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Abstract- Most potholes will be avoided by utilizing upkeep remedies in the beginning before serious 

distresses are formed. Sealing cracks inside a pavement is the most essential phase within stopping potholes. 

Climate modification is considered the concerned subject these days. An excellent quantity of bio risky waste is 

generated worldwide via discarding footwear. Therefore to reduce the several types of sick effects of reliable waste 

product manufactured in thousand tons every season, we've to recycle the disposed of footwear. When it comes to 

under developing countries in which good upkeep of road device is hard due to not adequate large vehicle traffic or 

maybe funds a lot better road infrastructure is required in less upkeep. In many investigations it has been 

determined which muscular strength of paving mixes could elevated with various kinds of modifiers and agents with 

bitumen similar to shredded man-made materials, polypropylene, Fly Ash and so on. By utilization of this kind of 

modifiers the viscosity qualities as well as climate susceptibility of bitumen are well created much better as well as 

aided inside improving certain issues as bleeding of bitumen while in and also stripping of aggregates to come down 

with wet time of year. The paper proposes a principle to produce a method to repair potholes making use of 

renewable substances such as discarded footwear. It concentrates on the current problems with the present 

technology to restore the potholes and also the manner the suggested concept is going to be a boon to resolve the 

existing day problem 
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I. INTRODUCTION 

Climate modification is considered the concerned subject these days. An excellent amount of bio dangerous 

waste is created worldwide via discarding footwear. They become blended with municipal solid waste or maybe 

disposed more than land area. Therefore to reduce the many types of sick effects of reliable waste manufactured in 

million tons annually, we've to recycle the disposed of shoes. When it comes to under developing countries in which 

great upkeep of road device is hard due to not adequate heavy traffic or maybe funds a lot better road infrastructure is 
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required in less upkeep. In many investigations it has been determined which muscular strength of paving mixes 

could raise with various kinds of modifiers and agents with bitumen similar to shredded rubber, polypropylene, Fly 

Ash and so on. 

 

1.1 Background and Motivation  

By utilization of this kind of modifiers the viscosity qualities as well as temperature susceptibility of 

bitumen are well created much better as well as aided inside improving specific issues as bleeding of bitumen in the 

course of summer days as well as stripping of aggregates to come down with rainy time of year. The analysis 

proposes a concept to create a method to repair potholes making use of renewable materials such as discarded 

footwear. Determined by an article inside analysis it had been found out that yearly 20 billion pairs of shoes are made 

& unfortunately around 20 million pairs are disposed of. Manufacturing each and every set of footwear or perhaps 

footwear entails 360 steps that are simple as well as around 30 pounds of co2 emissions. The footwear production 

system is a substance intensive procedure. A component Ethylene Vinyl Acetate usually found within the out sole of 

footwear is going to last so very long as 1000 years in land fill, while plastics are nicely proven to hold around land 

fill for 4500 years. The ideas of existing evaluation are going to be the abysmal state as well as furthermore, the 

issues came across by the municipal solid waste management and extremely poor highway infrastructure. Much 

better infrastructure of street is required that entails a lot less upkeep. India is next largest footwear producer in 

addition third most known footwear customer within the community. Should we equate to textile industry basically 

no main focus on work that is hard is accomplished towards environmentally friendly sustainability of footwear 

industry. 

 

1.2 Potholes  causes  

Appropriate variety of pothole patching suitable materials and application of repair techniques might 

substantially enhance the sustainability of pothole A pothole is referred to as "Distress found with asphalt pavement 

coming from breakup of asphalt base training program as well as majorly asphalt surface. Because of heavy traffic 

and action of numerous climatic circumstances the pavement is damaged, creating a pothole on road." A pothole is 

several pavement defects impacting the surface or the surface as well as foundation, towards the degree it results in 

considerable apparent impact on car tires in addition to car management. Most potholes are surely the end result on 

the interaction of water and traffic on pavement. Quite a few are available on hometown block as well as highway 

systems: eighty % of the nation‟s freeways are neighbourhood freeways and therefore are a lot much more apt to get 

"just grown" rather than becoming created out of the start and therefore are a great deal a bit more apt to have some 

other, gas, along with water utilities underneath. Potholes are fantastic disturbance to owner‟sgenerating a chance for 

hazardous hazard on roadways. For a result of potholes every year 9,300 people are killed as well as about 25,000 are 

injured in street mishaps in India. 
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1.3Pothole formation - 

The development of potholes is an outcome of simultaneous existence of two parts, water and traffic. These 

factors might result in potholes in two standard methods. Fatigue breakdown develops due to improved flexing of the 

pavement. Consuming normal water on bank account of melting ice, rainfall, or maybe perhaps horrible water 

drainage weakens the soil beneath the pavement. Through this certain weakened state, people who visit the pavement 

may cause the pavement to start flexing. This flexing inescapably outcomes in cracks accompanied by breakage. 

Thinner pavements tend to be susceptible to this special potholing type. Ravelling disappointment occurs when water 

on the pavement washes at a distance the adhesive asphalt pictures that maintain the stone aggregate together. Traffic 

on these pavements will result in easy ravelling at bay of the stone particles. Such an ailment happens when drinking 

water has a three a single opportunity to permeate a pavement which does not have adequate density to stay away 

from water penetration. The most reliable method to minimize road harm is using a meticulously created preventive 

upkeep plan. This incorporates the installing a way of well-planned highways, putting on ideal ablation methods, 

making sure adequate water drainage amenities, often checking out drains for blocks, as well as carrying out road 

fixes quickly to stay away from extra degeneration. No matter the best steps grabbed by state transportation 

authorities, the enhancement of potholes is unavoidable.  

 

Figure 1.1:Pothole on Road 

 

1.4 Objectives of the paper 

1. To study detail analysis of discarded footwear for Road Pavement. 

2. To understand the discarding rate of footwear by an individual. 

3. To develop a road construction material from the discarded footwear. 

4. To analyse performance of discarded footwear used as road construction material. 
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II. LITREATURE REVIEW 

Many potholes inside grime or maybe stones driveways are triggered by moisture caught under the surface, 

as see to it that you keep or even enhance the level of subterranean water drainage to stay away from potholes 

reappearing in the driveway of yours. You are able to accomplish this by creating a "crown" within the centre on the 

driveway, spreading outward. Pothole patching strategies might be sometimes semi-permanent or temporary. Short-

term patching is restricted to climate conditions which aren't favourable to a permanent resolution and in most cases 

utilizes considered a cold mix asphalt patching combination positioned within a convenient way to temporarily 

restore pavement smoothness. [1] 

The Federal Highway Administration (FHWA) presents an introduction to greatest methods including a 

number of maintenance techniques; throw-and-roll, spray injection, semi-permanent, as well as edge seal. The 

FHWA indicates the very best patching methods, from time to time apart from cold weather, are spray injection, 

semi-permanent, throw-and-roll, or perhaps edge seal methods. Within wintertime, the throw-and-roll technique 

might be the just accessible solution. The Council for Industrial and scientific Research to come down with South 

Africa provides identical techniques because of the repair of potholes.[2] 

This particular analysis reports the outcome of a literature evaluation in the pre-existing answers as well as 

specs connected with the age group, handling and storage of RTR MBs and on the present applications of theirs 

within path asphalt mixtures. Minimization of misuse material is important facet of contemporary development as 

well as growth initiative. Plastic is employed in various manufacturing and household applications. Utilization of 

plastic bags and bottles is actually standard [3].  

The fingertips of plastic made waste are problem that is serious due to non-biodegradable dynamics of 

plastic. The plastic material might be used as feedstock for ethanol as products. It might be used for some other road 

and construction related activities. The existing evaluation summarizes the analysis on use of misuse clear plastic 

material [4]. 

By the experiments it has been found that an excellent degree of bio dangerous waste is created (Solid 

Waste) worldwide via discarding of shoes. Therefore to bring down the sick result of solid wastes that are created in 

million tones a time of year, the drop inside the use of assortment of shoes employed by every individual has the 

ability to be helpful as well as by re-using the shoes which are not used additional might help you [5].  

 

Therefore re-search behind this particular subject is largely for getting out various ways and approaches to 

minimize the waste that is specifically created by discarding of footwear. The main evaluation is going to be 

experimental study. A prototype of furniture (Shoe Rack) was produced in the outcome and as of all the solution for 

decreasing the waste materials because of disposed of shoes [6]. 
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This particular evaluation offers, which includes clear plastic waste materials within mixture will bring 

down the need for bitumen by almost 10 %, this could greater the complete strength and performance of highway, 

utilization of anti-stripping disposal as well as agent of plastic made waste product by incineration in addition to 

land filling can be stayed far from and in the end receives a technologies [7].  

Plastic roads are methods for preventing different unwanted effects and consequently will be the solution. 

It's about to conserve numerous rupees within succeeding and reduce the usage in deep degree of all-natural power 

getting used for creating [8]. 

This particular paper supplies information concerning waste plastic, material and methods, sort of test 

completed and the end result of its. Plastic waste product which entails used plastic material is used to jacket 

aggregates as well as these coated aggregates is often used for generating bituminous roads. By commencing 

experimental job it is discovered the bitumen with waste plastic material modifier can be employed in heated area 

for flexible pavement building due to the balance of its and in addition flow distinctive [9]. 

This particular paper supplies the test outcomes of traditional bitumen along with the crumb man-made 

materials as well as waste plastic material modified bitumen that will present that the penetration value as well as 

softening factor is frequently significantly improved. The flash and fire element had been made better as well as the 

very best portion importance for bituminous mix design and also assessments by modifying bitumen is had as 10 %. 

It's capable of in addition be put on to partly change bitumen as well as might be coated over aggregates [10]. 

The analysis displays work with on Low Density Polyethylene (LDPE) as well as Crumb Rubber (CRMB) 

enhanced Marshall Stability worth by 25 %. With the addition of LDPE and CRMB inside bitumen stronger and also 

wholesome pour in some obtained. This particular paper presents, the potholes history, Kinds of way to correct 

potholes or technique of patching, upkeep types, price needed for fixing potholes, Performance following fixing 

potholes [11]. 

This particular paper gives making use of clear plastic waste materials within bituminous pavement by 

evaluating result of typical aggregate with crisp and clear plastic coated aggregate together with assessments are 

performed on simple bitumen as well as altered bitumen exactly where altered bitumen is prepared by changing 

bitumen by ten % [12].  

After performing tests better toughness was seen in plastic coated aggregates as well as higher stability is 

observed around terminology of bitumen. The utilization of smoke absorbent substance is produced referred to as 

titanium di oxide by ten % of polymer content articles which is advantageous for will decreasing the vehicular 

contamination [13]. 
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III. RESEARCH METHODOLOGY 

3.1 Main causes  

Potholes are holes inside the roadway which differ as part of shape and size. They're induced with the 

expansion as well as contraction of ground water right after the water has entered in the ground underneath the 

pavement.  

3.2 Sorting 

The procedure begins together with the assortment of sorting as well as footwear. It is understood that 

whenever some business footwear is beginning any kind of recycling where possible technique it's about to involve 

a sorting phase to split upwards foot uses directly into a number of organizations that will as well as next be made in 

batches.  

 

3.3Cleaning 

As a result of sorting shoes depending on the kind, they are grouped directly into man-made materials, 

plastic or maybe perhaps blended footwear.  

 

3.4 Shredding and Metal removal- 

But there are some options that are currently being viewed for getting rid of the metal areas in deep 

postconsumer footwear waste.  

 

Figure 3.1: Shoe Material Sorting Process 
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Figure 3.2: Shoe Material separation Bounding Process 

 

3.5 Textile fines separation 

When it comes to the textile fines splitting up, a personalized atmosphere cascade device was created. This 

operates within the following way: the granulated shoe material goes into the roof on the separator as well as goes 

down beyond a number of shelves. Within each shelf pure environment is blown to the mix, creating corner 

environment vortexes. 

3.6 Rubber Separation 

The other point of splitting up seeks to liberate rubberized granulates within the PU and EVA based foams 

from sports activities shoes, and even for leather dependent shoes the man-made materials coming from the natural 

leather. A great option giving the separation is a vibrating air table. As depicted within the figure, the environment 

dining room table utilizes vibration and air to sort the fuller man-made materials that moves up the table within the 

light information which stratifies on the best as well as slides on the household table.  

3.7 Formation of bituminous mix- 

The shredded footwear blend that contains rubberized as well as plastic material is selected to produce 

altered bitumen. The shredded footwear blend is introducing is altering portion as well as perfect ratio is selected 

soon after performing assessments on regular bitumen as well as altered bitumen for the usage of filling potholes. 

 

IV. RESULT AND DISCUSSION 

4.1 Selection of mix constituents 

4.1.1 Binder and aggregates will be the two principal constituents of bituminous mix: 

4.1.2 Binder 
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In general, binders are selected based on several simple assessments together with some other website 

particular needs. These trials could be a number of based from the type of binder viz. penetration grade, cutback, 

emulsion, altered binder and so on. For practically all the assessments, the test troubles are pre repaired within the 

specs. Temperature is an important parameter which has an effect on the modulus together with the aging of binder. 

Very pave specs [Super pave 1997, 2001] say that the acceptability assessments are now being done with the 

prevailing field temperatures, not inside a laboratory specified temperature.  

4.1.3 Aggregates 

The aggregates are bound collectively each by bituminous resources and maybe by cement. Inside a 

reduced amount of instances, the rock particles itself when put together with water styles slurry that will performs as 

a binding moderate. The aggregates could be classified directly into natural and artificial aggregates. The natural 

aggregates once again are labelled as rough aggregates containing crushed rock aggregates or perhaps gravels as 

well as good sand or perhaps aggregates.  

4.1.4 Bitumen 

Bitumen could be utilized as binders in pavements constructions. Bitumen may be made of the residue 

remaining by the refinery out of all-natural asphalt. As per explanation supplied by the American Society of Testing 

Materials bitumen is still referred to as "Mixtures of hydrocarbons of all natural or maybe perhaps mixture, or even 

progenies origins of equally, oftentimes accompanied by the non-metallic derivatives of theirs, which can be 

gaseous, liquid, semi-solid or solid, which are completely soluble only in co2 disulphide. 

4.1.5 Plastic Material 

Plastics are usually categorized through the chemical based structure of theirs of the polymer's backbone as 

well as edge chains. A few really important businesses within the classifications will be the acrylics, polyesters, 

silicones, polyurethanes, as well as halogenated plastics. Plastics might in addition be labelled through the material 

procedure employed in the synthesis of theirs, poly addition, like condensation, together with cross connecting.  

4.1.6 Rubber 

(PU) Polyurethane is an artificial substance. It's flexible and light, unwilling to heat up almost as 266°F, 

oils, lower awareness acids and also bases, as well as solvents. For lower density type (more porous) it is employed 

in the soles of individual density PU and for your mid bottoms of two-fold density PU bottoms (PU/PU). In higher 

density develop it is used for your diminished surface area of double density bottoms (the improved density provides 

far better opposition to abrasion 

4.2 Experimental Work 

4.2.1 Wet Process: - 

Bitumen test was warmed up to 160°C for some fluid quality. The blending was carried through within the 

laboratory together with the aid of stirrer; the stirring was continuous and rapid. Right after softening the bitumen, 
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temperature was captured. The waste items clear plastic or possibly crumb man-made materials by weight of 

bitumen was placed in slowly to have the ability to avoid agglomeration of all of the content material. The sample 

planning got a single hour of blending. a single hour of settling period was needed for the test following complete 

blending. Each and every sample was ready in a similar manner. The component of modifier varied from zero % to 

fifteen %. Complete 5 samples are prepared control 

 

Figure 6.1- Making modified Bitumen by using Shredded footwear 

Table 6.1- Test and Apparatus 

Sr. No Test Apparatus used Reference 

1 Penetration Test Standard Penetrometer IS:1203-1978 

2 Ductility Test Ductility Apparatus IS:1208-1978 

3 Softening Point Ring and Ball Apparatus IS:1205-1978 

4 Viscosity Test  

Orifice Viscometer 

 

IS: 1206(Part I)-1978  

5 Loss on Heating Oven IS:1212-1978 

4.2.2 Bitumen penetration Test 

It measures the hardness or perhaps softness of bitumen by computing the amount of tenths of a millimetre 

to that a typical packed needle will penetrate vertically inside five secs. BIS had standardized the device as well as 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 02, 2020 

ISSN: 1475-7192 

 
                                                                                                          6813 
 

evaluation process. The penetrometer entails a needle assembly by way of an entire industry of 100g together with a 

product for releasing simply locking within just about any place. The bitumen is softened for some dumping 

consistency, stirred extensively and also poured into containers in a quality approximately 15 mm in deep excess of 

anticipated penetration. The assessment has to be completed with a specified heat of 25 °C.  

4.2.2.1 Procedure for Penetration Test of Bitumen 

1. The bitumen is softened for some pouring consistency, stirred beneficial, and along with poured in 

towards the test canisters. The degree of bitumen during the large pot is taken care of at minimum 15mm a lot more 

as compared to the anticipated penetration. (I.S. 1203 1958). Related:- California Bearing Ratio (CBR Test) of 

Subgrade Soil Procedure, device, as well as likewise use for pavement Design 

2. Now the test pots are placed within a heat controlled water bath in a temperature of 25°C for only one 

hour. 

3. Then during the realization of one hour, the check is head of the needle as well as liquid bath is 

introduced publicity on the surface area part of bitumen test then checking of switch is repaired at zero or perhaps 

the reading through of switch observed, when the needle would be in contact together with the part of the begin 

testing. 

Table 6.2- Test and Readings 

%Shredded Material Reading Trial Average Value(mm) 

1 2 3 

0% Initial 0 0 0  

 Final 79 83 89 83.67 

5% Initial 0 0 0  

 Final 76 80 82 79.33 

8% Initial 0 0 0  

 Final 70 71 75 72 

10% Initial 0 0 0  

 Final 60 63 71 64.6 
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Figure 6.2 Result of penetration Test 

The check is carried through by making use of Ring and Ball device. A brass band with examination test of 

bitumen is suspended around fluid as water or glycerine at a warmed in an acceleration of five °C a minute. 

Temperature is pointed out once the softened bitumen rolls along the metallic plate which is in a specified distance 

below. In general, good softening issue signifies decreased climate susceptibility and it is chosen within warm 

environments.. 

4.2.3.1 Procedure for Softening Point Test- 

1. Sample material is heated to a heat in between 75° in addition 100° protection they 

believed softening problem up until it is perfectly fluid and it is poured to warmed rings applied to the 

metal plate. 

2. In purchase to avoid sticking of the bitumen to metallic plate, covering is inflicted on this 

particular acquiring a fight of glycerine and dextrin. 

3. After cooling the rings in deep air flow for 30 mins, the surplus bitumen is clipped as well 

as rings are placed within the help. 

12.5% Initial 0 0 0  

 Final 58 60 60 59.34 

15% Initial 0 0 0  

 Final 56 56 57 56.33 
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4. At this particular time the high temperature of sterilized drinking water is maintained from 

5°C. This particular temperature Is really taken care of for 15 minutes as well as then the forefoot are 

placed within position. 

5. Then the high temperature of moisture is heightened at constant cost of 5°C per minute 

having a controlled heating product, before bitumen softens & relationships the bottom fitness level 

plate by sinking of toes. A minimum of two observations are designed. For components whose 

softening element is above 80°C, glycerine is used for the heating and starting moderate heat is 35°C 

in lieu of 5°C. 

6. The high temperature in the instant when each and every among the reafoot as well as test 

associates the bottom plate of support is caught as softening stage worth. A typical worth of two 

assessments is reported as softening stage worth. 

 

Table 6.3- Test and Readings 

 

% Shredded 

Material 

Temperature at which bitumen softens and touches the bottom plate by sinking of 

ball 

Reading 1 in degree Reading 2 in degree Average Value 

0% 46.2 47.8 47 

5% 47.2 48.9 48.05 

8% 52.1 53.5 52.8 

10% 61.4 61.9 61.65 

12.5% 64.1 64.9 64.5 

15% 67.1 68.8 67.95 

Standard Value 40 Min   
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Figure 6.3 Result of Softening point Test 

4.2.3 Ductility Test  

Ductility could be the home of bitumen that allows it to withstand excellent deformation or maybe 

elongation. Ductility is referred to as the distance inside cm, to that a typical examination or perhaps briquette of the 

information will probably be elongated without any busting. 

4.2.4.1Procedure of Ductility Test on Bitumen 

1. Melt the bituminous test substance totally in a temperature of 75°C to 100° C across the 

believed softening problem up until it will get entirely solution. 

2. Strain the substance via is really sieve thirty. 

3. After stirring the fluid, placed it in the mould assembly and then place it having a brass plate. In 

order to quit the compound that costs less than examine coming from sticking, level the counter part of the 

plate and interior surfaces of the sides of the paper on the mould with mercury and also by a blend of the 

same areas of glycerine and dextrin. 

4. After around 30-40 minutes, keep the plate assembly combined with the check within a water 

bath. Keep the heat on warm water bath from 27° C for an hour or so. 

5. Remove the test as well as mould assembly from the water foot bath as well as trim the test by 

levelling the spot through an extremely popular blade. 

Table 6.4- Test and Readings 

% Shredded 

Material 

Sample Reading in cm Average 

1 2 3 
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0% 79 81 84 81.34 

5% 58 63 64 63 

8% 50 52 52.4 51.46 

10% 45 46.1 46.9 46 

12.5% 36.2 37 39.2 37.46 

15% 30 31.3 32 31.1 

Standard Value 50 Min    

 

Figure 6.4 Result of ductility test 

4.2.5 Loss on heating 

If the bitumen is warmed up it seems to lose the volatility and also turns into hardened. Approximately 

50gm of the test is recognized as well as warmed to a temperature of 163°C for 5 working hours within a specified 

oven produced because of this start testing.  

Table 6.5- Test and Readings 

% Shredded Material Loss on heating 

(%) 

0% 0.32 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 02, 2020 

ISSN: 1475-7192 

 
                                                                                                          6818 
 

5% 0.21 

8% 0.16 

10% 0.21 

12.5% 0.25 

15% 0.27 

Standard value  1% Max 

 

 

Figure 6.5Result of loss of heating test 

4.2.6 Viscosity Test 

i. Viscosity is referred to as the inverse of fluidity. Viscosity thus identifies the fluid property 

of bituminous content. 

ii. Viscosity could be the regular phrase for consistency and can function as the level of 

opposition to run. A lot of researchers believe that grading of bitumen should be by complete viscosity 

equipment instead of the standard penetration devices. 

4.2.6.1 Procedure- 

i. The tar cup is properly leveled as well as liquid during the bathtub is heated on the high 

temperature specified of the check also it's taken care of all around the start testing. Stirring is gone on. 

ii. The sample material is warmed in place at temperature 20°C over the specified test temperature, 

therefore the written content is allowed to cool. 
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iii. As the temperature gets to somewhat above the examination heat the very same is poured to the 

tar cup in place up until the leveling peg on the valve is just submerged. 

4.2.7 Flash Point 

The flash factor is perhaps the lowest heat during what vapours associated with a volatile substance will 

ignite, when supplied an ignition supply. The flash issue may come to be wrongly recognized when the automobile 

ignition heat, along with that's the high temperature during exactly what the vapour ignites spontaneously without 

ignition supply. The fire concern is perhaps the lowest heat at the vapour will maintain burning right after becoming 

ignited & furthermore, the ignition supply eliminated. The fire element is larger in comparison to the flash stage, due 

to the fact within the flash issue the vapour might be reliably apt to cease burning anytime the ignition supply is 

eliminated. Neither flash issue neither flame issue is determined by the ignition supply heat, although it may be 

recognized that ignition source heat is gonna be considerably previously both flash and perhaps flame stage. 

4.2.7.1 Procedure 

Clean and dried out most parts of the unit by employing proper solvent e.g. CCl4, ether, oil spirit or 

perhaps benzene as well as drying out it to get rid of some traces of solvent. Fill the engine oil glass together with 

the test oil in place over the mark. Solve the lids within the peak via which are positioned a thermometer together 

with a stirrer. Guarantee the flame visibility product is repaired on the top. Light the examination flame and in 

addition modify it to approximately four mm in diameter. High temperature unit as temps of petroleum gets better 

by 5 to 60 a min as stirrer is consistently turned. For each and every 10° C rise of high heat, expose examination 

flame within the motor engine oil vapour. 

Table 6.7- Test and Readings 

S.NO Temperature © Flash observed/ not observed 

1 135 NIL 

2 139 NIL 

3 145 NIL 

4 148 NIL 

5 152 NIL 

6 158 NIL 

7 163 NIL 
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8 168 NIL 

9 175 OBSERVED 

 

 

Figure 6.7- Filling Pothole 

 

4.2.7 Cost Estimation- 

Following considerations were made for calculating total cost for execution of such project- 

Table 6.8- Test and Readings 

 

Sr. No Item of Work Quantity Unit Rate Amount 

1 Cost of Bitumen 1 Ton Rs Rs 36,000 

2 Cost of waste footwear 1 Ton Rs Rs 19,000 

3 Cost of Shredding and other 

Equipment 

1 - Rs Rs2,60,000 

4 Optimum amount of waste footwear in 

the mix 

10% - - - 

5 Cost saved by using waste plastic in 

road construction (per km) * 

1 km Rs Rs152,790 
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V. CONCLUSION 

While applying the secondary evaluation, it was actually observed that one thing needs to be performed to 

bring down the harmful waste product created by disposed of shoes. Establishing various ideas to re-use the misuse 

arrived upwards. In addition, people are favorably accepting the idea of re utilizing waste of a few forms to reduce 

the sick effect on the dynamics. Consumer‟s found the idea of re utilizing footwear groundbreaking. Observing 

replacing of shredded shoes with bitumen, there is decrease in penetration & ductility really worth which reveals the 

bitumen is becoming harder with improved shredded shoe replacing. Addition of distinct plastic material as well as 

crumb man-made materials demonstrates little decrease in damage on heating. Decrease of viscosity is useful to 

bring down the blending as well as compaction temperature of bitumen. Based mostly on the project finished within 

the activity, the subsequent conclusions might be framed: 10 % of shredded shoes changed bitumen samples 

exhibited much more strength as compared to regular bitumen. By checking out the test results of traditional 

bitumen as well as the shredded shoe modified bitumen it's concluded the penetration value as well as the softening 

value of conventional bitumen could be developed considerably. Shredded shoes content as a 10 % replacing in 

bitumen could be utilized as being a best possible percent importance for bituminous blend style as well as testing. 

10 % shredded footwear components replacing in bitumen displays much better outcomes for pavement qualities. 

Shredded footwear components could be used being a partial blending content used of filling potholes. The entire 

price necessary for buying brand new shredding printer along with other tools is around Rs 260,000 as well as price 

advantage soon after 10 % replacing of Bitumen with Shredded shoes gotten is approximately Rs 152,790 per Km 
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