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1
Table 1 Ranges and initial values of design variables
/m /m /m /m /° /m /m /°
/m
10.0~ 10.0~ 150.0 ~ 40.0 ~ 10.0~ 90.0 ~ 40.0 ~
827.0 14.000 20.0 19.035 250 201.933 250.0 46.891 55.0 19.000 25.0 138.190 190.0 45.073 55.0
-40.0~ 30.0~ 30.0~ 100.0~ 40.0~ 30.0~ 60.0~ 40.0~
740.0 -32.563 —20.0 41.510 50.0 42.822 0.0 152.333 200.0 47.876 5.0 55.000 0.0 114.683 160.0 46.746 550
-60.0~ 50.0 ~ 60.0 ~ 50.0 ~ 35.0~ 60.0 ~ 50.0 ~ 35.0~
640.0 -48.000 _40.0 58.677 70.0 70.442 85.0 91.851 150.0 46.396 50.0 78.787 %5.0 88.167 130.0 47.060 50.0
-50.0~ 60.0 ~ 60.0~ -10.0~ 10.0~ 60.0~ -10.0~ 10.0~
550.0 -37.816 ~30.0 70.000 20.0 73.834 %5.0 5.836 00 18.500 0.0 74.435 25.0 5.851 0.0 18.500 0.0
12 4
1 1.5 MPa
4.0 C40 10.0MPa.
o <100° K,<0.30 Ky<0.25.
2 3 . 2 3
1.82 MPa 42%
0.20
= 0.16
§ 012
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Fig.2 Iteration process of objective function Fig.3 Iteration process of constraints at optimum points
2
Table 2 Shape parameters of optimum design for arch dams
/m
/m /m /m /m /° /m /m /°
827.0 15.171 23.835 198.740 43.152 16.012 151.930 43.054
740.0 -35.059 40.767 43.225 151.320 41.010 45.807 146.200 48.804
640.0 —-53.851 58.371 81.082 67.594 41.142 76.335 84.856 42.798
550.0 —-42.963 79.974 81.551 2.704 11.525 80.586 6.220 20.646
3
Table 3 Comparison of performance indices between initial design and optimum design
3
/10'm / Pa /MPa /MPa /MPa /cm /°
692.4 4.33 -14.82 2.36 -10.42 10.34 94.62 0.254 0.048
698.0 2.51 -14.90 0.69 -9.93 9.53 89.81 0.290 0.069
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Shape optimization of arch dams based on accelerated micro genetic algorithm

SUN Lin-song' ZHANG Wei-hua’ GUO Xing-wen’
1. College of Hydraulic Engineering Yangzhou University ~ Yangzhou 225009  China
2. Dike Management Office  Bureau of Water Conservancy of Haimen City ~Haimen 226100 China
3. College of Civil Engineering Hohai University ~Nanjing 210098  China

Abstract The coordination of nodes the thickness at arch end and the semi-center angle were taken as the shape
parameters for the establishment of a cubic spline arch and an optimization model was established for the shape design of
arch dams by use of the cubic spline arch. An accelerated micro-genetic algorithm was proposed for the numerical
solution of the optimization of arch dams. For various constraints different methods were employed according to their
complexity 1. e. the geometrical constraints were treated by the checking-reject method and the performance
constraints were treated by the penalty function method. The optimization of an arch dam was taken as an example with
the objective to minimize the maximum tensile principal stress. The results show that the maximum tensile principal stress
is decreased by 42% indicating the effectiveness and the feasibility of the accelerated micro-genetic algorithm for the

shape optimization of arch dams.

Key words accelerated micro-genetic algorithm cubic spline shape of arch dam optimum design
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