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NUMERICAL ANALYSISOF THE VENTILATED EMBANKMENT WITH
THERMAL INSULATION LAYER IN QINGHAI—TIBET RAILWAY

LIU Zhi-qiang' > LAI Yuan-ming' ZHANG Xue-fu' ZHANG Shu-juan’'

(1. Cold and Arid Regions Environmental and Engineering Research Institute Chinese Academy of Sciences

Lanzhou 730000 China 2. School of Civil Engineering Lanzhou Jiaotong University Lanzhou 730070 China)

Abstract In c?der to prevent embankment from absorbing heat in hot season the ventilated embankment with
thermal insulafion layer is proposed. The thickness of heat insulator is 20 mm and paved 20 cm above upper
surface of ducts. The finite element formulae are derived from the differential equation of three-dimensional
temperature fields involving phase change by Galekin method. The temperature distributions of the ventilated
embankment with and without thermal insulation layer are calculated respectively under the case that the annual
mean air temperature in Qinghai-Tibet Plateau will be warmed up by 2.6  in the future 50 years and the mean
annual temperature at the native surface is about 1 . The results indicated that the insulation layer reduces little
absorption of heat for permafrost under embankment in the case and the effect of heat insulation is not so good.
The conclusions are given in term of the results of analysis and comparison.
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Fig.1 Computational model of ventilated embankment
1
Tablel Thermal parametersof mediain embankments
A/ (W- m - h C/(J- m > b} A/ (W m " b} C,/(J- m* L/(J- m )
0.346 1.006% 10° 0.346 1.006x 10° 0.0
1.980 1.913x 10° 1.919 2.227x 10° 20.4% 10°
0.028 1.256x 10° 0.028 1.256x 10° 0.0
1.351 1.879% 10° 1.125 2.357% 10° 60.3x 10°
1.824 1.846x% 10° 1.474 2.099% 10° 37.7% 10°
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