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between Chinese core literature and WoS core document (b)
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cooperation network of Chongqing Jiaotong University (b); cooperation network of Harbin Institute of Technology (c);

cooperation network of Changsha University of Science & Technology (d)
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5 R AR IR

keyword bursts test of WoS core document(b)
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Table 3 Information of high co-citation papers
FFs W Ry S I BRI

1 A review on hydronic asphalt pavement for energy harvesting and snow melting 2015 27 hydronic heating

2 Utilization of steel slag as aggregate in asphalt mixtures for microwave deicing 2017 24 microwave heating
Investigation of design alternatives for hydronic snow melting pavement systems in

3 2018 23 hydronic heating
China
Investigation on snow-melting performance of asphalt mixtures incorporating with

4 2017 19 salt-storage pavement
salt-storage aggregates
Modeling and operation strategy of pavement snow melting systems utilizing

5 2015 18 hydronic heating
low-temperature heating fluids

6 Influence of the chloride-based anti-freeze filler on the properties of asphalt mixtures 2014 18 salt-storage pavement
Snow and ice melting properties of self-healing asphalt mixtures with induction . .

7 2018 18 microwave heating
heating and microwave heating
Performance evaluation of high-elastic/salt-storage asphalt mixture modified with

8 X 2018 14 salt-storage pavement
Mafilon and rubber particles

9 Experimental study of deicing asphalt mixture with anti-icing additives 2016 14 salt-storage pavement
Automatically melting snow on airport cement concrete pavement with carbon fiber

10 2014 14 carbon fiber
grille
Thermal analysis and optimization of an ice and snow melting system using geother- ) )

11 2017 14 heating pipes
my by super-long flexible heat pipes

12 Microwave deicing for asphalt mixture containing steel wool fibers 2019 13 microwave heating
Performance evaluation of high-elastic asphalt mixture containing deicing agent

13 2015 12 salt-storage pavement
Mafilon
The equivalent plasticity strain analysis of snow-melting heated pavement concrete )

14 2017 11 conductive concrete
exposed to inner elevated temperatures
Study on effectiveness of anti-icing and deicing performance of super-hydrophobic ) .

15 2018 11 super-hydrophobic coating
asphalt concrete
Prediction models of the thermal field on ice-snow melting pavement with electric ) ) )

16 2017 11 electric heating pipes
heating pipes
Engineering properties and microwave heating induced ice-melting performance of . .

17 2019 10 microwave heating
asphalt mixture with activated carbon powder filler
Snow melting and deicing characteristics and pavement performance of active deic- ) o

18 2019 10 active deicing pavement
ing and snow melting pavement
Energy consumption and utilization rate analysis of automatically snow-melting sys- ) ) )

19 i 2017 10 electric heating pipes
tem in infrastructures by thermal simulation and melting experiments
Low temperature property and salt releasing characteristics of antifreeze asphalt

20 2015 9 salt-storage pavement

concrete under static and dynamic conditions
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Research progress of road snow and ice removal technology
based on visualized bibliometric analysis

LIU Zhuangzhuang'*, JIPengyu', ZHANG Youwei', WANG Zhen',

CHENG Wei', ZHENG Wengqing'
(1. School of Highway, Chang’ an University, Xi’an 710064, China; 2. Key Laboratory of Highway Engineering in Special Region,
Ministry of Education, Chang’ an University, Xi’ an 710064, China )

Abstract: China, two-thirds of which is cold area, has an extensive network of roads, airports, towns and other
artificial pavement systems. The research and development of snow melting and de-icing technology is important
in road safety and security. In order to comprehensively understand the research status and trends in the field of
road snow melting and de-icing technology in China, the research documents of Chinese scholars in the field
since 2010 were obtained through the core set of commonly used databases in China and abroad. The informa-
tion regarding the amount, sources and keywords of documents is analyzed with CiteSpace. The results show
that domestic road engineering field has paid more and more attention to snow melting and de-icing technology,
which is reflected in the increase in the number of published research papers in this field in China since 2010. At
the same time, it is found that technical journals published in Chinese by scholars in the field account for a large
proportion of the research papers. The results show that Chang’ an University, Harbin Institute of Technology
and other universities are the main research forces, the international cooperation of scholars in China needs to be
enhanced. In terms of research focus, domestic road engineering scholars are reducing the research on snow de-
icing salt, and pay more attention to new snow melting and de-icing technologies such as hydronic heating pave-
ment and electric heating pavement. The high co-citation literature since 2010 was analyzed and found that for
the technical advantages, the snow melting and de-icing technology of electric heating, microwave heating and
salt-storage pavement are more likely to attract the attention of scholars, but there are obvious shortcomings in
engineering application. Through the literature review, it is found that the field of snow melting and de-icing
technology in domestic road engineering urgently needs to solve several key issues such as energy consumption,
process, cost, snow melting effect and road performance balance of the above-mentioned new snow melting and
de-icing technology.

Key words: road engineering; snow melting and de-icing technology ; research status; CiteSpace; visual analysis
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