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The increase in industrial wastes, which are released to the nature together with the 

developing technology, seriously damages both the environment and human health. The 

amount of waste materials is increasing day by day and the storage areas are limited. 

Nowadays, some waste materials are used in the construction sector for their usability 

and recovery. The use of waste as a recycling material is known to be used in road 

construction as a contribution to the content of bitumen, which constitutes the majority 

of the cost of asphalt concrete. In this study, the effects of modified bitumen on the 

performance characteristics of asphalt concrete containing waste were investigated. 

Samples were obtained with Marshall Design by using bitumen modified with these 

materials and their results were evaluated. When the test results are examined; it was 

observed that the Marshall strengths of the modified samples decreased in small 

amounts. However, all samples provide the required standard conditions. In this way, 

both environmental waste is evaluated and sustainable life is ensured. 
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Gelişen teknoloji ile birlikte doğaya salınan endüstriyel atıklardaki artış, hem çevreye 

hem de insan sağlığına ciddi zarar vermektedir. Atık madde miktarı gün geçtikçe 

artmakta ve depolama alanları sınırlandırılmaktadır. Günümüzde inşaat sektöründe 

kullanılabilirlik ve geri kazanım için bazı atık maddeler kullanılmaktadır. Atıkların geri 

dönüşüm malzemesi olarak kullanılmasının, asfalt beton maliyetinin çoğunluğunu 

oluşturan bitüm içeriğine katkı olarak yol yapımında kullanıldığı bilinmektedir. Bu 

çalışmada, modifiye bitümün, atık içeren asfalt betonunun performans özelliklerine etkisi 

incelenmiştir. Bu malzemelerle modifiye edilmiş bitüm kullanılarak Marshall Tasarım ile 

örnekler alındı ve sonuçları değerlendirildi. Test sonuçları incelendiğinde; Modifiye 

örneklerin Marshall kuvvetlerinin az miktarda azaldığı gözlendi. Bununla birlikte, tüm 

numuneler gerekli standart koşulları sağlar. Bu şekilde, hem çevresel atık değerlendirilir 

hem de sürdürülebilir yaşam sağlanır. 

1. Introduction 

Nowadays, as a result of the widespread use of automobiles, millions of waste car tires that have long gone away in 

nature are emerging. Such a considerable amount of waste tires and the recycling methods of these materials have 

become a necessity to be used in different fields today. With the rapid increase of the world's population, the needs of 

people such as life, health food and shelter are increasing at the same rate in order to survive. With the increasing needs, 

the environment becomes polluted at the same speed. So much so that environmental pollution has become one of the 

most important problems of today. Considering all these problems, by evaluating the waste materials that create storage 

problems, especially in the coming years, it will contribute to the protection of the environment, which is thought to be 
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in danger and to reduce the production cost of the product. Pollution of the environment occurs in two ways. They are 

the natural paths, the waste of all living things except human beings and the direct waste of human beings. In natural 

pollution, nature can clean the pollution in a short time with the recycling mechanism. However, human origin; 

especially, pollution caused by industrial activities remains in the nature for a long time and causes negative effects on 

people. Recycling of construction and demolition wastes has become an area of increasing interest due to its benefits for 

the protection of the economic and natural environment. In many countries, the importance of the issue has been 

emphasized in researches on the protection of the natural environment. Researchers have carried out studies revealing 

the technical details of the subject. The use of recycled materials ensures both the protection of nature and the economic 

use of natural resources, and gives new generations environmental awareness. In many countries, strict legal regulations 

have been introduced for the implementation of the recycling of construction waste [1-19].  

In recent years, efforts to increase the performance characteristics of roads made with asphalt concrete have gained 

speed. The cost of the bitumen material has increased the importance of the use of these ground tires as an additive in 

asphalt concrete. Besides, glass fiber types have been used as additive material in industrial areas since 1940s. They are 

known for their ability to increase physical properties such as tensile strength, bending strength, impact and stiffness 

[1]. The effects of waste tires on binder asphalt concrete with Marshall Test and creep performance tests. For the 

bitumen samples with penetration values of 50-70 and 70-100, the waste tires of different shape and particle sizes were 

added to the aggregate in concrete asphalt. It has been observed that the asphalt concrete produced using waste material 

has similar performance characteristics as the asphalt concrete produced under standard conditions [20, 21]. 

The effect of the modified bitumen car tire on the fatigue behavior of the modified bitumen by using the constant 

pressure test method and comparing the fatigue time of the sample samples. 5% of the car used in the tire additive 50 

times the fatigue time for the bitumen penetration increased by 100 times the fatigue duration of bitumen modification 

was observed to increase 23 times [22]. 

One of the experimental design methods used in the method was to examine the condition of the car tires used as 

additive in Type-2 asphalt concrete. The results of the experiment are as follows: waste rubber gradation sieve, mixture 

temperature 155 ° C, and aggregate gradation grad, bitumen ratio 5.5%, compression temperature 135 ° C and mixing 

time should be 15 minutes. The effects of 50-70 penetration bitumen on the performance characteristics of wear asphalt 

concrete, which have been used in certain proportions of waste rubber and glass fiber, were investigated. Samples were 

obtained with the traditional Marshall design. The void ratio, the void ratio, the practical specific gravity, and the 

Marshall strength as well as the void and aggregate filled void ratios were compared. Compliance with the necessary 

boundary conditions in the technical specifications is examined. In this way, it is aimed to evaluate both environmental 

wastes and sustainable life [1, 21-24]. 

2. Material and Method 

The bituminous material utilized in street development comprises essentially of bitumen. Bitumen is a blend of 

hydrocarbons of regular starting point or a blend of pyrogenic (characteristic, heat-actuated) hydrocarbons, or a mix of 

both, more often than not in mix with non-metal subordinates, which might be as gas, fluid, semi-strong or solids. 

What's more, totally broke down in carbon disulfide. The bitumen can be characterized quickly as a mollified fastener, 

which is extraordinarily arranged for the quality and consistency of the bituminous coatings [25]. 

Asphalt, which is one of the most established designing materials, is a fastener which is found in the normal state or 

got amid the refining of unrefined petroleum, which has a solid restricting properties, which might be as strong, semi-

strong and fluid, which may change from dull dark colored to dark. Asphalts can be partitioned into two gatherings as 

characteristic asphalts and counterfeit (asphalt) asphalts [26]. 

Common asphalts are generally found in nature blended with mineral substances. To make it accessible, you have to 

experience various activities. Normal asphalts are made out of oil by the activity of topographical powers and are 

commonly blended with mineral totals. Characteristic asphalts are characterized into shake asphalt and lake asphalt 

[26,27]. 

Shake asphalt is made out of extremely permeable limestone and, all the more once in a while, asphalt retention of 

sandstone. The mineral substance typically comprises 90% of the material and the bitumen proportion is about 10%. 

Shake asphalts are generally made out of mineral materials, for example, sand stone, limestone, dirt and blend of 

asphalt of 2 ~ 12% [28]. Lake asphalt is the most generally utilized and broadly known type of characteristic asphalt. It 
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is the asphalt sort of mineral material which is spread in bitumen medium as fine grains. It is found as surface stores and 

above all is Trinidad lake asphalt. The material in the lake is a generally amazing blend of a semi-strong bitumen and 

fine mineral total [29-31]. 

Fake asphalts are gotten by refining of unrefined petroleum. These asphalts are additionally called refineries 

asphalts. The unrefined petroleum from the oil wells goes to the refinery. Here it is released into tanks with siphons. 

The raw petroleum is then exchanged to the warming towers and afterward conveyed to the refining towers. The 

effectively unstable parts are expelled from the highest point of these towers and are moved in the coolers. They 

structure light distillates. The less unstable ones likewise structure medium distillates and the heaviest flies structure 

substantial distillates. The primary asphalt-containing buildup materials gather at the base of the pinnacle [31-33]. 

Further refining of lingering materials yields street oils with a class of moderate restoring, leaving the asphalt concrete 

back. By changing the conditions, asphalt concrete is acquired in the ideal infiltration [34]. 

Asphalt concretes utilized in street asphalts are oil root asphalt arranged for use in bituminous coatings as far as 

properties and consistency. Asphalt bond must be warmed so as to have the capacity to be utilized for use. When it 

chills off, it solidifies again and goes about as a folio. Asphalt bonds are ordered by their level of infiltration, which 

demonstrates consistency and range from 10 to 300. As the level of entrance expands, the asphalt concrete diminishes 

and accordingly the coupling quality abatements. Asphalt bond and asphalt emulsions are the primary material [35]. 

The asphalt bond which is the essential material of asphalt concrete is gotten by blending a realized asphalt bond with a 

level of entrance. So as to utilize asphalt, shallow coatings and bituminous macaque, it is created to acquire a liquid 

asphalt which can be blended with total in virus state or at enough temperature to evaporate dampness in total surface. 

Other than being utilized as folios in the street, they are additionally utilized in preparing works. They are isolated into 

three gatherings as quick fix RC class, medium-speed fix MC class and moderate fix SC class. Also, in each class is 

isolated into classes as per their kinematic thickness esteems demonstrating their level of consistency. The higher the 

thickness of the asphalt, the more noteworthy the consistency of these numbers. For instance, MC 30 asphalt is a lot 

more slender and more liquid than MC-3000 [36-38]. As the asphalts are utilized out and about, just asphalt cement 

remains. This procedure is called restoring. The speedy restoring asphalts are acquired by blending an unstable 

dissolvable, for example, asphalt cement and fuel. They are utilized in virus atmospheres as they dry rapidly and in 

circumstances where the blend ought to be blended rapidly. In light of the quick combustibility, exceptionally cautious 

alert is required [38,39]. Medium speed relieving asphalts, asphalt cement and lamp fuel is gotten by blending a 

medium unpredictable dissolvable. Drying time is quicker [39, 40]. The moderate relieving asphalt are gotten by 

blending asphalt cement with a high breaking point oil or by direct refining of unrefined petroleum  [40,41]. 

Asphalt emulsions are acquired by scattering a few micron distance across asphalt cement dots independently in 

water. Scattering of asphalt cement in water can be accomplished by blending. Be that as it may, the emulsion in this 

way acquired does not keep going long, and a little while later the asphalt dabs hold fast to one another and are isolated 

from the water. So as to avoid this circumstance, concoction added substances called emulsifiers are utilized. The 

emulsifier averts the asphalt dots from folding over them as a film. At the point when the asphalt emulsion is laid out 

and about, the emulsifier vanishes because of its assimilation by totals and residue in the street. This marvel is called 

cutting the emulsion. As indicated by these shear rates, asphalt emulsions are partitioned into three classes as quick cut, 

medium cut and moderate shear. These images show numbers and letters that demonstrate the thickness of the 

emulsion. It demonstrates that there is an emulsion cationic emulsion. A portion of the anionic emulsions seem to have 

high spinning qualities as estimated by the whirling test [41-44]. 

The terms anionic and cationic are identified with the electric charges around the bitumen grains. At the point when 

the two posts, the anode and the cathode are submerged in the fluid, the electric flow goes between the decidedly 

charged anode and the contrarily charged cathode. In the event that an electric flow is gone through an emulsion 

containing negative electric charged bitumen particles, the bitumen particles are conveyed in the anode and these 

emulsions are anionic. The emphatically charged bitumen particles are conveyed in the cathode and these emulsions are 

cationic. In non-ionic emulsions, bitumen particles are nonpartisan and are not conveyed to the two shafts [45]. 

Asphalt emulsions, surface coatings, groundwork applications, infiltration macadam coatings, ground adjustment 

and feeble totals are utilized in the impregnation procedure. 
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3. Result and Discussion 

Bituminous blends are utilized as base and wearing courses in an asphalt structure to circulate stresses brought about 

by stacking and to shield fundamental unbound layers from the impacts of water. A bituminous blends have distinctive 

kinds of bothers like: exhaustion breaking, rutting, warm splitting, rubbing, and dampness weakness. Out of these 

rutting is the one that is destined to be an abrupt disappointment, rutting in an asphalt may happen because of poor plan 

of hot blend black-top. Different troubles are regularly long haul disappointments that appear following a couple of long 

periods of traffic. A portion of the components causing troubles in bituminous asphalts are high asphalt temperature, 

substantial hub loads, high tire weight and potentially insufficient fastener and blend particular. Execution of 

bituminous blends can be characterized by their capacity to oppose perpetual twisting, weariness splitting, dampness 

actuated harm, warm breaking, and the blend's general solidness. Total degree can influence all these and different 

properties, for example, slip opposition, field construct ability, and the black-top folio maturing attributes. Structuring a 

bituminous blend to address the issues of a specific clearing venture requires cautious determination of the total and 

bitumen to be utilized. A proper bitumen evaluation and substance must be chosen. A good total source and degree 

should likewise be picked to address the issues of the task. Every one of the four properties will influence the general 

execution of the bituminous blend. Bituminous blend is made out of roughly 95%, by weight, or 80%, by volume, 

mineral total. Accordingly it is vital to perceive how total degree can influence the major properties of bituminous blend 

[46]. 

The execution of a bituminous blend relies upon outer and inward conditions; the outside conditions being traffic 

load and natural and the inside conditions being properties of the materials, structure of the blend, plan of the blend, and 

procedure of the development. Bituminous blend comprises of bitumen folio, totals and air voids. The properties of a 

bituminous blend rely upon the nature of its segments, the development procedure, and the blend configuration extents 

[47]. 

Degree is characterized as the dissemination of molecule sizes communicated as a percent of the all out weight. On 

the off chance that the particular gravitates of the totals utilized are comparative, the degree in volume will be like the 

degree in weight. Degree is maybe the most vital property which influences practically all the vital properties of a 

bituminous blend, including firmness, solidness, toughness, penetrability, usefulness, weariness obstruction, frictional 

opposition, and protection from dampness harm [48]. 

Changeless disfigurement in bituminous asphalts, generally alluded to rutting, typically comprises of longitudinal 

sorrows in the wheel ways, which are an amassing of little measures of unrecoverable misshapen brought about by each 

heap application. Two instruments are engaged with the development of rutting: traffic intensification and material 

parallel development [49]. Intensification in a layer happens in the initial couple of summers in the wake of opening to 

traffic and the level of intensification relies upon the underlying compaction level. The sidelong development of 

material is identified with the shear obstruction of a bituminous blend material. The total precision and cover content 

are both significant in the blend shear property [50]. 

He rutting execution of a bituminous blend depends not just on the properties of the totals and fastener, yet in 

addition on how these materials cooperate in the blend. Rutting in bituminous blends is constrained by the qualities of 

the cover and totals and their connection. Rutting can be diminished by expanding the voids in the mineral total, 

building up least and most extreme air voids substance, restricting the measure of characteristic sand, setting up a base 

level of pulverized coarse and fine totals, utilizing stiffer cover, or by the utilization of coarser blend degrees. Total 

degree seemed to have more impact than total sort. He additionally inferred that the temperature powerlessness 

attributes of the black-top seem to have more impact at longer time of stacking [51]. 

Bitumen covers are visco-versatile materials whose protection from distortion under burden is extremely touchy to 

stacking time and temperature. The bitumen thickness straightforwardly influences the quality of bituminous cement in 

pressure (rutting) for the down to earth scope of temperatures. The log of asphalt opposition and of attachment differs 

legitimately with the log of black-top thickness [52]. 

Modulus of versatility in pressure was impacted by the sort of black-top, temperature and measure of horizontal 

control. The expansion in twisting is identified with the diminishing in fastener thickness at high temperatures (40oC), 

in this way prompting a lower interlock between the totals. The commitment of the total skeleton towards the conduct 

of the blend turns out to be increasingly noteworthy at higher temperatures [53]. 
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4. Conclusion 

Asphalt concrete is an all-around exorbitant composite material. Overall investigations are gone for decreasing this 

expense. Then again, ecological contamination is likewise a major issue. In this examination, the utilization of waste 

from ecological squanders in asphalt concrete was explored. The outcomes can be abridged as pursues; The Marshall 

quality of tests arranged with altered bitumen is lower than the control tests. Nonetheless, the adjusted and control tests 

give toughness, which is the specialized determination of the wear layer.  Practical explicit loads are higher in charge 

than in different examples. This is because of the empty structure shaped by the waste tires in the examples. Glass fiber 

has preferred execution attributes over examples containing just waste elastic. Glass fiber admixtures utilized as dry 

blend gave preferable outcomes over wet blend tests. Bitumen adjustment of glass strands is very troublesome. Since, 

contingent upon the kinds of headers set in the bitumen changed blender, there were issues of amassing and tying. This 

demonstrates the glass filaments added substance utilized in various extents can't be precisely assessed. In any case, an 

increasingly homogenous circulation can be gotten in the dry blend. Another issue is that the bitumen acquired from 

bitumen alterations of 1% and 2% glass strands has been very thick because of the way that the glass filaments added 

substance has a parallel component in expanding the thickness of the bitumen by the waste tire. The rotational viscos 

meter of the bitumen altered utilizing 2% glass strands demonstrates that the usefulness of the bitumen is very 

troublesome contrasted with different kinds of bitumen. Thinking about these issues, it was chosen that 2% of the glass 

filaments added substances ought to be added dry to the blend.  

The glass fiber builds the example qualities by shaping a skeletal structure in the example. Glass fiber tests were 

lower than those containing just waste elastic, bringing about a progressively practical asphalt concrete. Ecological 

waste is assessed by the utilization of waste elastic and glass fiber. Feasible condition and life are guaranteed. 
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