helpful to use materials in bulk with the
best mix design which gives equals the strength
with traditional structure members or strength
required for a particular mem.

The authors reviewed many selected articles
discussed as follows:

Literature reviews are completed based on the
analysis and design of various structural
members through the superior attention on
waste materials, cost-effectiveness, and
environmental concerns on the numerous
structural engineering actions and the use of
waste materials with partial replacement or
some percentage as a construction material
with concrete. following are the literature was
available on usage of waste/litter materials in
structural members:

Aviara et al. 2013, in this paper, they have used
Brachystegia Eurocoma seed to find out the
consequences of dampness quantity and
processing constraints on the engineering
strength properties. At that time Kernel was
obtained manually which can be handled by a
mechanical device for which mechanical
properties were investigated of the kernel under
different processing circumstances and was
conducted with Test metric Universal Testing
Machine (UTM). Results displayed those
mechanical  properties of Brachystegia
Eurycoma seed reduced with a rise in dampness
content. The maximum consequences result of
the constraints were achieved from
unprocessed natural raw seeds. From the
consequences results achieved, it might be
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appropriate that the Brachystegia Eurycoma
seeds subjected to the roasting procedure
before dehulling, would need less power to do
the process [1].

Mo et al. 2014, this paper audits the utilization
of such agriculture waste material (coconut
shell) like lightweight aggregate for RCC
members. To encourage the idea of consuming
such concrete for real civil-structural members,
this article further reviews the usage of that
farming (LWC) light-weight aggregate
concrete in RCC civil-structural members
which was also done by scholars earlier. The
performance of the structural members in
various engineering conditions (torsional,
shear, flexural load) was also reviewed. It
should be noted that much information, data
achieved will deliver design civil-structural
engineers with an improved concept and
appropriate purpose of design standards for
civil-structural members by means of
consuming such agriculture waste as LWC.
Also, one of the key pros discovered was of the
usage of LWC for the RCC members is
improved ductility as matched to usual RCC
members [2].

P Turgut et al., 2009, in this article, a
laboratory experimental analysis for making
paver block with the usage of fine and coarse
left-over waste glass was given. Several
engineering, physical-mechanical properties of
paver block that have numerous quantities of
coarse and fine glass (CG & FG) alternatives
by the usage of fine aggregate (FA) are
examined. Experimental outcomes displayed
the substitute of FG thru FA at a substitute of
twenty % by mass-weight has a considerable
influence on various engineering properties
(splitting  tensile, flexural, compressive
strength, and abrasion resistance) of paver

block as matched with the model-sample since
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the pozzolanic characteristic of fine glass (FG).
Also, fine glass (FG) at a level of twenty % can
be used in paver block manufacturing. The
valuable impact on these types of characteristic
properties of coarse glass substitution with fine
aggregate is slightly less if matched with fine
glass (FG). Further, in the future examination
of durability properties of these paving blocks
may have several other benefits [3].

Shrivastava et al. 2012, in this paper, they have
used glass as fine aggregate (FA) in a mixture
of concrete. Lab tests carried out to examine the
consumption of left-over glass as fine (FA) and
coarse aggregate (CA) in concrete for both
Alkali-Silica-Reaction relief and decorative
purposes. As indicated by the discoveries, left-
over glass can be consumed as a FA
substitution (up to 40%) with no critical
strength misfortune. When utilizing scrap glass
as a fine total substitute, 28-day strength is
found to increment decently up to a 20%
substitution level. At a thirty to forty %
substitution level of left-over glass with FA,
there is an unimportant loss of solidarity. The
substitution level of no-use or leftover glass as
the FA is 10% [4].

Adekunle et al. 2017, this study has
investigated the consumption of left-over waste
tiles as a fractional substitute for coarse
aggregates (CA) and fine aggregate (FA) in
concrete mix. Purpose of paper was to find out
to see if litter tiles can be able to be used as a
partial swap for (FA & CA) in the concrete
mix. Control mixes of unlike proportions of
tiles as (FA & CA) were mixed, cast, cube,
cured, and crushed. Compressive strength was
examined on different days of curing.
Therefore, FA can be swapped at five % left-
over tiles whereas CA can be swapped at
twenty-five % left-over tiles [5].
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Revathi et al. 2015, they studied the properties
of using groundnut husk ash in paver blocks as
fine aggregate in this examination paving
blocks were made with an M-40 mix design
with ten-millimetre coarse aggregate (CA),
(PPC), and fine aggregate (FA). FA was
fractionally substituted using Groundnut husk
ash in different ratios and proportions.
Examination tests were done to know the
engineering parameters (Compressive
Strength, Water Absorption and Density). After
an examination test, it was found that the
denseness of paving blocks is in the standard
parameter of 1888 to 2202 kg/m3. Denseness
decreases with a rise in Groundnut husk ash.
Groundnut husk ash is appropriate for
manufacturing paving block though the
absorption of water is fewer than seven%.
These block cast with M40 grade mix concretes
can be implemented for low traffic areas like
(Walkways, ramps, car parking, colony, office,
village roads, farmhouses, low volume traffic
areas, etc [6].

Duc et al. 2019, this paper highlight application
of groundnut shells (GS) for different purposes
like (commercial and industrial). GS can be
transformed into numerous bio-products
(biodiesel, bioethanol, nano-sheet and also has
applications in enzyme and hydrogen
production, dye and heavy metal degradation,
etc). A well-organized administration tactic is
requisite to alter this or else consider left-over
waste into precious bio-products to attain a
null-waste-making scheme. The review attracts
the outcomes of numerous scientific findings
demonstrating competent industrial usages of
shells. Within easy biochemical remedies, it
may be converted in to a huge quantity of
biological products  having business
applications (building material, biofuels, heavy
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metal adsorption,

degradation, etc) [7].
Zheng et al. 2013, here, they examined the bio-
chemical & anaerobic degradation properties of
twenty-nine kinds of materials resources to
assess the special outcomes of physical

paper production, dye

arrangement  organization  scheme  for
degradable hard left-over garbage in
calculation of anaerobic degradation’s

characteristic properties, comprising of some
scientific factors {, anaerobic decay rate (k),
methane yield potential (LO) and carbon
sequestration factor (CSF)}. Bio-chemical
methane (CH4) examinations were done to get
to know the anaerobic degradation
characteristic property of each substantial
material. The consequences exhibit show that
anaerobic degradation characteristic properties
of left-over nut have been pretty, in contrast,
where to these of another foodstuff left-over
and nut left-over was categorized distinctly. K,
LO, and CSF constraints of degradable left-
overs waste. An organizational system for
degradable solid left-over may deliver
theoretical proof that smooths the much-more
precise computation of anaerobic degradation
characteristics properties. It was found that
division, a subdivision of material in categories
will result in giving more accurate parameters
[8].

Ganiron 2014, this study meant to make a
satisfactory mixture of concrete with left-over
sawdust particles as an alternative to fine-
aggregate (FA) that may be consumed for civil-
structure construction and to analyze &
determine the engineering factors & properties.
A usual concrete was compared to a concrete
mixture made with left-over sawdust with
reused bottles of a similar quantity in terms of
cost-effectiveness. After laboratory testing
work it was found that early compressive
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strength was achieved, 10% reduction in
weight as compared to conventional. The price
of a sack of sawdust as compared to sand was
cheaper than the typical [9].

Kumar et al. 2014, this paper experimentally
conducted out to examine the outcomes of
presenting the cost-effectiveness between
concrete blocks with sand and concrete block
made with sawdust. They replace ten %, fifteen
%, and twenty % of sawdust in place of sand
while the rest are kept the same. In early ages,
with the rise in the % substitute of left-over
sawdust dust, the strength, as well as
compressive strength rises. Additionally, with
the usage of left-over sawdust, the mass weight
of the concrete mixture decreases, thus
producing the concrete lighter which can be
consumed as a lightweight structural material
[10].

Hamada et al. 2020, in this paper, they have
used left-over of oil palm shells (OPS) in place
of aggregate in a mix of concrete. It analyzed
the past papers relevant to OPS which can be
used as material in construction. A complete
analysis of past papers linked to the usage of
OPS and its effect on characteristics like
(hardened, fresh, and durability) of cement and
mixture of concrete are examined. It was found
that OPS specific gravity lies between 1.17 to
2.3, which is lesser than that of normal standard
aggregate, though it is called lightweight
aggregate (LWA). The hardened density of oil
palm shell concrete (OPSC) lies between 1,700
kg/m® and 2,063 kg/m® and is affected thru
numerous aspects, for example, FA, specific
gravity, w/c ratio, and (H20) absorption.
Modulus of elasticity ranges (MOE), Flexural,
splitting  tensile  strength, ranges also
determined. The water (H20) absorption of
OPSC is beyond ten% because of the micro-

pores of OPS aggregate. In a similar curing
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state, absorption of OPSC was found greater
than that of normal weight concrete (NWC).
Also, drying shrinkage was found better than
NWC [11].

Foong et al. 2015, this paper explored the
usage of rice husk ash (RHA) as a substitution
for cement & manufactured sand (M-sand) as a
substitution (FA) fine aggregate, in light weight
oil palm shell concrete (OPSC). In the primary
phase of this review paper,
the impact of several

cement substitute quantities with rice husk ash

(RHA) and one hundred
percent sand alternative with M-sand &
quarry dirt (QD), and further

compressive strength of OPSC was examined.
It was discovered that the mixture of fifteen%
RHA and one hundred% M-sand appears to be
the best mixture performance of OPSC in
various engineering parameters [12].

Bolden et al. 2013, in this paper, have used
various reutilized and left-over materials in
numerous construction applications. They
examined the usage of a suitable quantity of
left-over waste, recycled and reusable
resources, and approaches by doing an inquiry
survey aiming at specialists and professionals
from the structural industry. And they found
that the usage of reutilized materials has an
optimistic influence through distinct features.
Finally, results showed that certain industries
were not conscious of parameters like
(obtainability, class of the materials-resources,
performance, cost-efficiently, and many other
pros including eco-friendly aids). Thus, a
suggestion was made to make improved
citations for green structure, involving scholars
and manufacturing enterprises with outline of
what reutilized materials-resources  are
accessible for numerous structural construction
usages [13].
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Ara Begum et al. 2010, comparison between
Conventional and Industrial Building systems
(IBS) was done in this paper concerning left-
over waste production and reutilizing. This
paper also gives light to a relative review of
left-over and reutilizing depending upon two
project sites, for example, usual-standard and
prefabricated construction. This study also
verifies about a huge volume of material left-
over may be lessened by the acceptance of
prefabricated work. Thus, acceptance of
prefabrication with IBS has the ability that can
lessen massive left-over generation and
organization difficulties in the structural
enterprises [14].

Myle Nguyen James et al., 2011, in this paper,
the usage of reutilized aggregate (RA) with fly
ash in the concrete pavement was done. Water-
cement ratios (0.45 and 0.55) and fly ash with
0, 25% substituting cement in mass-weight
were taken. The resources properties of RA
concrete with fly ash shows relatable findings
with concrete made up of natural aggregate-
without fly ash. The reutilized materials
resources could be usage in pavement and that
will push the reliability of concrete. [15].

Wen et al. 2015, this paper calculates usage of
reutilized concrete as coarse aggregate (CA) in
fresh pavements. Percentage substitute of
natural coarse aggregate with recycled coarse
aggregate, (zero % to 45%), and percentage
substitute of portland cement (PC) with fly ash
(zero % or 20%). Substitution of RCA with
natural coarse aggregate with up to forty-five
% by volume had no major outcomes in any
constraints. Outcomes show that good-quality
RCA can be a usage to substitute for a lot of the

natural coarse aggregates in fresh PCC
pavements [16].
Moriconi et al. 2005, in this paper,

environment-friendly  heavy-duty concrete
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manufactured with reutilized materials for
sustainable concrete construction was done by
the authors. Many kinds of waste materials
were used and a study was carried out that was
resulting in the manufacturing of sustainable
concrete construction that is environment
friendly and cheaper than the conventional one
[17].

Batayneh et al. 2007, this take a look at tackling
the hassle of left-over waste that is produced
from creation arenas, together with left-over
(concrete, glass, and plastic). Left-over glass
and plastics were reutilized and substituted up
to twenty% of quality aggregates in a mixture
of concrete, while left-over crushed concrete
was be consumed to replace up to twenty% of
coarse aggregates (CA). To compare these
substitutions in the engineering properties of
the OPC mixtures, numerous experimental lab
checks were executed. These checks covered
numerous engineering parameters
{workability, unit weight, compressive energy,
flexural power, and indirect tensile power
(splitting)}. The fundamental conclusion
discovered that 3 sorts of left-over waste
substances can be reutilized efficiently as
partly substitutes for fine or coarse aggregates
in concrete mixtures [18].

Huang et al. 2007, in this paper, a review was
done for the usage of solid left-over waste
materials in asphalt pavements. Some of the
left-over includes (left-over glass, slag, tires,
and plastics) are chosen for the paper, it also
analyses the theory and practical necessities
plus the operating usage of asphalt pavements,
was also noted using such reutilized resorbable
materials. Reutilizing materials into their
primary usage for example (reutilized glass
cullet to glassmaking) generally are much-
more workable than fresh usage [19].
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Dachowski et al. 2016, here, numerous left-
over resources materials are implemented in
the civil-structure industry. After the readings
of customized mortars mixes with left-overs of
(foam glass, high impact polystyrene-HIPS, the
outcome of the additives on parameters such as
(flexural, compressive strength, bulk density,
and water absorption) were accessed. The
adding of regrind HIPS increases compressive
strength but it doesn’t get a major influence on
alteration of absorption. The add-on of glass
which is foamed assists in the incorporation of
altered finished goods, but at the same time it
decreases compressive strength. Usage of left-
over plastic waste as constituents in mortars
mixtures ends in a loss in bulk density, and
accordingly, it lessens the weight of the final
element. With the use of regrind, HIPS, and
left-over glass foamed it can be taken as a way
of the utilization of garbage [20].

Khandve et al. 2015, this review paper presents
a view on the systematic examination of the

administration of left-over construction
materials, resources and waste, material
managing practices, control of left-over

construction waste, and the present condition of
construction managing and construction left-
over waste in the industry. It was realized that
this zone needs additional investigation to get
some practicable answers to regulate the total
cost of a project. There is no appropriate
scheme for obtaining construction materials.
This highlights to a point that pre-planning and
material procurement is likewise significant in
monitoring the total project cost. It discloses
that the lowering of leftovers during
construction stages is vital to evade loss of
profits costs. It was detected that substantial
investigation has been done to examine
separate civil-structure construction left-over
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administration policies at a particular phase of
a civil-structure construction. Presently, the
mainstream of research efforts has been given
to the left-over material loss in construction
rather than the non-value adding job as an
imperceptible waste [21].

Pereira et al. 2012, the article intentions to
concentrate on the financial viability of left-
over garbage reduction of left-over
construction related to cost efficiency in India.
Appropriate site waste administration discloses
that it is cost-efficiently feasible to do
important money savings thru entire method. In
which the whole profit exceeds the total money
by including suitable methods. And extensive
acceptance can majorly save massive totals of
money which or else goes into landfills in form
of left-over waste [22].

Sudharsan et al. 2019, this work state the
possible utilization of numerous wastes and
how it is consumed for sustainable
development in our actual construction arena.
The vital objective of the work recognizes the
pros & cons of the left-over materials
consumed in concrete. Certain left-over
materials are consumed in place of fine-coarse
aggregates and certain left-over materials are
used for cement. More quantity of fly-ash is
consumed in the manufacturing cement. Fume
of silica similarly has certain properties of
pozzolanicness. In recent year’s left-over glass
was also used in the development of materials
which are used in making civil-structure like
(paver block, bricks etc). Slag of steel, latex is
also substituted with aggregates, cement in
concrete. Key goal of left-over application is to
regulate contamination with saving of
resources for workable advancement [23].
Narayanasamy et al. 2018, in this paper a
comprehensive analysis was conducted out on



Jain and Agrawal, 2021

the potential usage of waste material in bricks
for balanced development. Target of this paper
to precise the actual standard study which
comprises of structural performance &
durability of usage of left-over materials in
concrete blocks & brick managed by scholars.
Here, fly ash, Ground-granulated-blast-
furnace-slag (GGBS or GGBFS), and left-over
glass was consumed in manufacturing bricks.
The endings presented that add-on of fly ash
increases strength of concrete blocks and
extreme compressive and split tensile strength
were noted with fifty % substitution of fly ash.
The add-on of thirty% of left-over powder of
glass rises the flexural and compressive
strength of block efficiently. Compressive
strength of fly -ash-Lime-Gypsum bricks is far
greater than the standard burnt clay bricks. The
outcomes exposed the water absorption
characteristic of fly ash-Lime-Gypsum is fewer
than the water absorption of standard burnt clay
bricks [24].

Hassim et al. 2009, this paper had recognized
the threats confronted by contractors in
Industrial Building System (IBS) civil-
structure construction jobs. Threat recognized
methods implemented were brainstorming,
examination of journal and conference papers,
debate with consultants-professionals,
information was accumulated by an inquiry-
question survey on (consultants-professional’s
contractors). It was discovered that 12 main
threats involved in civil-structure construction
using IBS. Financial failure has been taken to
be the extremely important threat classification
a contractor could undergo from IBS
construction. The contractors had graded the
mainstream of the threat taken in this
examination as extremely impact to project
purposes. From this review, the threats

recognized in the IBS construction job could be
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used as a reference for contractors in taking a
better and wiser decision when working with
risk-threat managing in the projects-schemes
that use the IBS [25].

Malakahmad et al. 2010, the review was
organized to distinguish class and amount left-
over hard waste produced at academic
buildings of a university to propose a
reutilizing scheme which highlighting on
reutilizing bin volume and prearrangement.
Primarily, a review survey was organized to
point out the current condition of reutilizing
happening and bins state on the campus
building. After this, six dissimilar points were
chosen as sample at the academic buildings and
left-over hard waste from those points was
categorized for semester gap intervals as well
as term-time. The method of specimen
involved discharge and examining the amount
of generated day-to-day left-over waste around
individually building in an organized zone.
Reliability of all obtained left-overs was upheld
irrespective of the smell/physical deterioration.
Though review endings show that eighty % of
total people were concerned to be a part in
reutilizing doings only fifty-three % of them
actually experienced it and the key cause was
seventy-five and eighty-three % of them not
able to discover appropriate, sufficient amount
of bin, respectively. In additional growth, it
was found that up to eighty % of manufactured
things around buildings are utilizable while the
% of paper is great with forty % during term-
time and thirty-three % during and semester
break. Wastage of eatables was spotted in all
specimens that may cause infection, fall value,
and increase of smell and insects-flies. Hard
left-overs collection got ranges between (2.4 to
8.8) kilogram on 1% day. Outcomes presented
an appropriate and sufficient number of
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reutilizing bins that would cheer much-more
people to involved and contribute to recycling
activities. This will hint to further effectual left-
over separation and decrease of left-over loads
to the landfills. So, a tiny / average-size 3-
partition bin is recommended to be consumed
in the academic buildings which gathers (paper
and cardboard — 1% container, all plastic, glass,
tin cans, aluminium, and any other metals — 2"
container and food waste — 3" container) [26].
Wang et al. 2000, here, reviews deliver a brief
of the constraints and purposes on RCC by
means of reutilizing fibers, also comprising of
(carpet fibers, tire cords/wires, steel shavings,
feather fibers, wood fibers from paper waste,
and high-density polyethylene). This review
reviewed concrete reinforced with these fibers.
it has usually been detected that the improved
fibers could deliver alike reinforcement as raw
resources, though a greater dose frequency may
be requisite to level the presentation level. It is
however extremely inspiring that usage of low-
cost left-over fiber for RCC could be better for
an enhanced civil-structure [27].

Siddique 2006, in this paper, a summary of
certain research printed on the usage of left-
over Cement Kiln Dust (CKD). Influence of
CKD on the mortar/concrete/paste engineering
constraints like {tensile, compressive strength
properties (splitting tensile, flexural strength,
and toughness), durability (Freeze-thaw),
hydration, setting time, sorptivity, electrical
conductivity} are showed. Concrete mixtures
having lesser percentages of CKD (five%) can
attain nearly equivalent flexural, compressive
strength, toughness, and freezing and thawing
resistance as that of the customized mixture. It
might  be  positively  consumed in
manufacturing pavement/concrete and low-
strength materials (CLSM) [28].
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Wahab et al. 2011, in this paper, the assessment
of left-over waste control actions in the
construction industry was studied. Also, this
paper evaluates the causes, forms, and factors
related to left-overs and counts to efficiently
regulate left-over construction waste. The
paper also presented that maximum firms don’t
compute left-over indices that can be helpful to
find sum of left-over that can be produced on
sites.

A categorization implementation that can be
helpful for consultants to recognize the cost-
efficient advantage linked with the left-over
streams isn’t properly carried out. It was also
seen that many consultancies don’t feature a
“waste management plan” in group of papers
which are essential for signing during the
tenders. There is also a need to permit
appropriate regulations in the storage,
handling, and use of materials on site. Also, the
“waste management plan” has to be combined
as the documents are greatly probable to be
presented by contracting authorities during
tender [29].

4. Review Perspectives

The usage of recycled materials has a good
impact on various areas, according to a review
of several research paper investigations. This
includes the advantages of improving the
building  industry's  sustainability — while
lowering costs, giving answers for ecological
contamination, and diminishing the demand for
regular assets or natural resources. A poll study
was used in this study to learn about existing
procedures in the building sector when it came
to litter and recycled materials. According to
the findings, several companies were unaware
of materials accessibility, nature of execution,
money investment funds, or some other
advantages, including ecological advantages.
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As a result, it is suggested that improved
documentation for green framework be created,
bridging the gap between research and industry
by providing an outline of what reused
materials are accessible for various structural
development applications. In addition, more
information & ideal documentation are
expected to ask the construction industry to
employ trash and repurposed materials.

e To save money on construction by
repurposing discarded materials.

Utilization of Waste Materials in Structural Members: A Review

e The use of litter in the invention of
structural members results in a productive
method of litter disposal

e The cost of structural members is lower
than that of conventional members.

e It also has a high level of heat resistance.
It may reach a point where the compressive
strength may come less than concrete paver
blocks, then also, it can still be utilized in
gardens, pedestrian paths, and bike paths, for
example. It can also be utilized on a non-traffic
or low-traffic road.

Table 1 An overview of waste material for structural members

Waste Particulars Paper / Article My remark Ref.
Material Remark

Seeds Effect of dampness | Focused on only | Many types of seeds available | [1]
and processing | 1 type of seed Laboratory Tests should be
parameters on done to know the chemical,
strength engineering  properties  of
parameters other seeds.

Coconut Shell | Used as | Researched only | It can be usage as fine as well | [2]
lightweight as lightweight in | as coarse aggregate with
aggregate RCC testing

Glass Utilized as FA in | Already, Though it can also be tested in | [3],
concrete consumed in | other structural members too | [4]

concrete only like bricks, pavers blocks, etc.

Tile WastetileasCA & | Only used in | It can also be tested in other | [5]
FA in concrete concrete structural members too like

bricks, pavers blocks, etc.

Groundnut Properties of | Work done only | It may give better results with | [6],

Husk Pavers block with | with paver block | other structural members [7]
ash in ash form

Sawdust Effect as fine | Researched in | Also, be used as a coarse | [9],
aggregate in | concrete only aggregate [10]
concrete

Palm Shell Used as aggregate | Used in concrete | It can also be tested in other | [11],
in concrete only structural members too like | [12]

bricks, pavers blocks, etc.
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It may reach a point where the compressive V.

strength may come less than concrete paver
blocks, then also, it can still be utilized in
gardens, pedestrian paths, and bike paths, for
example. It can also be utilized on a non-traffic
or low-traffic road.

4.1. Research Gap and Conclusion

All literature is about the usage/use of waste
substances/materials in structural members,
cost-effectiveness, and ecological concerns.
There is no literature available about to study,
chemical, and engineering qualities of litter
materials  after adding or replacing
partially/fully waste materials, by product and
other product or material.

To determine the chemical and
engineering qualities of litter materials,
laboratory tests should be conducted. In
addition, extra statistics data & improved
paper documents are required for the
construction industry to employ trash and
repurposed materials.

To learn about the chemical and
engineering qualities of other seeds,
laboratory tests should be conducted. Date
Palm, Lichi, Kharik — Chuara, Khurmani,
Alu Bhukhara, Beer (both small and large),
and so forth.

Litter glass is only utilized in concrete, but
it can be evaluated in other structural
elements as well, such as bricks, pavers,
and blocks. Litter glass is also used as fine
aggregate in this study, while it can also be
used as coarse aggregate in other structural
components.

This Coconut litter material can also be
employed as coarse and fine aggregates in
a variety of structural elements.
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Ceramic litter can also be employed as
coarse and fine totals in various structural
elements.

Groundnut husk can also be used in
various structural elements in crushed as
well as in ash form.

4.2 Future scope
Based on the literature review presented in the
next section, as of now is defined as:

e To decide the compressive strength of
waste-based structural elements.

To determine the hardness of waste-
derived structural elements.

To investigate the water absorption of
waste-based structural members.

To assess the structural integrity of
waste-based structural members.

To compare the cost of waste-derived
structural members to the cost of
conventional structural members.

To compare all test results between
waste-based structural members and
conventional structural members.

To make use of waste products that are
harmful to our environment in a variety
of ways

To save money on construction by repurposing
discarded materials
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