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Stress analysis of temperature difference in a cooling block of concrete arch dam

ZHAO Zehu', ZHOU Qiujing', MU Rongfeng’, YANG Ning’, ZHANG Jiahao'
(1. Department of Structures and Materials China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. China Three Gorges Corporation, Beijing 100038, China)

Abstract: According to the fact that temperature difference exists in a cooling block of concrete arch dam,
this article analyzes the causes of temperature difference and uses the simulation analysis method to analyze
the effect of temperature difference on stress. The results show three key points. (1)There are two reasons
for the temperature difference. Firstly, the different distance between thermometers and cooling pipes causes
the different value of temrmometer, and the difference would be smaller in reality. Secondly, both the dif-
ferent length of cooling pipes and extrusion deformation of pipe which may result in the difference of flow
also could lead to the temperature difference. (2) Various forms of temperature difference have some influ-
ence in stress distribution law. The maximum stress is on the middle of block, but the position would
move a small distance towards lowest temperature area. Moreover, the minimum temperature occurs at the
upstream or middle of the concrete block are most serious to the stress. (3)There are obvious stress differ-
ences increasing the temperature difference as the minimum temperature drop is same. Temperature differ-
ence increase 2°C or 3°C which means stress increase 0.2MPa or 0.3MPa in both transverse direction and
stream direction. The security of concrete would have little change if the lowest temperature could be under
the design permission. This result provides a reference for the control of thermal stress and crack of Arch
Dam.
Keywords: arch dam; simulation analysis; temperature difference; thermal stress
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