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Fig. 13 Air static pressure field around the embankment
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Characteristics and influence factors of wind speed in ventilation duct of
ventilation duct embankment in high altitude permafrost regions

SONG Zhengmin'*, MU Yanhu’, MA Wei’, YU Qihao’, LI Xiaolin®
(1. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. State Key Laboratory of
Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources,

Chinese Academy of Sciences , Lanzhou 730000, China)

Abstract: In high altitude permafrost regions, roadway embankment construction will exert significant impacts
on underlying permafrost thermal regime. In order to protect the long-term stability of permafrost subgrad, venti-
lation duct embankment is an effective cooling measure used in roadway construction. For ventilation duct em-
bankment, wind speed in ventilation duct is an important factor determining the intensity of convection heat
transfer between environment and embankment filling. In this paper, characteristics and influence factors of
wind speed in ventilation duct of ventilation duct embankment are studied by field measurement and numerical
simulation. The results shows that wind speed in ventilation duct increase exponentially with increasing diameter
of the duct. But when the diameter of the duct is greater than 0. 6 m, the wind speed does not increase further.
The influence of extended length of the ventilation duct on the wind speed is slight, but with increasing environ-
mental wind speed the influence becomes considerable. The wind speed in the ventilation duct add with increase
in ventilation duct buried depth. When the buried depth is greater than 2 m, the wind speed does not change con-
siderable. When roadway is constructed with two separated embankments, the wind speed in ventilation duct of
the leeward embankment will be influenced by the windward embankment. Taking the discrepancy of wind
speeds in the ventilation ducts of the two embankments not exceeding 0.4 m-s' as a standard, the minimum
spacing between the two separated embankments is about 50 m with their thickness being 3 m.

Key words: permafrost regions; embankment with ventilation duct; wind speed; embankment height
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