
 International Research Journal

Vol. 5(11), 15-20, November (2016)

 

 International Science Community Association

Enhancement the Aggregate properties by using Tyre Waste Powder for 

Construction of Flexible and Rigid Pavement

Environmental Science Department, School of Environment and Earth Sciences, North Maharashtra University, Jalgaon

Available
Received 8th August

 

 

 

Abstract 

Plastics are non-biodegradable, man-made polymers resulting mainly as of petro

lengthy series hydrocarbons through additives. 

poisonous in environment. It is a ordinary view in mutually urban and rural areas to discover drain artificial bags, waste 

tyre rubber and additional category of synthetic packing material litter the roads as well as drains. Due to its 

biodegradability it creates stagnation of wa

been approved out whether this waste synthetic can be reused fruitfully in the manufacture of roads. The testing that the 

waste synthetic, when added to warm aggregate will sha

aggregate provide privileged power, higher conflict to water and healthier performance over a era of time. Hence, it is 

anticipated that we may use waste synthetic in the erection of roads
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Introduction 

Nowadays accessibility of synthetic waste is enormous. The

utilize of synthetic materials such as carry bags, cups, rubber 

tyres etc is frequently growing. Plastic wastes are durable and 

non-biodegradable. The improper disposal of plastic may cause 

breast cancer, reproductive problems in humans and animals, 

genital abnormalities and much more. These synthetic wastes 

get assorted with water, crumble, and take the forms of small 

pallets which cause the death of fishes and other aquatic life 

who mistake them as food material. Sometimes they are either 

land crammed or incinerate. Synthetic wastes get mixed with the 

municipal solid waste or thrown over a land area. All the above 

processes are not ecofriendly as they pollute the land, air and 

water. Under this status, substitute use of these synthetic wastes 

is required. So any method that can use this synthetic waste for 

intention of erection is always welcome. The quantum of 

synthetic waste in Municipal solid waste (MSW) is increasing 

due to increase in residents, urbanization, expansion activities 

and changes in life approach, which leading pervasive litter on 

the landscape. Thus removal of waste synthetic is a nuisance 

and become a serious crisis globally due to their non

biodegradability and unaesthetic view. Since these are not 

predisposed methodically and prospect to create

water pollution
1,2

. This waste synthetic partly replaced the usual 

material to progress preferred reflex uniqueness for meticulous 

road mix. To estimate the heat habit of the reflex manners of the 

amenable polymer concretes, reflex tests were a

It was found that tire waste powder and waste polythene 

garbage is more competent than the conventional material in 

terms of reflex recital. As with highway road pavements, 
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made polymers resulting mainly as of petro-fossil feedstock along with phony of 

lengthy series hydrocarbons through additives. Synthetic in unlike form be into metropolitan frozen waste, which is 

. It is a ordinary view in mutually urban and rural areas to discover drain artificial bags, waste 

tyre rubber and additional category of synthetic packing material litter the roads as well as drains. Due to its 

biodegradability it creates stagnation of water and allied hygiene problems. In order to have this problem experiments have 

been approved out whether this waste synthetic can be reused fruitfully in the manufacture of roads. The testing that the 

waste synthetic, when added to warm aggregate will shape a superior coat of synthetic in excess of the aggregate and such 

aggregate provide privileged power, higher conflict to water and healthier performance over a era of time. Hence, it is 

anticipated that we may use waste synthetic in the erection of roads. 

Biodegradable, Tyre waste powder, Aggregates, Flexible and Rigid Pavements, synthetic waste.

Nowadays accessibility of synthetic waste is enormous. The 

of synthetic materials such as carry bags, cups, rubber 

tyres etc is frequently growing. Plastic wastes are durable and 

biodegradable. The improper disposal of plastic may cause 

breast cancer, reproductive problems in humans and animals, 

malities and much more. These synthetic wastes 

get assorted with water, crumble, and take the forms of small 

pallets which cause the death of fishes and other aquatic life 

who mistake them as food material. Sometimes they are either 

ate. Synthetic wastes get mixed with the 

municipal solid waste or thrown over a land area. All the above 

processes are not ecofriendly as they pollute the land, air and 

water. Under this status, substitute use of these synthetic wastes 

method that can use this synthetic waste for 

intention of erection is always welcome. The quantum of 

synthetic waste in Municipal solid waste (MSW) is increasing 

due to increase in residents, urbanization, expansion activities 

which leading pervasive litter on 

the landscape. Thus removal of waste synthetic is a nuisance 

and become a serious crisis globally due to their non-

biodegradability and unaesthetic view. Since these are not 

predisposed methodically and prospect to create ground and 

. This waste synthetic partly replaced the usual 

material to progress preferred reflex uniqueness for meticulous 

To estimate the heat habit of the reflex manners of the 

amenable polymer concretes, reflex tests were also carried out. 

It was found that tire waste powder and waste polythene 

garbage is more competent than the conventional material in 

terms of reflex recital. As with highway road pavements, 

closing airfield road pavements or an entire road for repairs and 

construction work can impact road

the potentially huge and negative impacts to traffic and 

emergency services, road pavements maintenance and cure is 

ideally matched for quick repair construction. To tackle these 

constraints allied with road pavements maintenance and 

construction has the alternative to use fast

concrete overlay when quick construction is required. Polymer 

concrete refers to a family of resources that use a polymerizing 

monomer and aggregate to form 

amalgamated materials can have several exclusive material 

properties which make them perfectly fitting for a variety of 

road surface conditions. Reinforce concretes are well

materials for pavement construction, but reinforce concretes are 

not the finest materials for the repair of the roadway because 

they require a long curative time. Polymer concretes can be an 

unconventional because they ha

properties with high power and the curative time can be 

restricted; as a result, they can equalize cement concrete’s 

shortcoming. Therefore, polymer concretes are the best material 

for the repair of pavements that needs rapid mainten

immediate loading.  

 

The dimensional compatibility is determined by the drying 

shrinkage, thermal expansion, and modulus of elasticity of the 

materials. In this study, highly compliant polymer concretes 

were considered to alleviate thermal residua

interface between the polymer concrete as a repair material and 

the cement concrete substrate under service conditions. Tire 

waste powder, were mixed in concrete in order to construct 

compliant polymer concretes and waste polythene were use
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fossil feedstock along with phony of 

Synthetic in unlike form be into metropolitan frozen waste, which is 

. It is a ordinary view in mutually urban and rural areas to discover drain artificial bags, waste 

tyre rubber and additional category of synthetic packing material litter the roads as well as drains. Due to its 

ter and allied hygiene problems. In order to have this problem experiments have 

been approved out whether this waste synthetic can be reused fruitfully in the manufacture of roads. The testing that the 

pe a superior coat of synthetic in excess of the aggregate and such 

aggregate provide privileged power, higher conflict to water and healthier performance over a era of time. Hence, it is 

Rigid Pavements, synthetic waste. 

closing airfield road pavements or an entire road for repairs and 

construction work can impact road-user mobility. Because of 

the potentially huge and negative impacts to traffic and 

emergency services, road pavements maintenance and cure is 

ideally matched for quick repair construction. To tackle these 

d with road pavements maintenance and 

construction has the alternative to use fast-setting polymer 

concrete overlay when quick construction is required. Polymer 

concrete refers to a family of resources that use a polymerizing 

monomer and aggregate to form a complex material. These 

amalgamated materials can have several exclusive material 

properties which make them perfectly fitting for a variety of 

Reinforce concretes are well-known 

materials for pavement construction, but reinforce concretes are 

not the finest materials for the repair of the roadway because 

they require a long curative time. Polymer concretes can be an 

unconventional because they have admirable motorized 

properties with high power and the curative time can be 

restricted; as a result, they can equalize cement concrete’s 

shortcoming. Therefore, polymer concretes are the best material 

for the repair of pavements that needs rapid maintenance for 

The dimensional compatibility is determined by the drying 

shrinkage, thermal expansion, and modulus of elasticity of the 

In this study, highly compliant polymer concretes 

were considered to alleviate thermal residual stress at the 

interface between the polymer concrete as a repair material and 

the cement concrete substrate under service conditions. Tire 

waste powder, were mixed in concrete in order to construct 

compliant polymer concretes and waste polythene were used in 
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asphaltic concrete to improve their property. Several 

combinations of materials were tried in an effort to find the 

most appropriate mixing ratio as pavement repair material, and 

laboratory test were carried out to evaluate the mechanical 

performance of each combination of materials
3,4

. 

 

Methodology 

Tyre waste powder coated aggregates: First the tyre waste 

powder is preferred assorted with warm aggregates with 

homogeneous addition. While heated to approximately 150
0
C to 

170
0
C, they soften and in their melt status, they extend over the 

aggregates as a thin liquid covering. Tests were conduct with 

these synthetic covered aggregates and outcome show enhanced 

ethics.  

 

Tyre waste powder-Bitumen Formulation : The bitumen about 

500 gm was fiery in oven till liquid form with tyre waste dust 

covered aggregates was gradually added, while the speed of the 

mixer was maintained at 200 rpm and temperature was kept 

between 160°C and 170°C. The concentration of tyre waste 

powder coated aggregates used, were 0, 2, 4, 6, 8, and 10% by 

mass tyre waste powder is used. Combination was sustained for 

30 min to make homogenous mixture.  

 

Preparation of Concrete Cubes: Tyre waste powder covered 

aggregates is assorted with cement, sand and water to arrange 

material as per IS 10262-2009. The concentration of tyre waste 

powder covered aggregates used, were 0, 2, 4, 6, 8, and 10% by 

mass tyre waste powder is used. Addition was sustained 

intended for 30 min to make homogenous mixtures. Now 

concrete material cubes are casted with measurement of 

15x15x15cm.The cubes are kept for curing and experienced 

used for its compressive strength for dissimilar days (7, 28 

days)
5,6

. 

 

Results and Discussion 

Laboratory valuation: A sequence of tests were conceded away 

on original and customized resources i.e.  tyre waste powder 

covered aggregates for different percentages. The tests that were 

carried out consist of the following: i. Aggregate Tests such as 

aggregate impact, aggregate crushing, Los Angeles abrasion 

test, water absorption
7
. ii. Performance tests such as Marshall 

Stability, iii. Compressive strength of concrete cubes by using 

plastic coated aggregates in cement concrete cubes.  
 

Properties of Aggregate required for roads: The assets of 

aggregates have been improved by the adding up of tyre waste 

powder as a covering over aggregates by escalating the fraction 

of powder and outcome were tabularize in Table-3.2.a and 3.2.b. 

The outcome explains that there is an augment in the assets of 

aggregates.  
 

There is an enhancement in impact value, abrasion value and 

Los Angeles value. Figure-1, 2 and 3 shows the comparative 

graph between % of synthetic and aggregate properties
8, 9

. 

Table-1 

Test results of Physical Tests of the Aggregate coated by 

Tyre waste powder 

Percentage 

of Plastic 

Specific 

Gravity 

Water 

Absorption (%) 

Stripping 

Value (%) 

0 2.4 2.1 NA 

2 2.5 0.2 1 

4 2.65 0.5 2 

6 2.78 Nil Nil 

8 2.89 Nil Nil 

10 2.93 Nil Nil 

 

Table-2 

Test results of Mechanical Tests of the Aggregate coated by 

Tyre waste powder 

Percentage 

of Plastic 

Impact 

Value (%) 

Crushing 

Value (%) 

Abrasion 

Value (%) 

0 5 27 20.75 

2 4.3 21.3 17.55 

4 3.9 18.3 14.93 

6 3.3 15.7 12.64 

8 2.9 12.45 10.57 

10 2.5 7.20 8.57 

 

Study of Marshall Stability for Bitumen Mix: The bitumen 

blend design is through 10262-2009.The synthetic covered 

aggregates were assorted with the bitumen. Cubes were casted 

and experienced for Marshall Stability. The outcomes are 

exposed in Table-3.3.a. From the Figure-4, it is indicate that 

there is a significantly change in the bitumen Marshall 

Stability
10,11

.  

Table-3 

Marshall stability analysis with various percentage of plastic 

Sr. 

No. 

% of 

Plastic 

Tyre Waste powder coated Aggregate 

Mould 

1 0 805 

2 2 1031 

3 4 1160 

4 6 1294 

5 8 1433 

6 10 1356 
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Figure-1 

Graph of Impact value Vs % Polymer coated on Aggregates 
 

 
Figure-2 

Graph of Crushing Value Vs % Polymer coated on Aggregates 
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Figure-3 

Graph of Abrasion Value Vs % Polymer coated on Aggregates 
 

 
Figure-4 

Graph of % Polymer Vs Marshall stability of bitumen 
 

Study on Concrete Cubes: The blend design is prepared 

according to 10262-2009.The synthetic coated aggregates were 

assorted with the cement, sand and water. Cubes were casted 

and tested for compressive strength. The outcomes are shown in 

Table-3.4.a. From the Figure-5, it is experimental that there is a 

significantly change in the compressive strength
12,13

. 
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Table-4 

Compressive strength tests for 7 & 28 days with water curing and various percentage   of plastic 

Sr. No. % of  Plastic 
Compressive Strength of Tyre waste 

Powder coated Aggregate for 7 days 

Compressive Strength of Tyre waste 

Powder coated Aggregate for 28 days 

1 0 22 24 

2 2 25 29 

3 4 30 35 

4 6 33 41 

5 8 38 49 

6 10 35 45 

 

 
Figure-5 

Graph of % Polymer Vs Compressive Strength for 28 days water curing 

 

Conclusion 

Specific Gravity of the aggregate increase due to tyre waste 

powder covering. Water Absorption is also   reduced to nil for 

covered aggregates. Tyre waste powder covered aggregate 

shows decrease in Impact value. This reduction in value was 

shows that the robustness of the aggregate was increased to face 

the impacts. Tyre waste powder covered aggregate shows 

decrease in Crushing Value. Low aggregate crushing value 

indicates strong aggregates, as the crushed part is low. Los 

Angeles Abrasion Value of covering aggregate increased 

abrasion value. This indicates the resistance of the aggregate
14

. 

Stripping Value was reduced and this shows that covered 

aggregate are more appropriate for bituminous construction than 

basic aggregates.  

 

This shows and proves that by adding confident quantity of Tyre 

waste powder in the flexible and rigid concrete, it gains potency 

and thus becomes more robust and sturdy. The covering of 

polythene and tyre powder reduces the porosity, absorption of 

moisture and improves reliability. Hence the use of tyres waste 

powder as a flexible pavement material is one of the best 

methods for effortless removal of wastes
15

.  
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