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Optimal Location of Support Point for Weight Minimization
in Radial Gate of Dam Structures

Young Doo Kwon' * Soon Bum Kwon' - Nam Seo Goo® - Seung Bo Jin"
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Abstract

This paper focuses on the weight minimization of radial gate, as an extention of the previous work. Radial
gates are commonly used to regulate the flow-rate of general purpose dams, due to its simplicity in
manufacture and control. The present study identifies the optimum position of support point for 2 and 3 arm
type radial gate, which guarantees the minimum weight satisfying strength constraint condition. These optimum
designs are then compared with previously constructed radial gates. The results indicate that the weights of the
optimized radial gates reduce by about 20%, compared to those of the conventionally designed radial gates.
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Fig.1 2-arm type radial gate
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Fig.2 Free body diagram of 2-arm type radial gate
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Table 1 Optimum results in case of a 2-arm type
Optimum value
2-arm Initial value Girder Only Girder and Girder and
Equal Arm Non-equal Arm
. R; 0.24900 0.19396 0.19380 0.19396
Ratio of
length (ratio) R, 0.63240 0.67639 0.67663 0.67639
R, 0.11860 0.12965 0.12964 0.12965
Reaction Ra 0.58881E+2 0.52731E+2 0.52729E+2 0.52731E+2
(kg/mm) Rg 0.83189E+2 0.89339E+2 0.89341E+2 0.89339E+2
Moment Ma 0.74632E+5 0:55306E+5 0.55253E+5 0.55306E+5
(kg-mm/mm) Ma 0.48434E+5 | 055306E+5 | 0.55254E+5 | 0.55306E+5
Section Z, 0.37521E+7 0.27805E+7 0.27781E+7 0.27805E+7
modulus(mm3) Z, 0.31097E+7 0.23044E+7 0.23024E+7 0.23044E+7
Volume Girder Only 0.11599E+11 0.85956E+10 - -
(mmx) Girder+Arm 0.14583E+11 - 0.12340E+11 0.11579E+11
Table 2 Optimum results in case of a 3-arm type
Optimum value
3-arm Initial value Girder Only Girder and Girder and
Equal Arm Non-equal Arm
R, 0.12000E+0 0.94170E-1 0,96218E-1 0.94170E-1
Ratio of R, 0.44000E+0 0.46312E+0 0.49757E+0~“¢ 0.46312E+0
length (ratio) R; 0.35670E+0 0.36751E+0 0.32980E+0 0.36751E+0
R4 0.83300E-1 0.75200E-1 0.76412E-1 0.75200E-1
. Ra 0.33134E+2 0.30479E+2 0.32248E+2 0.30479E+2
l?f;ii:? Re 0.44445E+2 049211E+2 | 050179E+2 | 049211E+2
Re 0.64491E+2 0.62380E+2 0.59643E+2 0.62380E+2
Moment Ma 0.32550E+5 0.25231E+5 J» 0.25803E+5 0.25231E+5
(kgrommim) Mp 0.20082E+5 025231B+5 | 025801E+s | 025231E+S
Mc 0.29096E+5 0.25231E+5 0.25796E+5 0:25231E+5
Section Z 0.16364E+7 0.12685E+7 0.12972E+7 0.12685E+7
modulus(mm3) 7 0.13562E+7 0.10513E+7 0.10751E+7 0.10513E+7
Volume Girder Only | 0.50589E+10 | 0.39215E+10 - -
(mm”) Girder+Arm | 0.80423E+10 - JI6TIEA 10 BI050E+10
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