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Tab.1 Temperature parameter comparison of the aqueduct in operation period C
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Fig.2 Temperature distribution of the aqueduct cross-section during operation (unit; °C)
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Tab.2 Numerical calculation results of thermal stress
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Fig.3 Stress distributions of the aqueduct cross-section during operation (unit; MPa)
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Coupled thermo-mechanical analysis of a closed aqueduct of
the Gansu Tao Diversion Project during operation

CHEN Wu', ZHANG Dong’, LI Shuang-yang', ZHANG Ming-yi', PEI Wan-sheng'

(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. Gansu Research Institute of Survey
and Design of Water Conservancy & Hydropower, Lanzhou 730000, China)

Abstract: The Gansu Tao Diversion Project (GTDP) is located in seasonally frozen soil regions in Gansu Province,
China. Based on the environmental temperature conditions for the closed aqueduct along the GTDP under normal
water running, and according to the basic theory of heat transfer and finite element, a thermo-mechanical coupling
numerical model for the closed aqueduct in cold regions is established to study numerically temperature and thermal
stress distributions of the aqueduct for a whole year. The results show that the horizontal, vertical and longitudinal
tensile stresses on the cross-section of the closed aqueduct resulted from water and air temperature difference exceed
concrete tensile strength in the long-run process. Furthermore, the temperature difference between inside and
outside walls of the closed aqueduct is relatively large so that a larger tensile stress will appear in more than half a
year. Therefore, a certain cracking and security risk will exist in the long run. The design, construction and
operation departments should be greatly focusing on such issues. It is hoped that the analysis results in this study
can provide a scientific basis for effective design and safety maintenance of water supply aqueducts in other cold

regions.

Key words: cold region; closed aqueduct; thermo-mechanical coupling; heat stress



