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Preface
The world is over drying up with the consumption of natural resources and concerns are towards
maintaining the ecological balance by finding suitable, sustainable and effective building
materials. With recent advancements in the field of Construction industry lot of research is being
carried out to find alternate sustainable building materials. In the same line, the present research
focuses on the feasibility study of utilization of by products from stone-quarry mines and waste
LDPE to be used as a replacement of natural sand in concrete. In the study a partial replacement
of natural sand is done by quarry dust along with the addition of waste LDPE in 0,25,50,75 and
100 %. Fresh and hardened concrete properties of the conventional and modified concrete had
been studied. The waste plastic (LDPE) is used in the form of very fine crushed fibers to arrest
micro cracks and thus contribute in durability of concrete. The Study focuses on the detailed
study of XRD , SEM along with EDS for examining the particles of the conventional material
and the possible new material. SEM images of quarry dust showed lamellar structure which is
responsible for increasing the strength carrying capacity. SEM linked with energy dispersive
spectroscopy lets high resolution identification of elements and compounds present in 2-D crosssections of aggregate samples. SEM linked with EDS found to be instrumental for visually
examining a particle that is too small to be seen under an optical microscope. The SEM functions
by aiming an electron beam at the surface of the sample. EDS examines the elements present in a
sample based on the detection of x-rays radiated by that specimen. High résolution images taken
with SEM can be examined to find several factors that may probably relate to the performance of
micro fines in concrete. The test results showed that particles are almost spherical in shape and
helpful in improving workability of concrete. The EDS analysis of LDPE represents that there is
no such element causing harm to the concrete and can be used effectively to reduce permeability
and enhance strength.
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1. INTRODUCTION

I

n the system of wrenching and processing of mineral accumulation i.e deposits into worthwhile merchandise for
packages in call for for e.g as aggregates a first-rate percentage of the indigenous material might not turn out to be
withinside the preferred length range. This is basically because of the inevitable era of fines , typically described as
debris much less than 6 mm in length and dust (a fraction of fines typically debris much less than seventy five μm)
that takes place for the duration of mineral wrenching and processing operations, inclusive of crushing, screening
and substances handling. The actual percentage of material that receives gathered into fines varies in step with the
sort of system, its running situations and additionally the sort of rock, additionally it is quantified to be among 10
and 30% via way of means of weight of the loads of hundreds of thousands of tonnes that get processed annually.
Thus, tens of hundreds of thousands of tonnes emerge as fines via way of means of-merchandise every year,
including to already piled saved fines. This has been the state of affairs for decades and setting via way of means ofmerchandise inclusive of those to apply in different usage has lengthy been appeared as an crucial challenge for the
quarry industry. The possibility to feature on price to a gift waste material
The products overall performance of substances and their by-merchandise is a first rate problem for exploration. The
balance among deliver and call for a given deposit controls its value, the benefit that can be sought from it, the
specified processing abilities to account for its wrenching and the precise techniques used to supply it. Another
showcasing aspect is how the completed merchandise and the deposits they incorporate are recognized. A 'substitute'
product can be taken into consideration to be low even without experiential assisting evidence, while a comparable
product labeled 'sustainable', could be very probably to be visible taken into consideration as an high-quality
investment. In the approaching years there can be encouragement or maybe regulation in location to similarly guide
using full-size opportunity merchandise containing those substances, which completes this location of studies in all
aspects.

A. An Inspection Of Stone Crushing Sector In India
It’s guesstimated that there are around headstone clincher segments in India. The figure is anticipated to increase
else keeping in view the prospective plans for overall development of the country. The Stone Crushing Industry
sector in India is guesstimated to have succession of Rs. 5000 crore per time (extra to over US$ 1 billion) and hence
an economically feasible sector. It's targeted to be giving direct employment to over people involved in different
exercise corresponding as mining, crushing mill, transportation of booby-trapped headstones and oppressed products
etc. Maximum of these are from country and economically backward areas where employment occasions are limited
and hence it bears first-rate moment in terms of social significance in country areas. It's a way of livelihood for
simple poor and unskilled country population.
As the construction exercise goes on throughout the country, headstone clincher diligences are ordinarily laid in the
vicinity of fair all major megacities/ cosmopolites. In order to minimize the transportation cost of headstone the
clinchers require to be situated in the vicinity of requested centers corresponding as megacities, soil, and flumes etc.
In addition headstone clinchers also necessitate electricity inventory and human resources for its functioning,
nearness to the source of raw material and proper transport for the conveyance of headstone as well as crushed
headstone goods. Due to this maximum Headstone Clinchers are located along the compass of Cosmopolites or near
major construction games.
Although headstone clinchers are socio-economically an important sector, contributes generally to the outpouring of
fine fugitive dust reasons fitness dangers to the employees in addition to creates pollutants inflicting breathing
complications. The fine dust affects hypercritically the earthborn health and hampering the context. With an aim to
monitor these outpours, CPCB has before developed Emission Ethos and guidelines in 1989, the same has been
considered under the Act, 1986 by Ministry of Environment & Timberlands w.r.t Advertisement No.G.S.R. 742 (E)
dated 30th August 1990 &S.O. 8 (E) dated December 31, 1990 predicated on techno-paying possibility to fain the
norms. On a long run, the necessity for fresh operative mechanism to put a hold and need of legitimate guidelines is
the need of the hour .
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B. INVENTORISATION OF STONE CRUSHERS IN VARIOUS STATES
Rock pulverization units are broadly speaking minor units mainly owned and handled through much less
knowledgeable people and are spread everywhere in the country. This region broadly speaking being an un-prepared
region & has handiest neighborhood level (district/vicinity level) associations. In the non-appearance of central level
authority, the supply to get a listing of rock pulverization within side the country turned into recognized because the
State Pollution Control Board. The cause of series of statistics on wide variety of pulverization units in numerous
states, their scope, strategies practiced etc, communication have been done to all State Pollution Control Board
workplaces via CPCB. Most of SPCB have answered with the listing of pulverization units of their respective states,
a few states have dispatched handiest partial listing for a few districts/vicinity and a few states have now no longer
answered. The data received from various states has been compiled and is as given in Table 1.1.

Table. 1.1 State-wise Number of Pulverization units ((Comprehensive Industry Document
2007-08) Series: COINDS/78/2007-08)

C. TOPOGRAPHICAL AND PRACTICAL CONCERN
Different kinds of materials from quarries can be categorized according to topographical and practical features. This
is affirmed to increase the effectiveness of presently existing practices, processing requirements the general
characterization properties, and quality and bulk behavior of fines. This is required to optimize deposits recovery,
unwanted mineralization and curtailment in energy per unit of aggregate produced. This also incorporates the
imitation of performance by blast modeling tool and deposits operating simulation tools.
As the Maharashtra state specifically encompass basalt rocks deposits it's miles therefore called as Deccan trap.
About 70% of the region of Nagpur District within side the east to Western Ghats within side the west is completely
included with the aid of using those rocks having significant thickness. Quarrying is in complete swing within side
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the district. As a end result of industrialization and socio-monetary growth, fast urbanization within side the districts
has particularly multiplied the call for constructing materials, roads and infrastructure.

Geographic Overview
The reason of this examine the time period quarry fines consists of excellent aggregate (-6 mm) from diverse
crushing operations, fines from sediments and filler substances for diverse uses. There exists a want to quantify the
once a year manufacturing to get higher concept of quantity of the garage and disposal troubles this reasons because
the manufacturing of those fines isn't well quantified with the aid of using the industry. The deep knowledge of these
facts could additionally assist in locating new avenues for those substances in novel uses which could call for a
stable, massive quantity deliver chain to be gift to make sure business development. Manning (2004) quantified the
manufacturing of fines from quarries basically based totally upon rock type, shown in Table 1.2.

Table 1.2 Annual quarry fines production (Manning 2004)

It has to be referred to that out of forty one million tonnes consistent with 12 months a great quantity is offered on
for precise applications This business call for for fines isn't always considerable during the United Kingdom and has
a tendency to be vicinity touchy based, on neighborhood geology and constructing activities. Maximum of those
fines are generated at some point of blasting and mineral processing of those quarried materials. Studies into the
discount of fines technology were performed and are being carried. (Mill 2011).

D. PRODUCTION AND CHARACTERIZATION
The technology of quantity of fines is at once proportional the variety of unit operations utilized in processing rock
and consequently the goods generated via way of means of quarries, to a sure volume govern the portions of fines.
However, the kind of rock additionally has a sizeable impact at the technology of fines. Typical portions of fines
produced within side the UK in 2006 are shown in Table 1.3.

Table 1.3 Quarry fines Production estimates (Mitchell 2009)

Mainly the share fines era is within side the place of 10-26% based on the scale variety of mixture being sold.
Important elements being rock hardness for example limestone as soft, basalt as hard, deposits pulverization
effectiveness and discount ratios of crusher stages. Most of those fines are produces for the duration of blasting and
mineral processing of those quarried substances. Research concerning the discount of fines era were carried out
(MIST Projects Reports indexed in reference section) and are presently being undertaken (Mine to Mill, DEFRA
Report. 2011). At the equal time job is being carried out to lessen the share of dust being produced in quarry
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operations via way of means of the use of green deposits processing functions and waft sheet changes the use of
simulation tool (Agg-Flow, JKSimMet, USimPaC), new markets for those substances have additionally been found.

Functionality of Quarry Fines:
The ultimate deposits utility study includes characterization, performance testing and the successive production of
unique proposal, utilization of prey dust, the primary goal is to understand the material potential and to further
improve the survival of the pulverization industries by generating enhanced value items for the proposed trade.
These could include:
• Specific terminology to define “ fines”
• Mineralogy
• Desirable Utilization
• Undesirable properties
• Innovation in Product development and trade factors.
Prey dirt may be grouped as: unprocessed fines and processed. Under “unprocessed” group, prey dust can be used
without the want for any primary processing. In the “processed” class prey dust wants to be finished earlier than
they may be used. Possible uses of under processed and unprocessed classes defined above are indexed in Table 1.4.
Besides the residence of substances, in phrases of makes use of, conveyance fees have been probably to have the
maximum sizable impact on the industrial viability of the substances in any given application. If the stop customers
are within side the region of the supply of quarries those fees, can be taken into consideration significantly.

Table.1.4 Potential uses of quarry fines
Application of unprocessed

Application of processed prey dust

prey dust
•

Land fill

•

Aggregate

•

Entrenchment

•

Block making

•

Embankments

•

Growing medis for bio- filtration

•

Seepage mediums

•

Restocking for Drains

•

Low weight fill

•

Imitation rock

•

Filament induced - pre-cast units

•

Pavement & ramps

Utilization of Prey dust:
The ultimate study (Petavratrzi 2007) categorize prey dirt into following divisions:
1. Unlinked fines;
2. Linked fines.
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Unlinked fines - Used as part of recovery from mineral operations and bulk fill programs, such as mine fill. In
addition to recultivation, it often involves creating road surfaces and soil components. Soil constituents are
substantial and the geology and chemical properties of the fines can extract acid from the soil. Portland cement
backfill programs were used; The current studies are carried out as part of a TSB task that is controlled by MIRO
and then delivered as part of the review.
Linked Fines: In quarry fines were considered a major barrier to pumpable filler mortars, concrete, and highperformance ceramics such as bricks and tiles. A state-of-the-art process has been developed for the production of
lightweight aggregates from plastic waste and quarry dust. The probable uses of by-products from fine quarry in the
UK listed in previous reports up to 2007 can be summarized as shown in Table 1.5.

Table 1.5 Potential Uses For Fine Quarry By-Products (Petavratzi, 2007)

Obviously, the acceptance of any particular deposits property depends on the utility company with which it is used.
There seems to be a little more acceptable and undesirable hearths that depend on the form of Function than any
form of Mineral is intended to perform. For example, mineral blessing in programs that require removal of fines,
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including the interior of the soil, require selected chemical and mineralogical properties, but their overall
performance is undesirable while poorly structured. On the other hand, programs that fill sandbags require
mechanical containment of deposits particles, but their overall functioning is much less dependent on their specific
composition. Quarry porcelain stoneware came in handy when choosing to use it in preferred programs.

E. PLASTICS:
Post-Consumer Plastic Wastes in Concrete
Due to the widespread trouble of environmental pollutants with the aid of using put up makes use of of plastic
wastes, studies had been accomplished on utilizing this waste on massive scale in green and green manner. Research
has been accomplished to apply plastic waste in as an aspect of concrete. The use of put up-patron plastic waste in
concrete will clear up the disposal hassle in addition to the concrete hardened and durability. The gift take a look at
focuses on LDPE plastic wastes which may be used as concrete aspect and their impact on houses of concrete. It
additionally proposes latest developments and destiny scope of studies within side the region of use of put up-patron
plastic waste (PCPW) in concrete.1.4.1.1 TYPES OF PCPW:
Polymers are generally located within side the put up patron plastic wastes. Common sort of plastics which might be
being utilized in day after day existence by clients are Polyethylene Terephthalate (PET), High Density Polyethylene
(HDPE), Polyvinyl chloride (PVC), Low density Polyethylene (LDPE), Polypropylene (PP), Polystyrene (PS) etc.
Among these, HDPE and LDPE stocks fundamental quantity in put up-patron plastic waste. Although HDPE &
LDPE are polythene, Due to the version in density, their use as concrete aspect differs in concrete.

Utilization of PCPW in concrete:
The literature overview exhibits that plastic waste is getting used as concrete factor in diverse forms. The waste
plastic is used as satisfactory and coarse granular particles, in powdered shape and as disjunctive fibers. There are
positive obstacles worried together with economical, bodily and chemical at the same time as changing the wastes in
a particular form or shape. Research efforts had been summarized to focus at the of utilization of post-purchaser
plastic waste like deliver bags, wrapping and packaging materials, left over or beaten bottles and small to medium
bins and many others in diverse forms.
Granular shape: In order to reduce the exploitation of herbal assets fewer researchers have finished have a look at at
the granular shape of recycled or waste plastics to update the sand and herbal combination in concrete. (Marzouk
OY 2006) used the plastic waste of polythene terephthalate (PET) bottles withinside the concrete as a substitute of
combination. to so as to analyze the feasibility and mechanical residences of the concrete, Researcher used the
plastic wastes in M20 grade concrete in shape of nice and coarse aggregates. (Kandasamy 2007) in his have a look at
to enhance the thermal residences of concrete applied recycled plastic combination as coarse combination. ( IS:
10262:2009, “Concrete Mix Proportioning – Guidelines”, First Revision, July 2009) used waste of thermo set plastic
as sand substitute to test the feasibility of the use.
Waste as fibrous constituents: (M. Sivaraja 2010) performed assessments on mechanical residences of concrete
specimens containing the waste plastic fibers. The waste fibers percent varies from 0. 5% to 1.5%. (Kandasamy,
“Reinforced Concrete Beams with Rural Composites below Cyclic Loading” 2007) studied the results of inclusion
of fibrous plastic from rural waste within side the rcc beam below cyclic loading. (Fowle 1996) studied the flexural
conduct of concrete produced via way of means of inclusion of recycled waste plastic having unsaturated polyester
resin. (Youjiang Wang 1990) carried an experimental research on mortar with via way of means of artificial fiber
with fraction of approximately 3% so as to analyze the impact on workability and drying shrinkage.
Plastic Waste as powder within side the concrete mix: Pappu 2010 finished experimentation with powered glass
bolstered plastic waste in concrete. The powered waste become taken in extent fraction of 5% to 50% as substitute to
sand and concluded that waste has full-size contribution in concrete residences. S.S.Verma 2008 positioned forth
using plastic waste in powdered shape in street production to 3% to 4% extent fraction. M. O. Pappu 2010, finished
assessments to discover the compressive power of glass bolstered plastic waste stuffed concrete for full-size utility
in production with the contribution of 5%, 15%, 30%, and 50% via way of means of weight and concluded that there
has been development in compressive strength because of addition of plastic.
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Benefits Of Using Plastics
Advantageousness of using plastics in concrete Due to the potential characteristics of plastic there is significant
growth in the use of plastic, which includes:
•

Great adaptability and flexibility to unique technical requirements.

•

Lighter than competitive substances, lowering gasoline intake whilst transporting the .

•

Resilience and immortality.

•

Resistance to chemical substances, water and impact.

•

Excellent conduction and insulation properties.

•

Economical

•

Excellent fusibility with unique substances including aluminum foil, paper, adhesives.

•

High aesthetics.

•

Substitute for pressurized fabric that releases poisonous chemical substances into water.

Issues with the use of pcpw as concrete ingredient:
Owing to the easy floor of plastics there exist bonding troubles to apply it in concrete. The fundamental mission in
the usage of plastic waste is to supply roughness at the floor of the plastic fibers. Surface, roughening remedy is to
take delivery of on the way to include plastic as an factor in concrete. Surface remedies range with the form of
plastic waste. This characteristic restricts the usage of plastic wastes generated as concrete factor

D. Main objective
The purpose of this studies become to take a look at at the capacity for the use of quarry dirt and waste plastics via
way of means of blending it with different to be had conventional substances and water to maximise the strength.
The very last purpose is to use the consequences of this studies to introduce a singular product that may be utilized
in construction. In addition to this to make complete use of the advantageousness presented via way of means of
quarry dirt similarly to waste ldpe to limit river bed exploitation because of sand mining, and shape a foundation for
layout of different blend proportions for different grades of concrete.

2. TESTING PROGRAM
A. GENERAL
The purpose of the experimental application is to examine the residences of concrete made with and with out quarry
dust & waste plastic used as high-quality aggregates. The primary assessments accomplished on substances used for
casting concrete samples are mentioned on this chapter, accompanied through a quick description approximately
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blend deign and curing system adopted. At the end, the numerous assessments performed at the specimens are
mentioned. The most important goal of the observe become to examine the consequences among traditional concrete
and changed concrete containing quarry dust & waste plastic (ldpe) as substitution to herbal sand in concrete and
endorse the mathematical version for the hardened concrete residences.

B. MATERIALS
For the production of concrete the ingredients as cement, fine aggregate, coarse aggregate, quarry dust, waste plastic
(ldpe) water, super plasticizer were used. The properties of the ingredients which were used in the experimentation
are discussed below.

Cement
The Portland Pozzolana cement (PPC) confirming to IS 1489-1991 part 1 was used in the experiment. Grade 53
Ultra Tech cement was used for casting cubes and cylinders for all concrete mixes. The cement was of uniform
colour i.e. grey with a light greenish shade and was free from any hard lumps. Summary of the various tests
conducted on cement are as
under given below in Table 2. 1

Table 2.1 Physical Properties of Portland Pozzolona Cement
Sr.n
o
1
2

3

PROPERTY
Standard Consistency
(%)
Setting Time
a. Initial
b. Final
Soundness
a. Le-Chat Expansion

TEST
RESULTS

(%)

32

(minutes)

240
335

30 Min
600 Max

(mm)

1

10.0 max
16 Min
22Min
33 Min
0.15 Max
15.0 Min
35.0 Max

(MPa)

5

Compressive Strength
a. 71 +/- 1hr. (3 days)
b. 167 +/- 2hr. (7 days)
c. 671 +/- 4hr. (28 days)
Drying Shrinkage

(%)

30.5
40.3
55.2
UT

6

Fly Ash addition

(%)

19.99

4

Requirement
s of IS:14891991 (Part 1)

UNIT

REVELANT IS
4031 (part 4)-1988
4032 (part 5)-1999

4031 (part 4)-1999

4031 (part 6)-1999
4031 (part 4)-1999
4032 (part 4)-1999

Aggregates
Aggregates are one of the basic components of concrete and constitute 70 to 80% of the quantity
of concrete. They are of plant origin and chemically inert. The additive reduces shrinkage cracks
and has an impact on the economic system of concrete. Aggregates are divided into wonderful
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classes, beautiful and gross aggregates, according to their size. Aggregate fractions from 80mm
to 4.75mm are called coarse mix and human 4.75mm fractions to 150 microns are called nice
mix. The mixtures used are shown in Figure 2.1.

Figure 2. 1 Coarse aggregate
Coarse aggregate
The one at the BIS No. 480 check sieve is referred to as coarse combination. Broken stone is
usually used as a rough combination. The nature of the task determines the most length of the
uncooked combination. In this study, domestically to be had coarse combination with a most
length of 20 mm and 10 mm changed into used and examined in step with IS 23861963 (Part I
and Part II). The aggregates had been washed to take away dirt and dust and dried to a floor dry
condition. Table 2.2 and Table 2.3 display the outcomes of the sieve analysis and the outcomes of
diverse checks done on coarse aggregates are given in Table 2.5. The mixed gradation of 20mm
and 10mm in length in a ratio of 66:34 percentages is proven in Table 2.4.
Table 2. 2 Sieve analysis of coarse aggregate (20 mm)
S. No.
1
2
3
4
5
6
7
8
9
10

Weight
Cumulative
Sieve No.
Retained
weight
(gms)
Retained
40mm
0
0
20mm
723
723
10mm
9106
9829
4.75 mm
171
10000
2.36 mm
1.18 mm
600 µ
300 µ
150 µ
< 150 µ
Total
10000
Fineness modulus= 705.5 2 / 100 =7.05

Cumulative
% Retained

% Passing

0
7.23
98.29
100.00
100.00
100.00
100.00
100.00
100.00
100.00
705.52

100.00
92.77
1.71
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Table 2. 3 Sieve analysis of coarse aggregate (10 mm)
S. No.
1
2
3
4
5
6
7
8
9
10

Weight
Cumulative
Retained
weight
(gms)
Retained
40mm
0
0
20mm
0
0
10mm
943
943
4.75 mm
8731
9674
2.36 mm
326
10000
1.18 mm
600 µ
300 µ
150 µ
< 150 µ
Total
10000
Fineness modulus= 606.17 / 100 = 6.06
Sieve No.

Cumulative
% Retained

% Passing

0
0
9.43
96.74
100.00
100.00
100.00
100.00
100.00
100.00
606.17

100.00
100.00
90.57
3.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Table 2. 4 Combined gradation of coarse aggregate
S. No.

Sieve No.

% Passing
20mm

% Passing
10mm

Combined %
passing

IS 383-1970
(20mm)

1
2
3
4

40mm
20mm
10mm
4.75 mm

100.00
92.77
1.71
0.00

100.00
100.00
90.57
3.26

100.00
95.66
37.254
1.304

100.00
95-100
25-55
0-10

Table 2. 5 Physical properties of Coarse aggregate
Unit

20mm

Specific gravity

-

2.84

10mm
2.82

2

Water absorption

%

1.149

1.229

3

Bulk density

kg/cu.m

1563.98

1594.8

4

Fineness modulus

-

7.049

5.09

Sr.no
1

Properties
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Fine aggregate
The sand used for the experimental program was sourced domestically and conformed to the
Indian Standard Specifications (IS 383, 1970) for, allowing for the mixing of different
classifications, including particle length distribution. , the fineness modulus, the exact gravity,
the water absorption, the characteristic of the apparent density and silt content The material
corresponds to sector II according to IS: 3831970. The evaluation of the sieve and the different
houses of the first class mixture they are shown in Table 2.6 and Table 2.7, respectively.
Table 2.6 Sieve analysis of Natural sand
S. No.
1
2
3
4
5
6
7

Sieve
No.
4.75 mm
2.36 mm
1.18 mm
600 µ
300 µ
150 µ
< 150 µ
Total
Fineness

Weight
Cumulative Cumulative
Retained
weight
%
(gms)
Retained
Retained
34
34
1.7
36
70
3.5
291
361
18.5
637
998
49.9
812
1810
90.5
164
1974
98.7
26
2000
262.35
modulus= 262.35/ 100= 2.62

%
Passing
98.3
96.5
81.95
50.1
9.5
1.5
-

% passing
as per IS
383-1970
90-100
75-100
55-90
35-59
08-30.0
0-10

Table 2.7 Physical properties of natural sand
Sr.no

Properties

Unit

Values

1

Specific gravity

2.53

2

Water absorption

%

1.2

3

Bulk density
Moisture content

kg/cu.m

1718.52

%

25

wet

4

dry

2.5

5

Fineness modulus

2.62

6

Silt content

7

Effective size

8

Coefficient of uniformity

6

9

Coefficient of gradation

2

%

0.61

mm

0.21
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Figure 2. 2 Sieve Shaker apparatus
Quarry dust
Quarry dirt may be described as residue, tailing or different non-voluble waste cloth after the
extraction and processing of rocks to shape first-class debris much less than four.75mm. Quarry
dirt, a spinoff from the crushing technique at some point of quarrying sports is certainly
considered one among substances which have currently received interest for use as concreting
aggregates, in particular as first-class aggregates. Quarry dirt essentially has the equal bodily
traits to sand as the scale and its homes are very near sand. Quarry dirt has been gathered from
Siddheswar's Crushers (P) Ltd., Umred road, Nagpur, India proven in Figure 2.3.Figure 2.4
indicates bodily comparison among herbal sand and quarry dirt. Physically, quarry dirt has easy,
long, angles, sharp at nook and gray in colour. The floor of quarry dirt is rougher than sand.
Theoretically, the difficult floor will result in excessive bind in comparison to easy floor. The
fineness of quarry dirt is described as debris that retained the use of four.75mm, 2.36mm, 1.18
mm, 0.6mm, 0.3mm and 0.15mm sieves. Based on ASTM C 136-84, the fineness of quarry dirt
is 3.18. Picnometer has been used to decide the precise gravity of quarry dirt. Based on ASTM C
128-88, precise gravity of quarry dirt is 2.sixty one wherein it may be labeled as first-class
aggregates. Besides, water absorption of dry floor of quarry dirt needs to be analyzed. Quarry
dirt is being dried in oven for twenty-four hours at 105°C. Percentage distinction among moist
and dry dirt is split via way of means of density earlier than dried to get the value of water
absorption that is 0.6% The un-sieved quarry dirt was used for samples.

Figure 2. 3 Quarry dust generated at Siddheshwar’s crushing plant
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Figure 2. 4 Natural sand and Quarry dust
Table 2.8 Sieve analysis of quarry dust
S. No.
1
2
3
4
5
6
7
8

Sieve No.
10mm
4.75 mm
2.36 mm
1.18 mm
600 µ
300 µ
150 µ
75
Total
Fineness modulus =318.34/100=3.18

Cumulative %
Retained
100
84.63
65.54
35.58
18.5
8.71
3.71
1.67
318.34

% passing as per IS
383-1970
100
90-100
75-100
55-90
35-59
08-30.0
0-10

Table 2.9 Physical properties of quarry rock dust and natural sand
Property
Specific gravity

Quarry rock dust
2.61

Bulk relative density (kg/m3)
Moisture content (%)

Test method

1118
Wet

24.25

Dry

2.10

Fineness modulus

3.18

Effective size(mm)

0.20

Coefficient of uniformity

4.50

Coefficient of gradation

2.20

Fine particles less than 0.075mm (%)

12-15

IS 2386 (Part I) 1963

Sieve analysis

Zone II

IS 383 - 1970

IS 2386 (Part III) 1963
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Table 2.10 Typical chemical composition of quarry rock dust and natural sand
Constituent
SiO2
Al2O3
Fe2O3
CaO
MgO
Na2O
K2O
TiO2
Loss of ignition

Quarry rock dust
(%)
61.48
17.72
05.54
04.783
02.55
Nil
03.19
01.221
00.478

Natural sand (%)
79.78
10.53
01.65
03.23
00.79
01.42
01.24
Nil
00.299

Test method

IS: 4032-1968

Particle size distribution
According to (Cement Concrete & Aggregates Australia Research report, Manufactured Sand,
National Test Methods & Specification Values, January 2007), due to large differences in
crushing properties of natural materials and significant differences in crusher construction It is
not practical at all, , to define a general evaluation specification. However, by definition, quarry
rights must correspond to the general classification limits in Table 2.11. Fine sand with more
than of the 20% passing through the 75 micron fraction is eligible, provided it is used in
combination with other sand where the total percentage passing 75 microns for the combination
is not more 15% and provided that they comply with the deviation from the limit values in all
respects. The "Limits of deviation" Table 2.12 are the maximum deviations in percentage units
between the evaluation presented and a given examination result during the contract period. It is
recognized that deviation values smaller than those indicated in Tables 2.11 and 2.12 may be
more appropriate for certain projects. In the case of small deviations. values should be nominated
in the works specification.
Table 2.11General grading limits
Sieve size

cumulative percentage passing

4.75mm

90% to 100%

0.6mm

15% to 80%

0.075mm

0% to 20%
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Table 2. 12 Grading variation limits
Sieve size
95mm

Max. % deviation
-4.75 mm

±5

2.36 mm

±10

1.18 mm

±15

0.60 mm

±15

0.30 mm

±10

0.15mm

±5

0.075mm

±3
Waste plastic (ldpe)
Plastic waste represents low-density polyethylene (LDPE) discarded as post-patron plastic waste
in concrete, gathered via way of means of the CHEMECH plastics production plant withinside
the MIDC location of Hingna Road, Nagpur.
Its relatively low density effects from the presence of small branches within side the chain (in
about 2% of the carbon atoms). This creates a extra open structure. Low-density polyethylene
(LDPE) is a completely beneficial and broadly used plastic, in particular in dispenser bottles,
wash bottles, and handbags. It is semitransparent to opaque, sturdy sufficient to be surely
unbreakable and pretty bendy on the equal time. Chemically speaking, LDPE isn't always
innovative at room temperature, even though it is slowly attacked via way of means of sturdy
oxidants and a few solvents motive softening or swelling. It may be used in short at temperatures
as much as 95 ° Celsius and completely at 80 ° Celsius. The plastic waste used withinside the
take a look at became overwhelmed into finer debris at excessive temperatures to be used as
filler in conjunction with the quarry dirt in concrete. The residences of LDPE residues gathered
via way of means of Chemech Industry, MIDC,Hingna, Nagpur
Table 2.13 Physical Properties of LDPE
Physical Properties
Density
Water Absorption
Particle Size
Water Vapor Transmission
Viscosity

Original Value
0.910 - 0.980 g/cc

Average value
0.921 g/cc

0.01%

0.01%

5.00 - 50.0 µm

27.5 µm

15.5 - 18.6 g/m²/day

17.4 g/m²/day

20000 - 304000 cP
@Temperature 189 - 189 °C
20000 - 304000 cP
@Shear Rate 300 - 5000 1/s

91600 cP
91600 cP
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1.0 - 1500 hour
Environmental Stress Crack
Resistance

- 1.00 hour
@Temperature 51.0 - 51.0 °C
- 1.00 hour @Thickness 2.00 - 2.00mm

Maximum Moisture Content

338 hour
1.00 hour
1.00 hour

0.1

0.1

5.00 - 300 microns

35.2

Linear Mold Shrinkage

0.0101 - 0.0500 cm/cm

0.0200 cm/cm

Melt Flow

0.250 - 2300 g/10 min

8 g/10 min

Thickness

Table 2.14 Mechanical Properties of LDPE
Mechanical Properties
Tensile Strength, Ultimate

Original Value
2.80 - 56.5 MPa

Average value
10.7 MPa

Film Tensile Strength at Yield, MD

12.0 - 30.0 MPa

24.2 MPa

Film Tensile Strength at Yield, TD

9.00 - 11.0 MPa

9.81 MPa

Tensile Strength, Yield

7.70 - 64.8 MPa

10.8 MPa

Film Elongation at Break, MD

200 - 650 %

354%

Film Elongation at Break, TD

550 - 930 %

741%

Elongation at Break

13.5 - 800 %

320%

Elongation at Yield

13.0 - 400 %

33.30%

Modulus of Elasticity

0.110 - 0.449 GPa

0.231 GPa

Flexural Modulus

0.0248 - 0.862 GPa

0.217 GPa

Secant Modulus

0.149 - 1.45 GPa

0.279 GPa

Secant Modulus, MD

0.138 - 0.234 GPa

0.182 GPa

Secant Modulus, TD

0.152 - 0.276 GPa

0.218 GPa

3.74 - 5340 J/cm

4.50 J/cm

0.380 - 1.50 J/cm

0.940 J/cm

Izod Impact, Notched

@Temperature -40.0 - -20.0 °C
24.0 - 69.4 kJ/m²
Izod Impact, Notched (ISO)
Charpy Impact Unnotched

40.5 kJ/m²

@Temperature -50.0 - -50.0 °C
>= 30.0 J/cm²

30.0 J/cm²
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@Temperature -40.0 - -20.0 °C
Tensile Impact Strength

200 - 315 kJ/m²

263 kJ/m²

Dart Drop, Total Energy

24.4048 - 24.4048 J

24.4 J Grade

@Temperature -20.0 - -20.0 °C
Coefficient of Friction

0.120 - 0.700

0.357

Elmendorf Tear Strength, MD

8.00 - 18.2 g/micron

12.4 g/micron

Elmendorf Tear Strength, TD

1.84 - 45.8 g/micron

16.2 g/micron

Dart Drop

2.36 - 30.0 g/micron

6.06 g/micron

90.0 - 126 g

106 g

Film Tensile Strength at Break, MD

20.0 - 59.0 MPa

30.1 MPa

Film Tensile Strength at Break, TD

15.2 - 45.0 MPa

22.8 MPa

Dart Drop Test

Table 2.15 Thermal Properties of LDPE
Thermal Properties
Melting Point

Original Value
95.0 - 115 °C

Average value
108 °C

Deflection Temperature at 0.46 MPa (66 psi)

40.0 - 72.8 °C

44.7 °C

Deflection Temperature at 1.8 MPa (264 psi)

38.0 - 101 °C

67.4 °C

Vicat Softening Point

52.0 - 117 °C

89.3 °C

-85.0 - 0.000 °C

-52.5 °C

17.00%

17.00%

109 - 130 °C

118 °C

Brittleness Temperature
Oxygen Index
Ring & Ball Softening Point

Figure 2. 5 Waste ldpe collected from Cemech industry, MIDC , Hingna, Nagpur
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Super plasticizer
Workability is the essence of good concrete and due to presence of quarry fines and plastic fibres
concrete losses its workability. To give the modified concrete additional workability, an
exceptional plasticizer, AC-PLAST-BVM4, was used. It is a concrete admixture with much less
than 0.05% chloride content and complies with IS: 91031999.The super plasticizer was added to
0.6% by weight of cement for all mixes.
Water
Water is an important component of concrete as it is responsible for chemical reaction with
cement. The strength of concrete depends on quantity and quality of water. Impure water affects
setting, hardening and bond characteristics of concrete. The PH value of water should lie
between 6 to 8. In this study portable water is used for preparing concrete mixes and for curing
purpose.

3. PERFORMANCE ANALYSIS
A. EXPERIMENTAL ANALYSIS
As per the various test procedures mentioned in the chapter 4, the tests were carried out on the
concrete as per relevant code of practices. Three standard concrete mixes (M20, M30, M40)
were designed as per IS 10262:2009 and IS 456:2000. The materials quarry dust and waste
plastics used as a replacement of natural sand in varying percentages as 0,25,50,75,100 as a
whole along with 2,4,6,8 percent of waste plastic gradually have been used to prepare modified
concrete. To study the mineralogy, characterizations of materials (natural sand, quarry dust,
waste ldpe) were tested for XRD, SEM-EDS, E-DAX. Workability tests and wet density have
been carried out on fresh controlled concrete and modified concrete. Dry density test, cube
compression test, split tensile test, flexure strength test, modulus of elasticity test, durability test
comprising of RPCT, Cracked permeability test have been performed on controlled and modified
concrete. Regression analysis and validation of the models developed was done manually and
again by using Statistical Software to co-relate the results of compressive strength, split tensile
strength and flexure strength for 7, 14, 28, 90 days and compared appropriately.
B. X-RAY DIFFRACTION
The study of the mineralogical properties (Jane Stewart, March 2006) of microfines can be done
in many ways. X-ray diffraction can identify compounds and minerals in dust samples along
with microfine materials. The identical can be used to detect the presence or absence of sound.
SEM followed by EDS can be an optimistic device for visually examining a particle that is too
small to be seen under a light microscope. Scanning electron microscopes (SEM) use a beam of
electrons to photograph samples with decisiveness down to the nanometer range. Electrons are
emitted from a filament and collimated directly into a beam within the electron source. Any
electrically charged object can be examined microscopically in this way (Sarkar et al., 2001).
EDS identifies the factors found in a sample under the premise of detecting the X-rays emitted
through that sample. Due to the performance function of each detail, it has a specific electron
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emission. The sample emits X-ray photons, which can be accumulated by EDS and converted
into a complete series of "counts" for each emission voltage. The general variety of accounts that
have a selected detail is immediately proportional to the amount of that gift given within the
article ”. Maximized photographs using SEM can be tested to discover numerous elements that
can also be related to the overall performance of microfine materials in concrete. The SEM
images for Sample1, Sample2, Sample3 with different magnification levels are shown in Figures
4.7 to 4.17; Database ”(Chatterjee, 2001) this technique can make a qualitative determination of
the factors and connections within the analyzed substance. Figure 3.1, 3.2, quarter three suggests
the
XRD
of
grass
sand,
quarry
earth,
and
plastic.
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Figure 3.1 XRD of Natural sand

Figure 3.2Typical graph of microfine x-ray diffraction analysis (ICAR-107)
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Sample 2 Quarry Dust
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Figure 3.3XRD OF Quarry Dust

Figure 3.4XRD of TR02 (ICAR-107)
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The consequences have been compared with the consequences of (ICAR107), validated and
interpreted accordingly. It may be visible that comparable substances are characterized through a
comparable composition, herbal sand & (NS01) consisted in particular of quartz collectively
with the presence of calcite. The quarry dirt and diabase or seize rock (TR02) contained graphite
alongside calcium oxides. The smallest debris are regularly observed in which clays and different
dangerous merchandise are observed. To decide if any of the micro fines contained clay or
different dangerous substances, samples containing best debris of much less than microns have
been extracted the usage of a sedimentation cylinder as used within side the hydrometer test.
After settling for 6 hours, samples have been eliminated from the pinnacle of the settling
cylinder. The one with microfine fabrics & lt; Then 2 µm was positioned on a tumbler plate and
allowed to dry. These samples have been then uncovered to the X-ray diffractometer. The results
obtained are depicted in Table 3.1.
Table 3.1 X-ray Diffraction Analysis of Minus Two Micrometer Material

The negative micron fractions of TR02 include all of the minerals inside the chlorite group.
These particular minerals are just like mica. In relation to clays, mica is one of the layered
silicates of minerals. Undesirable outcomes on the general overall performance of concrete were
determined because of the presence of mica. However, the outcomes are relatively depending on
the form of mica and now no longer on the quantity of mica present (Müller 1971).
Sample 3 LDPE NAtural Plastic
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Figure 3.5 XRD of LDPE (Waste plastic)
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Figure 3. 6 XRD diffractogram of LDPE ( (Supri A.G 2008)
Figure 3.6 suggests the XRD diffractogram for LDPE. It may be visible that LDPE is in part
crystalline and in part amorphous shape because of the lifestyles of sharp slender diffraction
peaks and large top. The d-spacing at 2θ=19.8° is 4.479 Å. XRD diffraction for LDPE/nanoclay
2.5 phr and five phr composite suggests a crystalline sample shape with the d-spacing fee at
θ=21.96° and 2θ=21.32° are 4.043 Å and 4.163 Å respectively. The top shifts to a better
perspective as compared with the LDPE, which correspond to the gap among interlayer
decreases. The decrease d-spacing fee is at filler loading 2.five phr. As the filler loading will
increase the composite emerge as extra crystalline because of the prevailing of sharp slender
diffraction peaks.
C. SEM –EDS
SEM observed with EDS can be a positive aid for visually examining a particle that is too small
to be seen under a light microscope. It uses a beam of electrons to photograph samples with
decisiveness down to the nanometer range. Electrons are emitted from a filament and collimated
directly into a beam within the electron source. Any electrically charged object can be examined
microscopically in this way (Sarkar et al., 2001). EDS identifies the factors found in a sample
under the premise of detecting the X-rays emitted by that sample. Due to the power function of
every detail, it has a precise emission of the electron. The sample emits X-ray photons, which are
collected with the help of EDS and converted into a series of "counts" at each emission voltage.
The overall count range achieved by using a particular item is immediately proportional to the
amount of that item given away within the item. Images maximized using SEM can be tested to
discover numerous elements that can be further related to the overall performance of specific
micro fines.
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Figure 3. 7 SEM-EDS for natural sand under X1500 magnification range

Figure 3. 8 SEM-EDS for natural sand under X3500 magnification range

Figure 3. 9 SEM-EDS for natural sand under X7000 magnification range
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Figure 3. 10 SEM image of NS01(ICAR-107) at lower magnification x500

Figure 3. 11 SEM image of TR02 (ICAR-107) at lower magnification

Figure 3. 12 SEM-EDS for Quarry dust under X1500 magnification range
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Figure 3. 13 SEM-EDS for Quarry dust under X3500 magnification range

Figure 3. 14 SEM-EDS for Quarry dust under X7000 magnification range

Figure 3. 15 SEM-EDS for waste ldpe under X1500 magnification range
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Figure 3. 16 SEM-EDS for waste ldpe under X3500 magnification range

Figure 3. 17 SEM-EDS for waste ldpe under X7000 magnification range
Table 3. 2Elements found in EDS Analysis (ICAR-107)
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Table 3. 3 Elements found in EDS Analysis of Natural sand , Quarry dust
Natural sand
Element

Weight%

Atomic%

CK

3.099

6.019

OK

63.01

73.15

Al K

0.299

0.21

Si K

30.12

21.28

Ca K

0.54

0.23

Quarry dust
Element

Weight%

Atomic%

CK

2.679

4.99

OK

41.04

57.02

Na K

1.54

1.433

Mg K

2.099

1.99

Al K

4.34

4.45

Si K

17.53

14.08

Ca K

6.99

2.89

Ti K

2.38

1.10

Fe K

20.08

7.75

Figure 3.18 EDS Analysis of Natural sand
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Figure 3.19 EDS Analysis of Quarry Dust

Figure 3. 20 EDS Analysis of Waste Plastic (ldpe)

Figure 3. 21 EDAX Image of Natural Sand

Figure 3. 22EDAX Image of Quarry Dust
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Figure 3. 23 EDAX Image of Waste Plastic (ldpe)
Table 3.4 Elements found in EDS Analysis of Waste plastic (LDPE)
Element

Weight%

Atomic%

CK

3.03

5.23

OK

54.01

72.15

Al K

0.299

0.21

Si K

30.12

21.17

Ca K

0.439

0.30

Totals

100.00

Figure 3.24 EDS Analysis of Waste plastic (LDPE)
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(a) Controlled Concrete
(b) Modified concrete
Figure 3. 25 SEM images of concrete samples with Natural Sand and Quarry dust ,waste
plastic
From the Fig. 3.25(a ) length of the major axis measured as 1.55 micrometer and that of minor
axis measured as 1.5 micrometer. The length of major axis was nearly equal to the length of
minor axis and the prolongation parameter was found as the ratio of major to minor axis length
was found to be 1.0. This revealed that the particles are circular in shape. The particle area was
measured as 1.88 square microns and the circumference measured as 4.87 microns. The
roundness was measured as 0.99, which indicates about the spherical nature of the particles. This
property helped in improving workability parameter. Figures 3.25 (b) represents SEM images of
the sample with sustainable materials at 20000x magnification. The major axis length was 1.87
micrometer and the minor axis was 0.55 micrometer. The elongation was found to be 3.4. This
revealed that particles are elongated. The particle area was found to be 1.03 square microns and
that of circumference was found as 4.84 microns. The roundness of the particles was calculated
as 0.55, which represents that the particles are angular in shape. These properties helped in
creating a better impervious structure. This ultimately improved strength and durability
characteristics. The tests revealed the presence of minerals such as silica, calcium and oxides.
The reaction of calcium with silica and oxides produced the hydrated calcium silicates, which is
responsible for imparting strength to the concrete at early and later age.

4. DISCUSSIONS
1. Quarry dirt much less than 6mm may be contained in a very last product (for the consultant
totality), a separate product (for the consultant totality, fine) or a redundancy on demand, that is,
leftover mulches that continue to be unused. Mulks can include a excessive share of ultra-mulkt
(dirt) residues (much less than seventy five µm), which also can be a part of an introduced
product or may be produced in extra or as a by-product.
2. With synthetic strand, comprised of sound long lasting gemstone, it is viable that the passing
seventy five micron cloth can be composed of finely predicate gemstone flour with little nocuous
mineralogy. It's viable that excessive quanta of inert mulcts with a excessive precise pores and
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skin may want to nevertheless make an growth in water demand. Notwithstanding, the
assessments indicated that inert, passing seventy five micron mulcts in synthetic strand can act as
stuffing and as a part of the binder, multiplying the suppleness of the fusion within side the
plastic state and decreasing porosity within side the hardened state.
3. With the dam fouling problem, there was a reputation that many of the passing 75 µm
substances were possibly number one predicate minerals and are no longer character minerals.
This substance acts as a flour or gemstone filler and may have advantages within the concrete
mass.
4. The micro structural plats of concrete with natural beachfront, prey dust and waste plastic
(ldpe) are probed by SEM coupled with EDS and XRD analysis. SEM images substantiated that
the natural beachfront nubbins are globular in shape while the prey dust nubbins are outstretched
and angular in shape. EDS analysis substantiated that the manufactured beachfront contains the
minerals of silica, calcium, alumina and oxides and from XRD results, it's substantiated that the
major factor is silica content and it's in crystalline form. The Characterization tests results from
x-ray diffraction show that a number of minerals are present in the paraphernalia.
5. The SEM images for controlled concrete and modified concrete shows that the major axis
length was measured as1.55 micrometer and the minor axis length was calculated as1.5
micrometer. Presently, the major axis length was fair equal to the minor axis length and the
prolonging was calculated as the rate of the major axis length to the minor axis length, which
was1.0. This indicates that the scraps are roundabout in shape.
6. The SEM image of the modified concrete sample with at the same hyperbole show that the
major axis length was measured as1.87 micrometer and the minor axis length was0.55
micrometer. The prolonging was calculated as3.4. This indicates that the scraps are prolonged
one. The area of the scrap was measured as1.03 square microns and the margin was calculated
as4.84 microns
7. From the EDS analysis of controlled concrete sample it's pioneer that the minerals present are
silica, calcium and oxides. Presently the calcium reacts with silica and oxides, and produces the
water-soaked calcium silicates, which transfer strength to the concrete at unseasonably and
thereafter eras. The results for modified concrete it becomes reputed that the concrete sample
contains silica, calcium, alumina and oxides. The calcium reacts with alumina and oxides and
produces tri calcium aluminates, which is the reason for early setting.

5. INFERENCES
The inferences drawn from overall the performance is as below:
1. The SEM images of natural beachfront show that the outside is rough with micro voids,
whereas chase dust morsels are fine in nature with an average size of 2 to 3micron. The images
for ldpe shows that it's having lamellar, crystalline (fiber like) structure. It isn't having penetrable
structure. Due to lamellar structure, it increases the strength carrying capacity.
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2. For the conventional concrete, the area of the morsel was observed to be as 1.88 square
microns and the edging was innovate as4.87 microns. The roundness of the morsel was observed
as 0.99, which represents that the morsels are fair globular in shape which is helpful in enriching
the plasticity of the concrete.
3. The roundness of the morsels for modified concrete was innovate as0.55, which represents
that the morsels are angular in shape this creates better buffer between the morsels and reduce
the porosity which in turn improves strength and persistence characteristics.
4. The EDS analysis of LDPE represents that there's no resembling element causing injury to the
concrete and can be used effectively to reduce permeability and enhance strength.
5. The addition of the super plasticizer had a really distinct effect on not only the pliantness of
the concrete but also on the strength plots of the concrete. The addition of the super plasticizer
gave increased compressive strengths. The fusions containing super plasticizer achieved a late
strength, the rate of strength gain of these concrete fusions were slower than the rate of strength
gain of the natural strand fusion, and enormously minor than the modified fusion which
contained no super plasticizer.

6. BENEFITS OF UTILIZING THE STUDY MATERIALS
The following benefits can be seen by gradually putting the study equipment into practice:
✓ Improved health and safety: Reducing the measurement of debris piles, airborne dust,
and general garbage creates a healthier and safer environment for hands and society.
✓ Reduction of storage, transport and disposal costs In the case of lower storage and
transport of waste, the waste treatment costs are reduced. Dump antennas are avoided and
diesel loads are reduced.
✓ Implicit Income Generation - Gravestone scrap, sludge, and other waste products can
be processed for a variety of needs, from agriculture to construction, creating a secondary
revenue stream for the business.
✓ Greater effectiveness: The reduction of material losses during the mining, crushing and
cutting processes increases the effectiveness of the company and the degree of
profitability of the product.
✓ Also, it can be easily concluded that the natural rope can really be 100% replaced by the
noble prey dust and old plastic.
The characterization study shows that we can appropriately replace natural strand with prey dust
and debris (LDPE) in concrete because they are tolerably safe to use. In this way, we can take a
step towards sustainable development by reducing the burden on the environment of disposal
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problems, resulting in safer, greener and more rewarding construction.
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