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Fig.1 Locations of thermometers in the sluice pier Fig.2 Numerical element mesh
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Table 1 Characteristic parameters of sluice pier No.1 from back analysis
0 a b B/ m* h C B/ m* h C B3/ m* h C By/ m* h C
53.45 1.14 1.20 31.10 43.26 9.76 62.66
3 1~4 3C
2.3
1
2.3.1
4 T1 T2 T3
357 5 a 5b 3d
a. 17°C Tl T3
11.85°C.
b. T4 1.25m
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Fig.3 Comparison between calculated results and measured data of nodal temperature of thermometers
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Fig.4 Comparison of temperature at typical nodes with and without pipe cooling
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Fig.5 Temperature isoline of sluice pier
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Fig.6 Stress distribution on the surface of sluice pier with or without adoption of pipe cooling
at the time of 3 days after concrete placing
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Application of pipe cooling to pier-wall concrete structure

LIU You-zhi ZHU Yue-ming WU Xin-li LIU Gui-you
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Abstract With the help of the accurate numerical algorithm for pipe cooling temperature field of concrete structures and
some characteristic parameters obtained from back analysis of in-situ test result a comparative analysis was performed of
in-situ pipe cooling of sluice piers in the Jiangtang Lake during their construction period. The result shows that the
cooling pipe is of obvious effect in heat conduction and temperature reduction and can be applied to prevention of
concrete cracking at the early stage.
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