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In recent decades, the world's transportation industry has developed 

vigorously, and a large number of asphalt pavement have been built. However, 

the asphalt pavement in high latitude areas is covered with ice and snow for a 

period of time every winter, which will greatly reduce the traffic safety of the 

road and easily lead to traffic accidents. 

Countries all over the world have carried out a lot of research on the 

problem of snow and ice on roads in winter. In order to ensure driving safety, 

the methods of road ice and snow removal generally include manual snow 

removal, mechanical snow removal and spreading deicing salt on the road, and 

spreading deicing salt is the preferred solution for ice and snow melting in 

winter because of its simplicity, efficiency and low cost. However, the extensive 

use of deicing salt will, on the one hand, bring long-term adverse effects on the 

living environment of the surrounding animals and plants, corrode the 

surrounding structures, and at the same time reduce the road performance of the 

pavement. 

Influence of deicing salt on pavement performance of asphalt mixture 

under dry-wet cycle. Three deicing salts, NaCl, CH4N2O and CH2CH3OH, are 

selected to conduct different times of dry-wet cycles for asphalt mixture in 

combination with the research results of the research group on the freezing point 

of deicing salts. The effects of deicing salts on the high-temperature stability, 

low-temperature cracking resistance and water stability of asphalt mixture are 

evaluated through high-temperature rut test, low-temperature crack resistance 

test, Marshall water immersion test and freeze-thaw splitting test. 

Influence of deicing salt on water stability of asphalt mixture under freeze-

thaw cycle. Three deicing salts, NaCl, CH4N2O and CH2CH3OH, are selected to 

conduct freeze-thaw cycle test of asphalt mixture at different temperatures with 

appropriate concentration based on the research results of the research group on 

the freezing point of deicing salts. The effects of deicing salt on water stability 



of asphalt mixture at different temperatures were evaluated by Marshall water 

immersion test and freeze-thaw splitting test. 

Influence of deicing salt on asphalt mixture under dynamic water scouring 

cycle. Three deicing salts, NaCl, CH4N2O and CH2CH3OH, are selected to 

simulate the impact of dynamic water scouring on asphalt mixture under three 

deicing salt solutions by using the test equipment designed and assembled by 

the research group to simulate dynamic water scouring. The impact of deicing 

salts on the water stability of asphalt mixture under dynamic water scouring is 

evaluated through Marshall water immersion test and freeze-thaw splitting test. 

Life prediction based on Grey theory. Based on the test data of Marshall 

water immersion test, freeze-thaw splitting test, high temperature rut test and 

low temperature crack resistance test, GM (1, N) model of grey system theory is 

used to predict the influence of deicing salt on mechanical properties of asphalt 

mixture under dry-wet cycle, freeze-thaw cycle and dynamic water scouring 

cycle. 

Research ideas, methods and technical routes of scientific research are 

shown in Fig. 1. 

 

Fig. 1 Technical roadmap 

 



By using the dynamic water pressure circulation simulation device 

designed and assembled by the research group, the dynamic water erosion of the 

asphalt mixture by the deicing salt solution is simulated, which provides a basis 

for the short-term water damage law in the deicing salt spreading area. 

As a result of the planned research, we will establish the regularity of the 

destruction of asphalt concrete under the influence of salt corrosion, which will 

make it possible to predict the durability of asphalt concrete from the influence 

of anti-icing reagents based on NaCl, CH4N2O and CH2CH3OH salts. 

 

Rreferences 

1. Guo Mingjun. Common evaluation methods for water stability of asphalt 

mixture [Електронний ресурс] / Guo Mingjun, Victor Kovalskiy, Mykhailo Bondar // 

Збірник матеріалів Міжнародної науково-технічної конференції 

«Енергоефективність в галузях економіки України-2021», м. Вінниця, 12-14 

листопада 2021 р. : електронне мережне наукове видання. – Електрон. текст. дані. – 

2021. – с 4. – Режим доступу: 

https://conferences.vntu.edu.ua/index.php/egeu/egeu2021/paper/viewFile/14092/11941 

2. Mingjun, Guo. "Safety measures for driving on icy roads in winter." 

Матеріали Всеукраїнської науково-практичної конференції курсантів і студентів" 

Наука про цивільний захист як шлях становлення молодих вчених 13: 266-267. 

3. Mingjun G. Review of road geothermal snow melting technology 

[Електронний ресурс] / G. Mingjun, V. Kovalskiy // Матеріали L науково-технічної 

конференції підрозділів ВНТУ, Вінниця, 10-12 березня 2021 р. – Електрон. текст. 

дані. – 2021. – Режим доступу: https://conferences.vntu.edu.ua/index.php/all-fbtegp/all-

fbtegp-2021/paper/view/12635. 

4. Guo Mingjun. Research of mechanical properties of bituminous concrete at 

low-temperature [Text] / Guo Mingjun, V.P. Kovalskiy // Applied Scientific and 

Technical Research : Proceedings of the IV International Scientific and Practical 

Conference, April 1–3, 2020, Ivano-Frankivsk / Academy of Technical Sciences of 

Ukraine. Ivano-Frankivsk : Vasyl Stefanyk Precarpathian National University, 2020. V. 

2. – Р. 104-105. 

5. Мінцзюнь Г. Overview of the test method for road pavement at high 

temperatures [Електронний ресурс] / Г. Мінцзюнь, В. П. Ковальський // Матеріали 

XLIX науково-технічної конференції підрозділів ВНТУ, Вінниця, 27-28 квітня 2020 

р. – Електрон. текст. дані. – 2020. – Режим доступу: 

https://conferences.vntu.edu.ua/index.php/all-fbtegp/all-fbtegp-2020/paper/view/8817.  

6. Kalafat K. Technical research and development [Text]: collective monograph / 

Kalafat K., Vakhitova L., Drizhd V., etc. – Іnternational Science Group. – Boston, : 

Primedia eLaunch 2021. – 616 р. 

7. Guo Mingjun Research status of road deicing salt [Текст] / Guo Mingjun, V.P. 

Kovalskiy // Стратегія розвитку міст: молодь і майбутнє (інноваційний ліфт) : 

Матеріали Міжнародної науково-практичної конференції (квітень 2020 року). – 

Харків : Харківський національний університет міського господарства імені О.М. 

Бекетова, 2020. – С. 292-297. 

 

https://conferences.vntu.edu.ua/index.php/egeu/egeu2021/paper/viewFile/14092/11941
https://conferences.vntu.edu.ua/index.php/all-fbtegp/all-fbtegp-2021/paper/view/12635
https://conferences.vntu.edu.ua/index.php/all-fbtegp/all-fbtegp-2021/paper/view/12635
https://conferences.vntu.edu.ua/index.php/all-fbtegp/all-fbtegp-2020/paper/view/8817

