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Fig. 1 Serpentine tube model Fig. 2 Simplified model of water pipe
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Fig. 3 Average temperature process line of concrete

prism with different water pipe spacings
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Fig. 6 Optimum position distribution of thermometers under different water pipe spacings
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Optimization analysis of setting location of thermometer
in concrete dam with cooling water pipes

GAO Jun, HUANG Yaoying, WAN Zhiyong, YIN Desheng, YUAN Bin
( College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China)

Abstract; In the temperature control process of a concrete dam, the measured temperature of the thermometers
should represent the average temperature of the concrete pouring warehouse so as to monitor the ware house
accurately. In this study, the concrete prism model with four kinds of typical water pipe spacings including 1. 0 mx
.Om,[.5 mX1.5 m,1.0 mX1.5 m and 2. 0 mX1.5 m sections is proposed. First, the temperature field and
average temperature process of the concrete prism model with cooling water pipes are obtained by using the finite
element method, selecting the typical section of concrete model with the cooling water pipe, and adopting a
quadrilateral 12 node isoparametric element to simplify access to any point in the section temperature. Then the
geometric position optimization model of the thermometer is established. Finally, an optimization algorithm is used to
obtain the optimal geometric position of the thermometer. The analysis results show that the majority of the geometric
positions of temperature are close to the average temperature process of the concrete pouring warehouse, the
geometry position distribution of the thermometer for 1. 0 mX1.5 m section is basically linear, while other sections
are of parabolic distribution. If the thermometer is buried in such a geometric position, the measured temperature
will be used to represent the average temperature of the warehouse and can be as a reference for temperature

monitoring of the concrete dam.

Key words: concrete dam; pouring warehouse; cooling water pipe; temperature control; setting position



