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Abstract. Introduction. The sphere of transport infrastructure is developing rapidly, which 

underlines the importance of stable properties of bitumen in the construction of road surfaces. A necessary 

condition for improving the quality of the bitumen binder is its high adhesion to the surface of the mineral 

filler. The adhesion of bitumen with mineral filler is an important indicator that characterizes the quality 

of the asphalt concrete mixture, the performance characteristics of the asphalt concrete coating and its 

resistance to damage. An adequate assessment of these characteristics becomes a key factor in ensuring 

the durability and reliability of road surfaces. The article analyzes the current state of methods for 

determining the adhesive and cohesive characteristics of bitumen and mineral filler. The aim of the work 

is a thorough analysis of various methods used to evaluate the adhesive and cohesive properties of 

bitumen, with subsequent identification of their advantages and disadvantages. An overview of both 

traditional and modern approaches used to determine these characteristics is given to better understand the 

structure and behavior of bituminous materials. Conclusion. The article emphasizes the need for further 

research and development in the field of methods for determining the adhesive and cohesive properties of 

bitumen, considering modern requirements for road infrastructure. It is necessary to develop scientific and 

practical approaches to improving existing regulatory documents considering the characteristics of 

bituminous materials. It can be concluded that it is necessary to develop new accurate reproducible 

methods using computer technologies that automate data collection and processing and reduce the 

likelihood of errors. 
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1. Introduction 

The quality of the road surface has a significant impact on the infrastructure 

and society.  The degree of development of road transport at the current time is 

associated with a continuous increase in the proportion of cargo transportation, 

the intensity of vehicle traffic, which leads to an increase in dynamic loads on the 

road surface. Intensive workload has a direct impact on the untimely destruction 

of road surfaces, caused by rapid deterioration and the formation of cracks and 

voids on the asphalt concrete surface.  The combination of these factors 

determines the necessity to improve the quality of asphalt concrete coatings, by 

achieving high physical and mechanical characteristics of asphalt concrete, to 

ensure its stability [1-3]. 

Bitumen is a binder of the asphalt concrete combination. The necessary 

condition for improving the quality of the bitumen binder is a high adhesion to the 

surface of the mineral filler, plasticity and stability of properties under the 

conditions of a wide temperature range, resistance to cracking [4]. 

The quality of bituminous binder can vary, depending on the ratio of various 

components that make up the petroleum fraction. Petroleum dispersive systems 

(PDS) are described in the works of many researchers – Rebinder P.A., Gun R.B., 

Kolbanovskaya A.S. and others [4-10]. According to their views, petroleum 

bitumen is polydisperse systems, with oils and tars as the dispersion medium, and 

asphaltenes and high-molecular-weight paraffins as the dispersed phase. The ratio 

of the chemical groups in the composition of bitumen determines its dispersive 

structure and rheological behavior, thus influencing its physicochemical and 

operational properties.  

As the oil sector undergoes changes, this affects the quantity, price and 

quality of bitumen, which affects the composition of residues used in bitumen 

road surfaces. Since more than 90% of the world's road network consists of 

bitumen coatings, changes in the supply of bitumen affect the design of these 

coatings[11]. To produce road bitumen, heavy oils with a high content of resinous 

substances and a low content of paraffin fractions are most suitable. A high 

content of asphaltenes increases the hardness, softening temperature, and 

brittleness of the bitumen, whereas predominance of oils in the composition 

makes the bitumen soft and easily fusible. The elasticity of bitumen increases 

with the increasing content of petroleum resins [4, 10]. Road bitumen is 

represented by grades such as BND 200/300, BND 130/200, BND 90/130, BND 

60/90, BND 40/60, BN 200/300, BN 130/200, BN 90/130, BN 60/90 [12-13]. 

The adhesive characteristics of bitumen largely depend on the nature of the 

main components that affect the performance characteristics of the asphalt 

concrete mixture. Oxidized road bitumen, as a rule, has anion-active functional 

groups of an acidic nature, due to which they are well sorbed on the surface of the 

mineral filler, which has a basic character [4, 15]. Acidic minerals containing 

more than 65% SiO2 do not form lasting chemisorption bonds when interacting 

with bitumen. This is due to the presence of active adsorption centers such as 
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Lewis and Brensted, which determine the activity of the mineral filler in relation 

to the binder and the ability to provide strong adhesive bonds [15].  

The fractional composition plays an equally important role in the quality of 

adhesion to the filler: the smaller filler particles exceed the corresponding large 

fillers in the quality of adhesion to the bitumen binder. With an increase in the 

dispersion of the material, its activity increases, which corresponds to an increase 

in the volume of the structured bitumen in the boundary layers [16]. 

The destruction of the road surface can be caused by several specific factors. 

As mentioned above, it can be attributed to unsatisfying characteristics of the 

mineral filler (acidic nature, small contact area), as well as the insufficient quality 

of the bituminous binder used in the asphalt production. The main supplier of 

bitumen in Kazakhstan is Russia, wherefrom over 300 thousand tons of road 

bitumen are imported annually. In Kazakhstan, however, the annual domestic 

production of bitumen does not exceed 70 thousand tons per year. It should also 

be noted that the quality of imported bitumen does not always meet the 

requirements of modern road construction in the country, characterized by a 

variety of road-climatic zones [17]. In multiple oil refineries, the technical 

infrastructure remains at a low level: the facilities are not equipped with modern-

type oxidation columns, and outdated tubular reactors continue to be used. These 

and many other factors lead to an uncontrolled variability in the quality indicators 

of the raw materials entering processing, which, in turn, significantly influences 

the quality of the produced bitumen [18-20]. 

 

2. Modification of bitumen 

In both domestic and global practices, varied types of modifiers are 

extensively used to impart improved properties to bitumen. It is worth noting that 

when using high-quality bituminous binders and a well-composed recipe for 

asphalt concrete combination, the road-paving material can be reliable even 

without the use of modifying additives [18, 23]. 

The main requirement for a modifying additive is economic efficiency, 

particularly general availability and cost-effectiveness [24]. From a technical 

standpoint, to create composite materials based on bituminous binders with a 

defined set of characteristics, only such modifiers are necessary, which meet the 

following conditions: 

– stability over a wide temperature range, including during the preparation 

temperature of the asphalt concrete mixture; 

– compatibility with bitumen during the preparation of the mixture of 

bituminous binder with mineral filler; 

– provision of the properties of the road surface such as resistance to shear 

stresses, stiffness, and resistance to sharp temperature fluctuations; 

– chemical and physical stability during storage, processing, as well as in real 

operating conditions as part of the road surface. 

The scientific research on the modification of bitumen, using secondary 

products, is widely known. The research [25-29] considers the effect of cellulose-
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stabilizing additives on the physical and mechanical characteristics of bitumen. 

As a result of the conducted studies of the bitumen samples with stabilizing 

additives of various nature, it has been found that cellulose-containing additives 

in the composition do not significantly change the properties of the binder, and 

the presence of surfactants in the samples, on the contrary, affects the thixotropic 

properties of bitumen. These additives increase the hardness and increase the 

softening temperature of the binder, which, in turn, indicates an improvement in 

the performance characteristics of bitumen and the possibility of operation in a 

wide temperature range [26]. 

It is believed that one of the promising directions for improving the quality 

of asphalt concrete pavement is the use of sulfur [30-34]. The demand for the use 

of technical sulfur as a modifying additive is due to its cheapness, and it is 

produced in large volumes as a by-product in various fields of the chemical 

industry. The world experience in the field of road construction indicates an 

increase in the physical-mechanical and rheological properties of sulfuric acid 

bitumen binders and mixtures based on them in comparison with conventional 

bitumen and asphalt concrete. Modification of bitumen for asphalt concrete with 

sulfur implies the introduction of additives or modifiers using sulfur into the 

bitumen. These modifiers can improve various properties of bitumen and, 

consequently, improve the characteristics of asphalt concrete. For example, the 

addition of sulfur can improve the adhesion of bitumen to mineral fillers, increase 

resistance to thermal effects and improve the fatigue resistance of the material. A 

significant problem in the production of sulfur bitumen binders is the formation 

and release of toxic compounds when heating bitumen with sulfur. 

It is proved that the modification of the rubber crumb improves the properties 

of pure bitumen [35-40]. In the presented scientific articles, there are decreases in 

the penetration rate of bitumen modified with rubber chips compared to the initial 

one, which indicates an increase in the viscosity of the system, the reason for 

which, most probably, is the adsorption of part of the light oil fractions with 

rubber swarf. In the case of modified rubber crumbs, the absorption of light oil 

fractions in the bitumen composition occurs to a lesser extent. The interaction of 

bitumen with a rubber modifier is accompanied by two processes: swelling of the 

rubber powder, followed by an increase in its mass, and leaching of the 

ingredients, soluble in the bitumen medium from the rubber with a decrease in the 

mass of the modifying additive. The heat resistance of the binder also increases. A 

distinctive feature of bitumen-rubber compositions in comparison with 

unmodified bitumen is elasticity, which can also be said about polymer-bitumen 

compositions, where the polymer is completely dissolved in a bitumen binder. 

Despite several advantages, the use of rubber crumbs as a modifier has 

disadvantages. The use of rubber crumbs can cause difficulties when processing it 

and adding it to bitumen. This requires additional equipment and technological 

changes in the production process. Since rubber crumb is a relatively new 

material in this field, additional research is required to fully understand its impact 

on the long-term properties of asphalt concrete and road surfaces. However, 
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despite these disadvantages, the rubber crumb continues to attract attention and 

research, since its use can help in solving problems with waste disposal and 

improving the environmental performance of road construction. 

Among all methods of improving the quality of road bitumen, the use of 

polymers seems to be one of the most promising. Modification of bitumen, using 

polymer additives, makes it possible to increase resistance to shear stress and 

cracking, and increases the service life of asphalt concrete road surfaces [41-46]. 

For this reason, the use of polymer-bitumen modifiers in road construction, 

despite their high cost, is considered economically justified. The most common 

polymer modifiers used in road construction are thermoplastics, elastomers and 

thermoplastics.  If we consider the class of plastomers (thermoplastics), 

polyolefins have been one of the first modifiers [47-50]. Among polyolefins, 

polyethylene and polypropylene are of increased interest. For the construction of 

highways, it is polyethylene that is most widely used [50], for example, high- and 

low-density polyethylene (HDPE and LDPE), isotactic polypropylene, atactic 

polypropylene, etc. Polymers of several polyethylene began to be used as a 

modifying additive for bitumen based on several advantages, such as an increase 

in the viscosity of the binder and a decrease in sensitivity to high temperatures. 

However, despite the positive characteristics of the modified bitumen, there is its 

instability under long-term storage conditions and the need for constant mixing, 

which limits the use of polyethylene as a bitumen modifier, as a result [51]. 

From several plastomers, ethylene copolymers are used when modifying 

bitumen [44, 52] – these are polymers such as ethylene-vinyl acetate (EVA) and 

ethylene-butyl acetate (EBA). In such polymers, the mechanical properties are 

determined by the content of vinyl acetate. The low content of vinyl acetate in the 

polymer makes it similar in properties to low-density polyethylene. An increase in 

the content of vinyl acetate increases transparency, flexibility, the ability to mix 

and stitch, but at the same time increases the adhesion and hardness of the raw 

material, the softening temperature of the modified binder decreases. Even though 

improving the properties of bitumen, using plastomers as a modifier has several 

advantages, there are significant disadvantages that limit their use. The main 

limitation is not the ability to improve the elastic recovery of polymer-bitumen 

binder, as well as the susceptibility to aging. 

Another class of polymers, used to improve the quality of asphalt concrete 

mixtures, are elastomers [42, 52, 53]. The most significant representatives of 

elastomers are rubbers, both natural and synthetic. The need to use industrial 

volumes of elastomers contributed to the complete transition to synthetic rubbers. 

The use of synthetic rubbers as modifiers increases the extensibility and elasticity 

of bitumen increase its resistance to cracking and temperature changes.  Divinyl 

Styrene Rubber (DSR) is now increasingly used as a modifying additive for 

asphalt concrete coatings. It has been found [54-58] that the addition of DSR to 

the bitumen binder increases the adhesive properties of the composite material 

and significantly improves adhesion to the mineral components of asphalt 

concrete. It seems optimal to use a 7% divinyl styrene rubber additive in bitumen. 
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However, it is important to note that the effectiveness of rubber modification may 

depend on specific operating conditions, the type of rubber, its content and other 

factors. It is best to use a modification of rubber in accordance with technical 

standards and recommendations of the road construction industry. 

One of the most promising and most frequently used classes of industrial 

polymers in the road industry is thermoplastic elastomers (thermoplastics) [56]. 

Due to their structure, they combine the properties of both thermoplastics and 

elastomers. Among them, styrene-butadiene-styrene (SBS) and styrene-ethylene-

butylene-styrene (SEBS) thermoplastic elastomers have become widespread and 

are of the greatest interest to researchers. According to the information from 

various sources [58, 59], the addition of thermoplastic elastomers, in addition to 

improving the elasticity and extensibility of the binder, contributes to the 

hardening of the material mainly by improving the cohesive properties of 

bitumen. The cohesion of bitumen binders characterizes the shear resistance of 

the connecting layers at the molecular level. This property, along with adhesion 

and viscosity, is the main indicator that gives an objective idea of the mechanical 

properties of organic binders at high temperatures. 

The quality and durability of asphalt concrete coatings, as mentioned earlier, 

largely depends on the adhesion of the bitumen binder of the mineral filler. Road 

bitumen in its composition contains surfactants, which, as a rule, are represented 

by asphalt genic acids and their anhydrides and provide satisfactory adhesion of 

bitumen with mineral filler. In case of their insufficient quantity in the binder 

composition, surfactants modifiers of asphalt concrete mixture are used to 

improve the quality of bitumen adhesion to the filler [58-66]. The mechanism of 

action of surfactants in a bitumen dispersion medium is based on the processes of 

their adsorption on the hydrophilic surface of the filler. At the same time, a 

decrease in surface tension, wetting of the surface is caused by a fixed orientation 

of the surfactant molecules of the polar group to the surface of the solid phase, 

and by a hydrocarbon radical into the hydrocarbon medium [60]. An 

improvement in wetting entails an improvement in adhesion in accordance with 

the combined Dupre-Young equation [61]. This effect is greater the higher the 

amount of adsorption of surfactants on the filler surface and reaches the greatest 

value when they are chemisorbed. 

Nitrogen-containing chemical compounds are promising adhesive additives 

for bitumen, providing improved adhesion and resistance of road surfaces to 

destruction.In road construction, cationic, nonionic and anionic surfactants can be 

used in the manufacture of asphalt concrete mixtures. The most effective adhesive 

additives are cationic additives [62, 67-69], based on nitrogen-containing 

chemical compounds, such as imidazolines, amidoamines and amines. Most 

domestic and foreign companies strive to produce adhesive additives based on 

nitrogen-containing chemical compounds, namely imidazolines, since asphalt 

concrete mixtures with the addition of this type of modifier are characterized by a 

high coefficient of water resistance and increased adhesion of bitumen with 

mineral filler, which allows the road surface to maintain its performance 
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characteristics when exposed to adverse conditions. However, the widespread 

introduction of cationic adhesive additives into the practice of road construction is 

constrained by limited production capabilities and a shortage of raw materials, 

respectively, their high price. 

The lack of own manufacturers of a wide range of modifying additives leads 

to the need to import them from foreign countries, which significantly increases 

the cost of bitumen materials. The presence of petrochemical waste on a large 

scale makes it possible to produce cheap, effective and competitive modifying 

additives [70, 71]. Additives obtained from industrial waste, including oil refining 

industry, can be used as modifiers for asphalt concrete mixtures. The use of such 

surfactants has several advantages, such as reducing the cost of production and 

waste disposal. 

 

3. Methods of bitumen adhesion and cohesion determination 

In this connection, given the importance of the adhesive-cohesive properties 

of bitumen in the formation of a high-quality asphalt concrete coating, it is 

necessary to properly assess these properties. Both qualitative and quantitative 

methods are used to find the indicators of bitumen adhesion to the filler [41, 71-

75]. The most common qualitative (visual) method of determination in 

accordance with Interstate Standard 11508-74. The essence of this technique is a 

visual assessment of the degree of coating of mineral filler with bitumen after its 

boiling in water and comparison with the reference samples. The adhesion of 

bitumen to the filler based on this method is determined by the characteristics of 

the bitumen film on the surface of the mineral filler and is estimated in points 

(from 2 to 5). High-quality bitumen is characterized by the complete preservation 

of the bitumen film of the filler surface at the end of testing, while in some places 

the film may be reduced in places.  This method has its drawbacks and, first, it is 

the subjectivity of the visual assessment, which depends on the individual 

perception of the expert.  In [63], based on the methodology of qualitative 

determination of adhesion, a quantitative method was proposed in which the 

adhesion coefficient is calculated as the ratio of the mass of bitumen in a bitumen-

mineral mixture after boiling and drying to the mass of bitumen in a bitumen-

mineral mixture before boiling. However, during the experiment [76] it has been 

found that because of testing, samples with the same adhesion indicators may 

visually differ from each other in the degree of coating of the mineral filler with a 

bitumen binder.  In this regard, a decrease in the surface area of the mineral 

material is a more significant indicator and for this reason the gravimetric method 

is not recommended for assessing adhesion. 

The author Kolbanovskaya A.S. describes a quantitative method for 

determining adhesion, which is based on the ability of mineral filler particles to 

adsorb polar molecules of methylene blue dye, and on a radioactive method for 

measuring selective adsorption of divalent metal salts. The disadvantage of this 

method is its high cost and duration of measurements (1.5-2 hours) [77]. 
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As mentioned earlier, the adhesive properties of bitumen directly depend on 

the polarity of the components in its composition, including surfactants. Thus, the 

dielectric permittivity, which characterizes the force of the interaction between 

charges in a medium with respect to vacuum, can be attributed to the quantitative 

method of determining adhesion. Dielectric properties are studied in constant and 

alternating electric fields [78, 79]. 

It is possible to quantify the adhesion of bitumen to a mineral material based 

on an assessment of its wetting properties and finding the work of adhesion [60, 

70, 79, 80-82]. The essence of the method consists in measuring the edge angle of 

wetting during the spreading of a drop of bitumen on the surface of a mineral 

material in a certain temperature range and finding the adhesion work through 

these values. The larger this value is, the better the adhesion of bitumen with 

mineral material will be. With an increase in the temperature of the substrate, 

wetting with bitumen proceeds much more efficiently, the work of adhesion 

increases. This is due to a decrease in viscosity, which improves the adhesion of 

bitumen with mineral filler and ensures a tighter fit of bitumen to the filler. The 

method for determining the adhesion of bitumen to the filler based on its wetting 

ability is the most informative in comparison with the standard qualitative 

methods for determining adhesion. Its advantage lies in the quantitative 

determination of the adhesion work, which makes it more objective. 

Separately, it is worth mentioning the devices for determining the adhesive-

cohesive properties of bitumen, which make it possible to obtain accurate and 

reliable results that can be used for product quality control, designing new 

materials and improving existing technologies. The most common method of 

finding the adhesive properties of bitumen is penetration [83-85]. Bitumen 

penetration is one of the methods of measuring the consistency or viscosity of 

bitumen at normal temperatures. The penetration procedure involves piercing the 

bitumen surface with a standard cone-shaped tool and measuring the penetration 

depth. The found indicators are divided into standards, which in turn are divided 

into brands. According to the brand, it is possible to determine the scope of 

bitumen application and its quality indicators. The depth of penetration of the 

needle (penetration) at 25°C characterizes the plasticity and viscosity of the 

binder, its technological properties. The higher the viscosity, the less penetration 

of the needle into the bitumen. Penetration is an important tool for engineers and 

manufacturers of bitumen materials, helping to determine their suitability for 

specific climatic conditions and requirements of road construction. 

In addition to the above methods, the adhesion of bitumen can be determined 

by a separation test [12]. The essence of the method is to determine the effort that 

is spent on peeling (tearing off) the protective coating of certain geometric 

dimensions, carried out at an angle of 90° or 180°. In this case, measuring devices 

such as a dynamometer or a digital adhesive meter of the AMC 2-20, AMC 2-50 

type with a division price of no more than 0.1 N (0.01 kgf) can serve as a means 

of controlling the adhesion value 12. The method makes it possible to identify a 

stable peeling force, which makes it possible to visually determine the nature of 
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the destruction of the material. Based on the method of determination of 

separation, the destruction of the material under study may be adhesive, cohesive 

or mixed in nature. 

Cohesion, as well as adhesion, depends on several factors, including the 

nature of the substance, layer thickness and temperature. The mechanism of 

cohesion depends more on the viscosity and is determined by intermolecular 

forces and the structure of the bitumen material. The higher the cohesion, the 

better the resistance of the composite material to water. To date, the existing 

methods for determining the cohesive strength of bitumen binder can be divided 

into two main groups. In the first of them, the ability of the binder to hold the 

grains of mineral material on the surface of the asphalt concrete coating is 

evaluated. In this group, for bitumen used for surface treatment, the methods for 

determining adhesion simulate the tearing forces that arise under the action of a 

car wheel [86-87]. The most well-known of these methods are the pendulum 

method for determining the adhesion of Vialit in accordance with EN 13588-2008 

[88], the method for determining the adhesive ability of bitumen emulsion - a test 

for adhesion to matte marble [89]; the method for determining the adhesive or 

cohesive separation of the bitumen layer from the surface of the stone material - a 

test for the adhesion strength of bitumen [90]. 

Another group of methods is related to the determination of the cohesive 

characteristics of the binder as a component of asphalt concrete. This group 

includes tests adapted for the assessment of cohesion: plasticity (EN 13589, EN 

13398), direct stretching by the method. There are also developments [91], 

initially aimed at determining the cohesion of bitumen. With the help of a shear 

cohesiometer, it becomes possible to determine such characteristics of bitumen as 

fluidity and shear viscosity of the material. [92]. When working with a shear 

cohesiometer, the first step is to prepare samples of bitumen films having a 

strictly fixed thickness. During the preparation of the samples, 28.8 mg of 

bitumen is subjected to deformation between two working films under the 

influence of a load until a spot with a diameter of 12 mm is formed. Although this 

method is quantitative, it is quite complex and has a high probability of errors due 

to the use of small quantities. It gives an idea of the adhesive properties of 

bitumen based on changes in its viscosity when exposed to elevated temperatures. 

The main disadvantages of this device include the difficulty in ensuring the 

parallelism of the test plates, which could lead to a decrease in the accuracy of the 

results obtained and their significant dispersion. In addition, the disadvantages of 

this device can be attributed to the test mode with a constant loading speed. 

Among modern cohesiometers, the most popular is the QCD-1 cohesiometer 

used in HNADU, as well as the plane-plane cohesiometer produced by BiRoI 

(USA), in which glass plates are used as substrates [93]. 

Among the measuring devices for determining the quality of bitumen for 

road construction, in addition to a penetrometer, an adhesive meter and a 

cohesiometer, a pendulum device can also be noted, which is designed to analyze 

the cohesion of road bitumen [94-96]. The device has a metal block that is bonded 
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to the holder by a layer of analyzed bitumen. The block is installed in the path of 

the “standard” pendulum, which has a hammer-shaped head. The lower the lifting 

height of the pendulum, the stronger the adhesion of bitumen. The method of 

determining the cohesion of bitumen, using a pendulum device is based on the 

measurement of the angle of the lifting of the pendulum after its collision with the 

block, the values of which make it possible to calculate the amount of cohesion of 

the tested binder. The EN 13588 standard requires the use of a pendulum device 

to determine the quality of bitumen and assign it the CE marking [97]. 

There are several modern methods for determining the adhesive and cohesive 

properties of bitumen and asphalt concrete. Some of them involve the use of 

specialized devices and techniques. 

There are several modern methods for determining the adhesive and cohesive 

properties of bitumen and asphalt concrete. One of the methods that has recently 

been increasingly mentioned in scientific publications is the Method of atomic 

force microscopy (AFM) and scanning electron microscopy (SEM) [98-101]. 

These methods make it possible to visualize and study the structure and surface of 

materials, including adhesion between particles and layers. 

In contrast to the current system for predicting the operational properties of 

asphalt concrete, based on measuring its strength characteristics at different 

temperatures, the quality of asphalt mixtures primarily depends on the properties 

of the bitumen binder. Therefore, it is necessary to develop scientific and practical 

approaches to improve the existing regulatory documents, considering the 

characteristics of bitumen materials. Based on the stated technological and 

methodological aspects of the study of the adhesive-cohesive properties of asphalt 

concrete coatings, it can be stated that it is necessary to develop new accurate 

reproducible methods, using computer technologies that allow automating data 

collection and processing, which reduces the likelihood of errors related to the 

human factor 
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Түйіндеме. Кіріспе. Көлік инфрақұрылымының саласы қарқынды дамып келеді, бұл жол 

төсемдерін салу кезінде битумның тұрақты қасиеттерінің маңыздылығын көрсетеді. Битумды 

байланыстырғыштың сапасын жақсартудың қажетті шарты оның минералды толтырғыштың бетіне 

жоғары адгезиясы болып табылады. Минералды толтырғышпен битумның адгезиясы асфальтбетон 

қоспасының сапасын, асфальтбетон жабынының пайдалану сипаттамаларын және оның зақымға 

төзімділігін сипаттайтын маңызды көрсеткіш болып табылады. Бұл сипаттамаларды оңтайлы 

бағалау жол төсемдерінің беріктігі мен сенімділігін қамтамасыз етудің негізгі факторына 

айналады. Мақалада битум мен минералды толтырғыштың адгезиялық және когезиялық 

сипаттамаларын анықтау әдістерінің қазіргі жағдайы талданады. Жұмыстың мақсаты-битумның 

адгезиялық және когезиялық қасиеттерін бағалау үшін қолданылатын әртүрлі әдістерді мұқият 

талдау, содан кейін олардың артықшылықтары мен кемшіліктерін анықтау. Битуминозды 

материалдардың құрылысы мен әрекетін жақсы түсіну үшін осы сипаттамаларды анықтауда 

қолданылатын дәстүрлі және заманауи тәсілдерге шолу жасалады. Битумның адгезиялық және 

когезиялық сипаттамаларын анықтаудың жоғары дәлдігін қамтамасыз ететін құрылғылардың 

әртүрлі түрлері зерттелді. Мақалада деректерді тереңірек талдау үшін компьютерлік модельдеуді 

қолдану мүмкіндігі қарастырылады, бұл әртүрлі жағдайларда битумның әрекетін болжаудың жаңа 

перспективаларын ашады. Қорытынды. Мақалада жол инфрақұрылымына қойылатын заманауи 

талаптарды ескере отырып, битумның адгезиялық және когезиялық қасиеттерін анықтау әдістері 

саласындағы қосымша зерттеулер мен әзірлемелердің қажеттілігі көрсетілген. Асфальтбетонның 

беріктік сипаттамаларын өлшеу негізінде оның пайдалану қасиеттерін болжау жүйелері 

қолданыстағы әдістерді жетілдіруді талап етеді. Осы сипаттамаларды өлшеудің нақты әдістерінің 

болуы жол материалдарының сапасын жақсартудың негізі ғана емес, сонымен қатар үнемі өзгеріп 

отыратын климаттық және пайдалану факторлары жағдайында көлік желілерін тиімді жоспарлауға 

және күтіп ұстауға ықпал етеді. Сондықтан битуминозды материалдардың сипаттамаларын ескере 

отырып, қолданыстағы нормативтік құжаттарды жетілдірудің ғылыми және практикалық 

тәсілдерін әзірлеу қажет. 
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Резюме. Введение. Сфера транспортной инфраструктуры быстро развивается, что подчеркивает 

важность стабильных свойств битума при строительстве дорожных покрытий. Необходимым 

условием улучшения качества битумного вяжущего является его высокая адгезия к поверхности 

минерального наполнителя. Адгезия битума с минеральным наполнителем является важным 

показателем, характеризующим качество асфальтобетонной смеси, эксплуатационные 

характеристики асфальтобетонного покрытия и его устойчивость к повреждениям. Адекватная 

оценка этих характеристик становится ключевым фактором обеспечения долговечности и 

надежности дорожных покрытий. В статье анализируется современное состояние методов 
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определения адгезионных и когезионных характеристик битума и минерального наполнителя. 

Целью работы является тщательный анализ различных методов, используемых для оценки 

адгезионных и когезионных свойств битума, с последующим выявлением их преимуществ и 

недостатков. Дается обзор как традиционных, так и современных подходов, используемых для 

определения этих характеристик, чтобы лучше понять структуру и поведение битуминозных 

материалов. Были изучены различные типы устройств, которые обеспечивают более высокую 

точность определения адгезионных и когезионных характеристик битума. В статье освещается 

возможность использования компьютерного моделирования для более глубокого анализа данных, 

что открывает новые перспективы в прогнозировании поведения битума в различных условиях. 

Заключение. В статье подчеркивается необходимость дальнейших исследований и разработок в 

области методов определения адгезионных и когезионных свойств битума с учетом современных 

требований к дорожной инфраструктуре. Системы прогнозирования эксплуатационных свойств 

асфальтобетона на основе измерения его прочностных характеристик требуют совершенствования 

существующих методов. Наличие точных методов измерения этих характеристик является не 

только основой для повышения качества дорожных материалов, но и способствует более 

эффективному планированию и обслуживанию транспортных сетей в условиях постоянно 

меняющихся климатических и эксплуатационных факторов. Поэтому необходимо разработать 

научные и практические подходы к совершенствованию существующих нормативных документов 

с учетом характеристик битуминозных материалов.  
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