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Table 1 Thermodynamic and mechanical parameters of concrete of sluice
/ m* h! /kIlmhC ! / kIl mh<C ! / kIl mh<C ! /C
0.003 60 8.99 27.43 69. 16 52.87/ 0.97+ ¢
/C /GPa /MPa /1076

0.874x 107> 0.167 26.62 1—exp —0.47"8 2.047/ 4.8+ 7 50.0
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283 0 115022115061 1.0 42
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<265 6 114.880~114.003 _13.0] 7.0
23.0 S 114.750~112810 1601 11.0
<253 4 112646-114.674 160 11.0
24.7 3 11455511456 60 110
~ 241 2 114431114456 98] 7.0
<2353 1114337112354 7.0
~ 220 0 114220114237 42
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Fig.1 Element mesh Fig.2 Construction process
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Table2 Ty t, T and T, of each cast layer
T/ C tn/d Tjma/ C Tomas/ C T/ C tp/d i/ C Toman/ C
1 22.57 2.26 6.24 13.07 12 41.27 2.42 24.94 15.97
2 36.22 1.75 19. 84 12.60 13 42.81 2.42 26.48 14.56
3 41.22 2.22 24.90 17.43 14 44.15 2.42 27.82 17.14
4 42.95 2.26 26.62 18.05 15 44.13 3.00 27.80 16.98
5 43.43 2.34 27.10 18.12 16 43.40 3.00 27.07 17.49
6 43.02 2.34 26.69 17.86 17 42.35 3.00 26.02 15.85
7 42.26 2.42 25.93 17.30 18 41.15 3.00 24.82 15.13
8 41.80 2.42 25.47 16.65 19 40.71 3.00 24.38 14.66
9 41.40 2.42 25.07 16.37 20 40.93 3.00 24.60 14.21
10 41.00 2.42 24.67 16.07 21 42.29 3.00 25.96 13.50
11 40.93 2.42 24.60 15.81 22 39.99 3.00 23.65 16.60
3
4 3 Gymax 8 d
5~6d Oymax 1. 45 MPa 1.27 MPa
4

0.5~3.0m
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Fig.3 Temperature contour for central plane of sluice pier
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Fig.4 Contour of o, on the central plane of sluice pier
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Oy max
Table 3 6, and tensile strength of difference times
/d 2.4 3.0 4.0 6.0 8.0 10.0 11.0 12.0 14.0 16.0 41.0
O yma/ MPa 0.31 0.39 0.62 1.10 1.45 1.71 1.87 2.17 2.35 2.73 2.67
/MPa 0.68 0.78 0.92 1.13 1.27 1.38 1.42 1.46 1.52 1.57 1.83

a. @
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C.
5
“ K Fig.5 Cracking of sluice pier
J . 1983 3 25~ 30.
2 . M . 1999.199 ~ 205.
J. 2000 6 64~ 68.

Numerical simulation of temperature field and stress field of sluice piers

CAO Wei-min WU Jian SHAN Li
Department of Project Construction and Management Huaihe Water Conservancy Commiitee

Bengbu 233001  China

Abstract The cracking of sluice piers under construction is a usual phenomenon. It is necessary to develop a numerical
method to simulate the properties of concrete the construction process and the variation of environmental effect so as to
quantitatively reveal the mechanism of cracking. A study is performed on the computation theory and code design method
for numerical simulation of the unsteady temperature field and creep stress field of sluice piers. With an existing sluice as
an example the analytic results indicate that it is difficult to avoid cracking in sluice piers if no effective temperature

control measure is adopted.
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