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Temperature Adjustment Mechanism of Ventilation Pipeline Embankment

SUN Hong' GE Xiusun' ZHANG Jinzhao’ NIU Fu-un’
(1. School of Naval Architecture Ocean and Civil Engineering Shanghai Jiaotong University Shanghai 200240 China;
2. CCCC First Highway Consultants Co. Ltd. Xi‘an Shaanxi 710075 China;
3. State Key Laboratory of Frozen Soil Engineering CAREERI CAS Lanzhou Gansu 730000 China)

Abstract: Based on convection heat transfer characteristics of air inside ventilation pipe of ventilation pipeline
embankment discarding the method which takes the influence of ventilation pipe as boundary condition the
numerical model for ventilation pipeline embankment on permafrost region is established. The temperature
characteristics of ventilation pipeline embankment with air doors and without air door are simulated and their
cooling effects are analysed to provide the technical support for the construction and safe operation of
embankment in permafrost region. It is shown that ( 1) the underlying permafrost temperature can be
obviously reduced and artificial upper table of permafrost can be raised by the ventilation pipeline
embankment; (2) compared with the ventilation pipeline embankment without air door the cooling effect of
embankment with air doors is better its cooling function operates earlier and the artificial upper table of
permafrost rises higher the underlying permafrost temperature under the center and shoulder of the
embankment reduces more quickly with basic uniform distribution and it costs shorter time to become stable
for embankment temperature.

Key words: road engineering; ventilation pipeline embankment; temperature adjustment mechanism;

numerical simulation; permafrost; air door
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