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Tab.1 Physical parameters of the culvert and the soil medium
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Fig.3 The steady temperature distribution of the culvert
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Numerical analysis of the critical buried depth of
the culvert in seasonally frozen ground regions

CHEN Wu', DONG Yuan-hong”, LI Shuang-yang', XU Xiang-tian'
(1. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and Engineering
Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 2. CCCC First Highway Consultants
o. , Lid. , Xi'an 710075, China)

Abstract: In seasonally frozen ground regions, low—temperature condition would cause frost heave damage to the
concrete configuration of the culvert and change the water temperature, which would result in water freezing and
block. Therefore, it is necessary to determine the critical buried depth of the culvert in seasonally frozen ground
regions. In this study, a numerical model for culverts in seasonally frozen ground is established by using transient
heat transfer equation and Galerkin method. According to the engineering geological prospecting and construction
design of the Taohe River Water Diverting Project in Gansu Province, the critical buried depth of the culvert is
calculated. The numerical analysis shows that larger buried depth has less frost heave influence on the configuration
and that the lower surface temperature in cold seasons has less influence on water diverting. According to fitting

analysis, the critical buried depth of culvert is 3.31 m in this seasonally frozen ground region.

Key words: seasonally frozen ground; culvert; critical buried depth; numerical analysis
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