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Fig.1 Geometric characteristics of crown beam Fig.2 Geometric characteristics of horizontal arch ring
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F Xt <F X c F Xt =F X a d
3
a. 1245.0m 953.0m E =2.1x 10" MPa
E =2.73x 10" MPa 1 =0.189 a=8.85x10"°/C ¥ =24kN/m’.
1.
1
Table 1 Temperature loads
/m 1245 1210 1170 1130 1090 1050 1010 975 953
T,,/°C -1.26 -0.01 0.42 0.74 0.77 0.79 0.80 0.80 1.30
T,/°C 0.00 5.58 8.61 9.45 9.65 9.77 9.85 6.24 5.18
2
b. Table 2 Deformation moduli of rock body GPa
2. /m /m
c. 953 18 18 1130 23 17
975 19 21 1170 23 17
+ + + + 1010 26 23 1210 17 17
1050 2 20 1245 17 17
1090 25 17
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Fig.3 Artificial earthquake wave
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Table 4 Shape parameters of Xiaowan arch dam in primary scheme

Table 3 Design variables of parabolic dam
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Fig.4 First 8-level vibrating types of optimum shape for Xiaowan arch dam
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Table 5 Shape parameters of Xiaowan arch dam in optimum scheme

/m Yu T, T, R, Tu Ry
1245 11.756 12.369 460.117 12.296 459.709
1170 —-34.768 38.587 40.094 330.211 43.218 322.286
1050 -54.818 58.947 65.674 190.717 67.976 201.525
953 —-37.534 73.490 68.340 151. 541 68.675 139.504
6
Table 6 Comparison between primary scheme and 7
optimum scheme Table 7 Optimum scheme for self-vibrating frequencies
/o ow /MPa 1 2 3 4 5 6 7 8
781.28 5.4118 /s7h 1.06 1.16 1.51 1.93 2.25 2.39 2.50 2.84
759.44 4.8678
1 . C .
A . 1992.174 ~ 191.
M . 1997.36 ~ 40.
J . 1999 27 121 ~ 125.

FEM-Based Dynamic Optimum Design Method for High
Arch Dams and Its Application
SU Chao' YU Tian-tang® JIANG Hong-dao’
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Abstract Based on the distributed network parallel platform a complex algorithm for solving nonlinear optimization
problems under constraint conditions is developed and a dynamic optimum design for a high arch dam is performed based
on FEM. With the minimum principal tensile stress as the objective function an optimal design for the Xiaowan arch dam

is also made.

Key words network optimum design of arch dams parallel algorithm Xiaowan arch dam





