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Research of thermosyphon applied in patchy permafrost sections along
the Genhe-Labudalin Highway

WU Jingquan', XIN Yangyang’, XU Wenxi’, SUN Tian’

( 1. Hailar-Manzhouli Highway Project Construction Administration Branch, Inner Mongolia Highway Transportation Investment
Development Co. , Ltd. , Hulunbeir 021000, Inner Mongolia, China; 2. Soupower Group, Nanjing 211112, China;
3. Nanjing Permafrost Engineering Center of Chinese Academy of Sciences, Nanjing 211112 China )

Abstract; Thermosyphon technology is an effective method and key technology for active cooling ground in cold
regions at home and abroad. According to the weather conditions and distribution characteristics of the patchy
permafrost along the Genhe-Labudalin Highway, thermosyphons with a space between 4 m were applied to cool
the permafrost, and consequently ensure the stability of embankment. In this paper, the cooling effect of the em-
bankment with vertical and L-shaped thermosyphons were evaluated based on monitored ground temperatures.
The results showed that the vertical thermosyphon was capable to cool foundation soil within a radius of 2.5 me-
ters with an average temperature drop more than 4 C. Both the vertical and L-shaped thermosyphons can cool
the patchy permafrost and lower the active layer, but the L-shaped thermosyphon is better to cool the patchy per-
mafrost in the middle of embankment. Consequently, the L-shaped thermosyphon can provide a much better pro-
tection of permafrost foundation under a wide embankment.

Key words: patchy permafrost; Genhe-Labudalin Highway; thermosyphon
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