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Abstract

On the basis of structural analysis of the radial gate(that is, Tainter gate), this paper focuses on the optimization
of the moment distribution according to the location of the arm of the radial gate. In spite of its importance from
economical view point, we could hardly find the study on the optimum design of radial gate. Accordingly, the
present study identifies the optimum section modulus for a radial arm along with the optimum position for 2 or 3
radial arms with a convex cylindrical skin plate relative to a given radius of the skin plate curvature, pivot point,
water depth, ice pressure, etc. These optimum measurements are then compared with previously constructed radial
gates. The results indicate that the optimum section modulus value for a radial arm was appreciably smaller than
the previously constructed examples.

Keywords ' radial gate(tainter gate), 2-arm type, 3-arm type, optimization, DFP method( Davidon- Fletcher-
Powell method), Genetic algorithm
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Fig. 1 Radial gate with 2-arm
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Table 1 Unconstrained Minimization Methods®®

Direct Search Methods

Descent Methods

Genetic Algorithm

- Random search method
+ Grid search method
- Univariate method
- Pattern search methods
- Powell method
- Hooke-Jeeves method
- Rosenbrock’s method
» Simplex method - method

- Steepest descent(Cauchy) method
- Fletcher-Reeves method
- Newton’'s method
- Marquardt method
- Quasi-Newton methods
- Davidon-Fletcher-Powell method
- Broyden-Fletcher-Goldfarb-Shanno

- Simple genetic algorithm

+ Micro genetic algorithm

* Hybrid genetic algorithm
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Two-arm type
Minimize A R)=max. moment in vertical

girder
={R| Ry Rs}"
subject to (29)
R +Ry+R;=1

R; : dimensionless lengths

Three-arm type
Minimize f(R)=max. moment in vertical
girder
={R, R, Ry R;}7
subject to (30)
Ri+Ry+R3+ Ry=1
R; . dimensionless lengths
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o] dadAF7E 27189 T4%Ho 2% 2kAEA AR
& 4 glen, Table 3o 3-AAHE 7K 4$

Table 2 2-arm22& X|X|& &2

2-arm 2713 A g (DFP) A3 (GA)
R. 0.2490 0.1940 0.1938
2ol (ratio) Re 0.6324 0.6764 0.6766
Rs 0.1186 0.1296 0.1296
Ra 0.5888E + 2 0.5273E+2 0.5273E + 2
74 (kg/mm)
Re 0.8319E + 2 0.8934E +2 0.8934E + 2
1 (e Ma 0.7463E +5 0.5525E +5 0.5525E+5
£ (kemm/mm) Ma 0.4843E + 5 0.5525E+5 0.5525E+5
z 0.3752E+7 0.2780E +7 0.2780E+7
@ A% (mm?) -
7 0.3110E+7 0.2304E + 7 0.2304E +7
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Table 3 3-arm2& X|xjg AL

3-arm =713k HA X (DFP) 22 ZH(GA)

R; 0.1667E+0 0.9417E-1 0.9418E-1

_ _ R: 0.4167E+0 0.4631E+0 0.4595E + 0
Zo] ¥ (ratio)

Rs 0.3333E+0 0.3675E+0 0.3711E+0

R« | 0.8330E-I 0.7520E-1 0.7522E-1

Re | 0.3893E+2 0.3048F +2 0.3032E +2

. + A4921E+ 0.4910E +

e (/) Ry L 0.3917E +2 0.4 2 910E +2

Re 0.6397E +2 0.6238E + 2 0.6265E+2

Ma 0.4655E+5 0.2523E+5 0.2523E+5

27 (kgmm/mm) M 0.1381E +5 0.2523E+5 0.2523E+5

Me 0.2909E + 5 0.2523E +5 0.2523E+5

. Z 0.1940E +7 0.1269E +7 0.1269E +7
@A A S (mm®)

Z: 0.2340E+7 0.1051E +7 0.1051E+7
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