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Abstract 

The development and implementation of road surfaces resistant to temperature extremes 

and high technogenic loads is one of the important tasks for road workers. These surfaces 

must be economically viable for production. Since the known methods for improving the 

physicomechanical properties of a binder for asphalt concrete involve the introduction of 

expensive foreign polymers. Rubber crumb, being a waste of production, allows to solve 

the problem with the disposal of used tires, and the cost of such a modifier for road 

bitumen is lower than foreign polymers. The article describes an example of using a rubber 

crumb to modify the road binder in asphalt concrete. The compositions of bitumen-rubber 

suspensions, the determination of the physicomechanical properties of a modified binder 

are described. The test results of asphalt concrete with a bitumen-rubber binder are given. 

A comparative analysis of asphalt concrete on bitumen oil road viscous and asphalt 

concrete on a modified binder is carried out. The purpose of this work is to develop a 

theoretical justification and practical application of a bituminous-rubber binder obtained 

by combining oil road bitumencomposite surpasses viscous petroleum bitumen in 

physical and mechanical properties and is suitable for use as a binder for the production 

of high-quality asphalt concrete. 

 

Keywords: bitumen, crumb rubber, physical and mechanical properties, oil pitch, oil 

fuel. 
 

 

Introduction 

In the process of human production and household activities, a large amount of waste is 

generated, in particular polymers [1]. Polymers are high molecular weight compounds 

having different chemical compositions and structures. Polymers include thermoplastics, 

thermoplastic elastomers, and elastomers (rubber-like and caoutchoucs). Existing 

technologies for using recycled rubber raw materials solve the problem of specific 

production, and household elastomer waste remains without attention. In the north of 

Russia, there is a big problem of recycling used car tires [2]. Used car tires are transported 

to waste quarries for disposal. Where rubber deteriorates during the aging process, 

environmental pollution occurs accordingly [3]. 

To reduce the environmental load, integrated approaches are needed for processing rubber 

waste and man-made rubber raw materials (car tires), and the development of new 

environmentally friendly technological processes [4]. Used car tires are consumer waste. 

The main product of tire processing is crumb rubber [5]. 
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MATERIALS AND METHODS 

The starting materials for the preparation of the binder were crumb rubber of 2.5 mm 

fraction, petroleum pitch, petroleum fuel oil and viscous petroleum road bitumen grade 

BND 100/130. The physical and mechanical properties of the binder were determined using 

instruments: softening temperature using a KiSh-20M4 instrument, brittleness 

temperature using an ATX-20 instrument, elongation using a DB-2M instrument, adhesion 

to stone materials using a 1000 ml container and a tripod. 

To prepare asphalt concrete type B grade II, mineral materials were used: crushed stone 

from gravel from the Irkutny quarry, fraction from 5 to 10 mm and St. 10 to 20 mm, sand 

from crushing screenings of the Irkutny quarry, large class II, mineral powder from 

carbonate rocks from the Pereval quarry. 

 The formation of asphalt concrete samples was carried out on an IP-1A-500AB press, with 

a mold with a diameter of 71.5 mm. The physical and mechanical properties of asphalt 

concrete were measured using the following instruments: on a DTS-06-50 press, 

compressive strength at temperatures of 20 °C, 50 °C and 0 °C, determination of the 

ultimate strength of water-saturated samples; When determining the average density and 

water saturation, electronic laboratory scales VLTE-2100/5100 with a capacity of 20 liters 

were used. 

At the first stage, a modified binder for asphalt concrete was produced. Initially, we produce 

5 binder compositions with different contents of crumb rubber, petroleum pitch and fuel oil. 

Add crumbled rubber, petroleum pitch and fuel oil to the bitumen, heated to a liquid state 

in a drying cabinet at a temperature of 150 °C. 

The components were dosed as a percentage of the bitumen content; bitumen is taken as 

100. The percentage ratio of components is given in Table 1 

Table 1 Component ratios 

# Componen 
Train numbers 

1 2 3 4 5 6 

1 Bitumen 100 100 100 100 100 100 

2 Rubber crumb 1 2 3 4 5 6 

73 Petroleum fuel oil 2 3 4 5 6 7 

4 Oil pitch 5 10 15 20 25 30 

      

 The components are mixed in a sealed reactor under the influence of microwave radiation 

with constant stirring. The gases formed in the process enter the heat exchanger and are 

discharged into the receiving tank. [6] 

Mixing was carried out for 2 hours at a temperature of 185 °C. Next, the compositions were 

further processed on a high-speed dispersant for 10 minutes at a temperature of 160 °C. The 

results for determining the physical and mechanical properties of the binder are given in 

Table 2 
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Table 2 Results of physical and mechanical tests of binder 

# 
Indicator name Composition 

number 
indicators 

Unit value Average value 

1 Softening point, 0С 

1 
+46,5 

+46,5 +46,5 
+46,5 

2 
+46,5 

+46,5 +46,5 
+46,5 

3 
+46,5 

+46,5 +46,5 
+46,5 

4 
+46,5 

+46,5 +46,5 
+46,5 

5 
+46,5 

+46,5 +46,5 
+46,5 

2  Brittleness point, , 0С 

1 
+46,5 

+46,5 +46,5 
+46,5 

2 
+46,5 

+46,5 +46,5 
+46,5 

3 
+46,5 

+46,5 +46,5 
+46,5 

4 
+46,5 

+46,5 +46,5 
+46,5 

5 
+46,5 

+46,5 +46,5 
+46,5 

3 
Extensibility at   0 0С, 

sm 

1 
+46,5 

+46,5 +46,5 
+46,5 

2 
+46,5 

+46,5 +46,5 
+46,5 

3 
+46,5 

+46,5 +46,5 
+46,5 

4 
+46,5 

+46,5 +46,5 
+46,5 

5 

+46,5 

+46,5 +46,5 

+46,5 
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RESULTS 

The results of tests for adhesion to stone materials, such as granite, basalt and crushed 

gravel, compositions No. 1 and No. 2 did not withstand the test for granite, all other 

compositions for all stone materials passed the test. 

 

DISCUSSION 

Based on the results given in Table 2, we can conclude that compositions No. 4 and No. 5 

are homogeneous in their content, the rubber crumb has dissolved, which indicates high 

physical and mechanical test results, high softening temperature, low brittle temperature 

and fairly good elongation. Compositions No. 4 and No. 5 were selected as binders for 

asphalt concrete. 

 

CONCLUSIONS  

The studies carried out in this work show that the addition of crumb rubber to bitumen can 

increase its physical and mechanical properties, such as softening point, brittleness 

temperature and extensibility [8]. The result is a binder that is practically an analogue of 

polymebitumen binder, only using waste rubber. 

 

REFERENCES 

1. Коновалов Н.П. Применение СВЧ-энергии для переработки угля и отходов резины 

в жидкие продукты: диссертация док. тех. наук. М., 2001. С. 150–155. 

2. Акимов А.Е. Повышение качества асфальтобетона путем обработки битума полем 

сверхвысокой частоты: диссертация канд. техн. наук. Б., 2010. С. 53–58. 

3. Окресса Э. СВЧ–энергетика. М.: Изд-во Мир, 2009. 463 с. 

4. Месяц Л.Д. Генерирование мощных наносекундных импульсов. М.: Изд-во 

Радио,2010. 256 с. 

5. Никольский В.В. Электродинамика и распространение радиоволн. М.: Изд-во 

Наука 2012. 143 с. 

6. Архангельский Ю.С., Девяткин И.ИСверхвысокочастотные нагревательные 

установки для интенсификации технологических 140 с. 

7. Духин С.С., Дерягин Б.В. Электрофорез. М.: Изд-во Наука. 2013. 336 с. 

8. Potyondy D.O. Geosystem Engineering. Engineering. 2015. Vol. 23. Pp. 131–139. 

9. Zhang D., Whiten W. Powder Technology. Concrete. 2010. Vol. 9. Pp 205–212. 

10.Mullahmetov N.R., Kemalov A.F., Kemalov R.A., Kostromin R.N. Modification of road 

bitumen with rubber // Rubber. 2005. Vol 12. Pp 123–129. 

11.Yamashita K., Nagai M. // Materials science. 2012. Vol. 32. Pp. 124–129. 

12.Chiu R.C., Garino T.J. // Ceramic materials. 2014. Vol.76. Pр. 222–234. 

13.Котов Ю.А., Осипов В.В., Иванов М.Т. Модифицированные битумы. М.: Изд-во 

ЖТФ.2015. С. 76. 



 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 28, May - 2024 

272 | P a g e  
 

14.Цодиков М.В., Передерий М.А., Карасева М.С. Применение полимербитумных 

вяжущих. Российские нанотехнологии. 2007. № 1. С. 153–155. С. Резино-битумные 

вяжущие // Наукоемкие технологии. 2007. № 4. С. 49–57. 

16.Носов В.П. Увеличение сроков службы дорожных одежд – стратегическая задача 

дорож- ной науки // Автомобильные дороги. 2006. № 12. С. 81–86. 

17.Соломенцев А.Б. Классификация и номенклатура модифицирующих добавок для 

биту- мов // Наука и техника в дорожной отрасли. 2008. № 1. С. 14–16. 

18.Capitão S.D. Pavement engineering materials: Review on the use of warm-mix asphalt // 

Construction and Building Materials. 2012. Vol. 36. Pp. 1016–1024. 

19.Железко Т.В. Структура и свойства асфальтовяжущих // Изв. вузов. Строительство. 

2016. №3. С. 35–42. 

20.Руденский А.В. Повышение долговечности асфальтобетонов введением активного 

комплексного модификатора // Строительные материалы. 2011. № 10. С. 10–11. 

21.Сулайманов Ш. А., Сативалдиев А. К., Сулайманова М. П. ИШЛАБ ЧИҚАРИШДА 

НАМЛИКНИ ЎЛЧАШ УСУЛЛАРИ //Oriental renaissance: Innovative, educational, 

natural and social sciences. – 2022. – Т. 2. – №. 10. – С. 720-726. 

22. Sativaldiyev A., Maxmudov A., Jo‘raboyev T. LOK-BO ‘YOQ QOPLAMALARINI 

ISHLAB CHIQARISH TEXNOLOGIYALARI //Центральноазиатский журнал 

образования и инноваций. – 2023. – Т. 2. – №. 2. – С. 22-27. 

23. Sativaldiyev A., Maxmudov A., Jo‘raboyev T. AVTOMOBILSOZLIKDA UCH O 

‘LCHAMLI O ‘LCHOV VOSITASI YORDAMIDA O ‘LCHAMLARNING ANIQLILIGINI 

TA’MINLASH //Центральноазиатский журнал образования и инноваций. – 2023. – 

Т. 2. – №. 2. – С. 17-21. 

24. Dilshodbek o‘g M. A. A. et al. LOK-BO’YOQ MAXSULOTLARI HUSUSIYATLARI 

VA TURLARI //O'ZBEKISTONDA FANLARARO INNOVATSIYALAR VA ILMIY 

TADQIQOTLAR JURNALI. – 2023. – Т. 2. – №. 15. – С. 577-581. 

25. Сативалдиев А. К. Разработка интенсивных способов модификации 

целлюлозосодержащих тканей. – 1995. 

26. Хакимов Д. В., Хусанова М. Ш., Фаттаев М. СТАНДАРТИЗАЦИЯ В ОБЛАСТИ 

ОХРАНЫ ОКРУЖАЮЩЕЙ СРЕДЫ. ЭКОЛОГИЧЕСКАЯ СЕРТИФИКАЦИЯ 

//Современное экологическое состояние природной среды и научно-практические 

аспекты рационального природопользования. – 2018. – С. 159-165. 

27. Raimdjonovich X. B. et al. ASSESSMENT OF PROCESS CAPABILITY BY 

APPLYING THE SPC (STATISTICAL PROCESS CONTROL) METHOD TO CRITICAL 

CONTROL POINTS //Open Access Repository. – 2023. – Т. 4. – №. 3. – С. 1405-1410. 

28. Muminov O., Sulaymonov S., Sotvoldiyeva N. PRIMARY PROCESSING 

TECHNOLOGY OF SILK WASTE FOR USE IN SIMILAR INDUSTRIES //Евразийский 

журнал академических исследований. – 2023. – Т. 3. – №. 10. – С. 181-194. 

29. Хамдамов Б. Р., Фаттаев М. А. ПРАКТИКА ПРИМЕНЕНИЯ МЕТОДА SPC ДЛЯ 

АНАЛИЗА ПРОЦЕССА ПРОИЗВОДСТВА ВЕЛЮРНОГО МАТЕРИАЛА //Экономика 

и социум. – 2022. – №. 5-1 (96). – С. 738-742. 


