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Influence of High Thermal Conductivity of Thermal Pipe in a Short
Period of Subgrade Filling

Han Changyu, Zhao Haoting

School of Civil Engineering and Architecture s Henan University s Kaifeng 475000, Henan, China

Abstract: To study the influence of high thermal conductivity of thermal pipe on the temperature
field of frozen soil under the subgrade in permafrost regions in the short term after subgrade filling, the
temperature field change in the short term after subgrade filling was studied by numerical simulation
method based on the coupling effect of water and heat. The results show that, due to the high thermal
conductivity of the thermal pipe, the frozen front of the subgrade is concave along the thermal pipe in
the short term after filling. Filling in June is easy to cause hydrothermal erosion at the slope toe and
evaporation section;Filling in July, the lowest point of the freezing front is deeper than the embedded
depth of the thermal pipe, which is the most unfavorable for the stability of the thermal pipe;Filling in

August and September, the influence time of high thermal conductivity of hot rod is short. The effect of
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high thermal conductivity of thermal pipe on temperature field increases with the increase of filler
temperature and thermal conductivity. In order to reduce the impact of high thermal conductivity of the
thermal pipe in the short term after filling, construction from June to July should be avoided. During

construction, the temperature of subgrade filler should be reduced as much as possible, and the thermal

conductivity of the material can be appropriately reduced without affecting the cooling effect.

Key words: permafrost; thermal pipe; high thermal conductivity; temperature field; numerical

simulation
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Fig.1 Volumetric moisture content distribution of soil column
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Table 1 Soil heat transfer parameters

WA/ (J/ (kg « K)) SIMER/ (W/(m « K))
H K o/ (kg/m?) T;/C
C Cy A Au
i FE SFURL 1 850 936 1102 1.92 1.68 —0.20
Hrwb + 1 600 1338 1881 2.27 2.16 —0.25
KAk e A 2 070 1200 1350 1.56 1.23 —0.24
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Table 2  Parameters related to soil water migration
ao / K./
2K m /A 0, 0, ‘
m! (1075 m/s)
BrHE IR 0.66 0.14 0.5 0.25  0.01 2.000
B+ 0.66 0.14 0.5 0.42  0.05 1.000
KAkdess  2.65 0.26 0.5 0.42  0.05 0.002
3 HEHEXSH
Table 3  Thermal pipe related parameters
ov/ Cy/ b,/ Ab,y/
£ ’
(kg/m*)  (J/(kg+K)) (W/(m+K)) (W/(m - K))
7 Bt 1500 1 000 0 36.5
&R B 1500 1 000 36.5 36.5
B BEEL 1500 1000 36.5 36.5
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