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Current status and prospects of research on conductive

concrete in cold regions

LU Jianguo, YANG Xinlian, PU Wanli, WAN Xusheng, WANG Yindong, TAN Liling
(School of Civil Engineering and Geomatics, Southwest Petroleum University, Chengdu 610500, P. R. China)

Abstract: Snow and ice on roads, bridges and reservoir dam panels in cold regions seriously affect the
performance of the project, and have a significant impact on the safe operation and maintenance of the project.
The extensive use of de-icing materials, e. g., de-icing salt and snow melting agents, lead to serious

environmental pollution. Conductive concrete, as an environmentally friendly and efficient snow/ice melting
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technology, plays an important role in ensuring the safe operation and maintenance of engineering, extending
the service life of the project, and improving the service quality of engineering. At the same time, the use of
conductive concrete as building materials in cold areas has indoor heating function, which can alleviate the
energy shortage to some extent. This paper reviews the preparation process of commonly-used conductive
concrete, analyses the mechanical-electrical-thermal properties of some kinds of conductive concrete, e.g.,
carbonaceous conductive concrete, metallic conductive concrete and complex-phase conductive concrete, and
then researches the influence of conductive materials on the mechanical performance of conductive concrete (e.g.,
conductivity, frost resistance, and durability). Based on the above analysis, the research concepts of conductive
concrete in cold regions are proposed considering the goals of high performance and low cost: 1) Recycling
materials, such as recycled carbon fiber, should be widely used to develop multiphase conductive concrete;
2) Magnetic separation fly ash, slag, and silica fume are extensively used as admixtures in conductive concrete;
3) Investigating the heating and conductivity performances of conductive concrete under the low charging
voltage; 4) Utilizing comprehensive clean energy (e.g., solar energy, wind energy, etc.) to generate electricity
for conductive concrete; 5) Exploring the conductive concrete-geotechnical-environment feedback mechanism
under complicated engineering environment.

Keywords: cold region engineering; conductive concrete; conductive media; admixtures; snow and ice melting
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Fig. 2 Applications of conductive concrete in cold regions
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Fig. 3 Flow chart of conductive concrete preparation
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Fig. 5 Flow chart of preparing carbon fiber conductive

concrete by wet mixed method

TRET4E 5 L iRBE L) T 2R RRIEI Gl T )

ok LT ISR
KB Btk KU BetE Rk be

REEL

BN

TRETHE S, ; 100 mmx 100 mmx400 mm
e i F8d g Rfk24h ey

AL TR

6 FTHEHNESHRAESBRELITIZRER

Fig. 6 Flow chart of preparing carbon fiber conductive

concrete by semi-dry mixed method
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Fig.7 Flow chart of preparing steel fiber-graphite

conductive concrete by dry mixed method
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of steel fiber-graphite conductive concrete'”
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