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Development of the Automatic Design System for Hydraulic Gate
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ABSTRACT

An automatic design system for a hydraulic gate has been developed to cut down the time for the design calculation

and to optimize its design. It is oriented to the radial gate which is the simplest, most reliable, least expensive and most
widely used hydraulic gate. This system is composed of data input, strength computation and result display modules
with databases of the properties of components and materials. In this development, the existing intricate design
procedure has been changed to the straightforward procedure without assumption of weight. With this code, the design

time of the radial gate could be reduced below one thirtieth in comparison with manual work and the optimum design

could be accomplished easily.
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Fig. 1 Schematic diagram of radial gate
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Fig. 3 Proposed design procedure of radial gate
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Fig. 4 Main window of the design program
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Table 1 Allowable stresses of SS41 structural steel

thck.< 40mm >40mm

Axial 1200

tensile

stress

Axial (for gross sectional area)

compressive 1/r<20; 1200

stress 20<1/r<93;

1200 - 7.5(Ur - 15)
1 : buckling 93<1r;
length 10000000/(6700+(Vr)?]
r: radlu§ of (for compressive splice plate)
gyration 1200
of area
Bending stress (for girder’s tensile side) x0.92
1200

K=V[3+A/(2A,)] |(for girder’s compressive

where, K<2—K=2 | side)

A,, : area of web /b= 9/K ; 1200
plate 9/K < /b= 30;

A, : area of 1200 - 11(K x1/b - 9)
compressive |(when directly fixed to the
flange skin plate)

1 : distance 1200

between fixed
points of
compressive
flange

b: width of

compressive
flange
Shearing stress 700
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Fig. 7 Material database window
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Fig. 8 Calculation results of upper gate leaf

Table 2 Comparison of material specifications between

conventional and optimized gate

Conventional gate | Optimized gate
Arm H650x400%22/25 H650x400x18/22
Upper main | 111500,400x16/22 | H1200x400x15/19
girder
Lower main | BOX BOX
girder 1200x400x19x32 [1200x400x16x25
Vertical
support H350%x350%x12/19 H350x350x12/18
girder
AM A | 1650x400x22/25 | L150x150x18
bracing
Arm L150x150x10 L150x150x10
bracing
Gate weight 65 ton 56.4 ton
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