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Table I DEM thermal microcosmic parameters in the embankment
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Fig. 7 Distributions of ground temperature of the embankment in four typical seasons in the 2nd service year
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Study on thermal-mechanical coupling of the Qinghai-Tibet Railway
embankment based on discrete element method

SHI Lianghong', LI Shuangyang', YIN Nan’
(1. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. Jiangsu Suyi Design Group Co. Ltd, Nanjing 210041, China)

Abstract: Permafrost is a special soil that contains ice. The frost heave and thaw settlement of permafrost al-
ways occur under natural environment change and engineering disturbance, which threat the stability of the con-
struction in the Qinghai-Tibet Plateau and affect the normal transportation of the Qinghai-Tibet Railway particu-
larly. An embankment in Wudaoliang area is used as an example. Based on the simulated thermal-mechanical
model of discrete element method, the temperature and deformation variation of the embankment are calculated.
The results show that, compared with the finite element method, the discrete element method can not only simu-
late the heat transfer and bond action between particles, describe the macroscopic change by explaining the
micro level, but also can reflect the heat-mechanics state of frozen soils; with additional time, the degradation of
permafrost embankment will occur. In addition, the heat transfer between roadbed particles is complex, espe-
cially in 0 C isotherm area and the slope toe of embankment. This study can provide new ideas for the research
of permafrost engineering and better serve engineering in cold regions.

Key words: frozen soils; embankment; discrete element method; thermal-mechanical coupling; interaction

between particles
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