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Study of canals in cold regions of China: achievements and prospects

HE Pengfei'**, MA Wei'’

(1. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. School of Science, Lanzhou University of Technology, Lanzhou 730050, China;
3. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: Due to the extreme cold weather and complex environment conditions, cold damage on canals is a se-
rious problem in cold regions, which has become a threat to water supply ability and safety. In this paper, a gen-
eral overview about the relevant researches are summarized, and the future research topics are proposed, includ-
ing phenomena, research methods, prevention and treatment of frozen injury. Here, the frozen phenomena
mainly include the destruction of lining and insulating layer, falling off of joint sealing materials, foundation soil
loss and slump and canal ice jamming and overtopping, etc. The main reasons that cause frozen injury include
frost heave, freeze-thaw cycles, geologic conditions and constructive conditions, etc. Investigation is developed
generally on optimal design of the lining and the coupled heat-moisture-stress analysis, etc. The prevention and
treatment mainly include the replacement of foundation soil, use of insulation layer and build of drainage sys-
tem, etc. However, at present, the shortcomings of the research are mainly reflected in the oversimplification of
the lining stress analysis model, the lack of quantitative research on different anti-seepage and thermal insulation
measures, the failure to consider the special conditions of water conveyance channels and the lack of scientific
methods to extend the water conveyance time management in winter.

Key words: cold regions; canal; lining; frost damage; anti-seepage and insulation

(DTG % JARUM; k. JARhk)



