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Fig.1 Fuzzy non-inferior solutions with normal

distribution and fuzzy ideal solution
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Table 1 Fuzzy non-inferior solutions with normal distribution and their closeness degree
. ~ o B F
F, = :
=S fa 10 11 12
1 0.06096 0.95947 0.55828 0.51021 0.67568
2 0.14407 0.91440 0.63003 0.52924 0.69216
3 0.17071 0.86812 0.64744 0.51941 0.68370
4 0.21381 0.77010 0.66453 0.49195 0.65948
5 0.38741 0.32523 0.58470 0.35623 0.52542
6 0.46713 0.33713 0.63832 0.40213 0.57360
7 0.66269 0.12785 0.56279 0.39527 0.56659
8 0.79784 0.02821 0.50738 0.41303 0.58460
9 0.85147 0.00846 0.49740 0.42998 0.60138
2
Table 2 No. of non-inferior solutions with maximal closeness degree
10 11 12
2
2
r 1
3
Table 3 Shape parameters and characteristics of arch dams of different designs
1
y 13.000 12.119 16.000 17.259
" 69.487 66.246 73.485 80.975
/m 73.000 75.593 86.933 87.933
y 493.830 477.721 513.214 518.618
" 153.272 167.385 134.255 124.830
/m 32.797 38.572 82.882 100. 346
/° 91.136 95.385 89.682 90.523
/ w 713.645 597.526 772.327 847.377
/MPa 2.957 3.170 1.980 1.805
/em 19.356 24.709 22.630 19.795
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Fig.2 Sections at arch crowns
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Bin-objective Shape Optimization of Arch Dams

SUN Wen-jun SUN Lin-song WANG De-xin LI Chun-guang
College of Civil Engineering Hohai Univ. Nanjing 210098 China

Abstract Bin-objective shape optimization of arch dams is discussed to minmize both dam volume and maximal tensile
stress. After obtaining the non-inferior solutions by unified-objective method with linear weight the optimal solution is
selected according to fuzzy closeness degree. The influence of different formulas of membership and closeness degree is
discussed and a simple geometric method for optimal solution is pressented. An engineering example indicates the

effectiveness of the present method and some shape features of bin-objective optimized arch dam.

Key words arch dam optimum design non-inferior solution fuzzy closeness degree





