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Fig.1 Design variables of concrete-face rockfill dams
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Table 1 Calculation parameters of dam materials
, kNym’3 C e P /Af K n K, o R, K, M
22.0 0 42 55 12.0 1000 0.32 2100 0.32 0.60 660 0.30
21.5 0 41 54 12.0 1000 0.32 2100 0.32 0.66 630 0.30
22.0 0 40 53 10.7 900 0.50 1890 0.50 0.77 500 0.40
21.0 0 39 50 11.3 450 0.30 950 0.30 0.65 280 0.25
E=1.5x10"kPa ;2 =0.17 7 =24.0kN/m’.
3.2
X= x1 % %3 X4
F X . 1.0
0.7 1.2 0.9 12.5.
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Fig.2 Typical section of a concrete-face rockfill dam
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¥ X <0.86 m
MW X <0.645m
by X < 2.58 MPa
BSL < 1.0
Ed X < 2.0 MPa
s.t. Dgl X C Gl 3
52.485 < % < 2.554
01.500 < x, < 2.300
%.785 < x3 < 1.200
L0.500 < x, < 0.650
X, = x; % x3 x4 1 min F A
OV A <0.8 m o
A <0.645m
b, A < 2.58 MPa
US1, < 1.0
Ha A <2.0+40.1x2.0x A MPa
s.t. 0 L= A 4
485 - 0.1 x2.485 x A < 2 <2.554 +0.1 x2.554 x A
1.500 = 0.1 x 1.500 x A < %, < 2.300+0.1 x2.300 x A
B).785 —0.1x0.78 x A < x3<1.200+0.1x1.200 x A
£0.500 - 0.1 x 0.500 x A < x4 < 0.650 + 0.1 x 0.650 x A
B A— 0<A<l .
A
3.3
a A 4 X" 2
F* 2 2 A 3
2 A-
Table 2 Optimum solution of A constraint level
A
0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
x; "/ ° 141.9967 141.9681 141.8472 142.1434 142.1525 142.3135 143.275 143.8474 143.9499 143.9837 144.3263 144.3854
X"/ ° 129.7314 129.7314 127.8292 129.7188 127.8269 127.8842 132.8895 132.8872 132.4403 127.2597 132.061 127.1966
x3 "/ ° 68.89359 72.53187 74.7836 73.8491 73.00915 67.44172 74.1247 74.12412 74.20319 67.69897 73.97401 62.4524
Xy /° 32.66604 32.20768 31.93781 31.74874 31.27662 31.34366 31.22677 30.81482 30.81195 30.77299 30.61886 30.36676
F* X 21786.2 21819.5 21844.7 22011.9 22324.3 22480.2 22798.5 22956.6 23009.1 23141.2 23262.2 24496.1
b. . 2
E X =ae” bA+ ¢ :[
a b c 7a=27000 b=5 ¢=0 E A =27000e .

F A = 5276.82% — 139832 + 117311% — 1587.9 + 21812

W A = 27000e™* + 5276.82* + 13983A% + 1173117 — 1587.9 + 21812 5
A% =0.8688 W; =23318.5
X* = 2.51281 2.24931 1.21699 0.53730 T rad
X" = 143.97 128.88 69.73 30.79 ' °
F* =23123.8.
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Fig.3 Variation of satisfaction solution
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Generalized Fuzzy Optimum Design of Earth-Rock Dam

CAI Xin' YANG Jian-gui’ WANG Hai-xiang’
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Abstract The generalized fuzzy optimum method is introduced into earth-rock dam design and the membership function

under constraint conditions and design variables are studied. Based on deterministic cross-section optimal design for

earth-rock dams a mathematical model of generalized fuzzy optimum is established for dam cross-section design. The

model is converted into deterministic cross-section optimal design by the satisfaction degree method. A practical optimum

design of a dam section proves the optimal form to be reasonable.
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