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Fig. 1 Schematic diagram of China’s annual coal consumption and growth rate from 2000 to 2023
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Fig. 2 Comprehensive utilization rates of fly ash in major countries and regions
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Fig.3 Flowchart of bibliometric and visualization analysis based on CiteSpace
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Fig.5 Author collaboration co-occurrence map
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Fig. 6 Institutional collaboration co-occurrence map
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Fig.7 Keyword co-occurrence map
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Table 1 Top 16 keywords and centrality information for fly ash concrete
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Table 2 Top 8 keywords clustering results
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Progress and Trends in Research on Fly Ash Application in Road

Concrete Engineering: A CiteSpace Bibliometric Review

WANG Jiwei',QIN Zetong', XU Xiangtian', WANG Wei*,
DANG Yue’, GUO Shankun*, LIU Yuhang'
(1. Institute of Transportation, Inner Mongolia University, Hohhot 010070, China;
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Abstract: Fly ash is a bulk solid waste produced by coal-fired power plants. Under the “dual car-
bon” strategy, high-volume fly ash (HVFA) concrete can achieve both the resource utilization of solid
waste and the systematic coordinated development of low-carbon roads. Based on the China National
Knowledge Infrastructure (CNKI) database, were 1 453 core papers from 2000 to 2024 as samples
were. Using CiteSpace software for bibliometric and visualization analysis, the hotspots and research
trends of fly ash-based concrete and its applications in road construction were systematically revealed.
The results show that research on fly ash-based concrete in China has gone through three stages: “basic
exploration—technological breakthroughs—deep integration”. Research hotspots focus on mix design,
mechanical properties, and durability. Current studies tend to emphasize multi-material synergy and opti-
mization of material ratios, with a focus on mechanisms for performance regulation under extreme condi-
tions, promoting high-value applications of fly ash-based concrete in complex scenarios such as weak
foundations and cold region roadbeds.

Key words: {ly ash concrete; road engineering; CiteSpace; bibliometric; mechanical property; du-

rability



