28 1 Vol.28 No. 1

2000 1 JOURNAL OF HOHAI UNIVERSITY Jan.2000
1 1 2
1. 210098 2. 210000
TV642 .4 A 1000-1980 2000 01-0057-04
60 30
1
1.1 L
%2 = az® + bz b>02z>0 1
z 1 a b
1
[422 1+ a + b*1%?
R = 2
2h°
x=0 R.=b/2 4
b = 2R, 3
3 b 2 =
@, z
0] »
ane =gy = = 4 \
dx 4ax? + b*
X @i
1 b*
_ _ 2 5
“ tanzgol 4x3 1
3 5 1 R o Fig.1 Conic

1998-09-01
1968 —



58 2000 1
Rc[ RL‘T b1 Pr
Tal Tar i Ti Si
T, =T, + T, -T, 6
T.— T,— S,——
zC T(,' .
1.2
min Oy max |:|
O
s.t Oy max < [ oy max] E
O0d min = [ 04 min] O 7
O
vV < [ V] E
gi<0 =12 mU
Oy max [ gumax] - Od min [ Od minl —
VvV Ivl— gi—
2.1
1245.0m 292.0m 300 m 2z,
T. 1245.0 1170.0 1050.0 953.0m . T. 1245.0
m z, 0.0 7 . R, R,
¢ Pr T, T, 1245.0 1210.0 1170.0 1130.0 1090.0 1050.0 1010.0
975.0 953.0m Lagrange
2.2
2
750.3890 m’ 752.216 m’
1
Table 1 Characteristic parameters of optimal conic double-curved arch dam
/m /m /°
/m z,/m /m R, R, @ @,
1245.0 0.000 12.000 12.868 12.645 466.774 440.080 43.176 44.901
1210.0 - 14.905 30.067 30.941 27.921 408.875 393.271 46.334 44.516
1170.0 -30.646 43.297 40.108 39.088 349.440 333.414 43.939 46.007
1130.0 —44.005 50.513 54.041 54.296 296.582 294.094 45.639 46.627
1090.0 -53.938 53.853 63.181 67.542 243.934 242 .377 48.237 45.283
1050.0 —-59.403 55.457 72.384 73.131 192.469 208.420 43.471 43.790
1010.0 -59.353 57.464 73.942 72.184 168.329 165.321 39.967 41.529
975.0 - 53.966 61.233 76.534 75.049 166.654 154.297 31.215 31.697
953.0 —47.696 65.241 65.241 65.241 143.642 133.544 0.075 0.078
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Table 2 Axis functions of arch rings of optimal design at different elevations

/m
1245.0 2t = -0.04242% +933.5479z x*= —0.1912% + 880.160 62
1210.0 %% = —0.205z% + 817.749 1z x?= —0.03672%+786.542 3z
1170.0 %% =0.004662 + 698.879 1z %% = —0.02962” + 666.828 8z
1130.0 xr= -0.1342% + 593.163 3z x> = —0.0621z% +588.1885z
1090.0 x?= —0.2802" +487.8675z x2=0.01362% +484.7549z
1050.0 %% =0.1032% + 384.93732 %% =0.02882% +416.8408z
1010.0 22 = —0.02202z% + 336.658 0z %% =0.09982% +330.64302

975.0 x*= -0.3542% +333.308 5z %% =0.2412% +308.5937z

953.0 x% =716002> +287.284 62 x% = 946002> + 267.087 4z
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Fig.2 Contour map of principal tensile stress on upstream surface
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Fig.3 Region of principal tensile stress
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Stress-Oriented Shape Optimization of Arch Dams

SUN Lin-song' WANG De-xin' PEI Kai-guo’
1. College of Civil Engineering Hohai Univ. Nanjing 210098 China
2. Nangjing Branch Department of Shanghai Railway Bureaw Nanjing 210000 China

Abstract In this paper the shape optimization model of conic arch dams is established to minimize the maximal tensile
stress. The research on the shape optimization of a planned arch dam indicates that conic arch dam is fit the variation of
valley well and with the present model both the maximal tensile stress and the region of tensile stress are reduced while

the dam volume is controlled.
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