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ABSTRACT : Numerous water gates have been constructed and are under construction for the control of water level because,

due to the topographical characteristics of mountainous area, many small size rivers are developed in Korean peninsula.

Among the water gates, movable water gates are more efficient to control water level than the fixed water gates. By the field

application of the movable water gates, many problems associated with the fixed water gates have been mitigated. The

problems include the bottom water pollution, the change of habitats for the riparian organisms, etc. This is the reason to

increase the field application of movable water gates. In the paper we present the result of analytical investigation pertaining

to the structural behavior of multistage overturning movable water gate which is one of the movable water gates. In the

analytical investigations, the finite element analysis on the constructed water gate has been conducted for illustration

purposes and it was found that the multistage movable water gate is much better than the fixed and/or existing movable

water gates in the point of structural and environmental performances.
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Table 2. FEA results of multistage overturning movable

Yield Ultimate | Modulus of Density
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520.00
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Fig. 10 Stress contour at the sluice®
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Fig. 11 Stress contour at the strut®
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Table 5. Analysis results of connection
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Fig. 13 Buckled mode shape of strut®®
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Fig. 14 FEA model for the estimation of strengthening

effect for the bottom water discharge device®

Table 7. Strengthening effect of the bottom water
discharge device®

Stress (MPa)

Compression Remark

fma.z‘ fullow fmaz fallow

Member Tension

Sluice | 104.95 | 105.00 | 175.64 | 105.00 NG

Table 8. Comparison of results (Bottom water discharge
device)®

Stress (MPa)

Compression

A B B/A A B B/A

Member Tension

Sluice | 56.67 |104.95| 1.85 | 51.36 | 93.44 | 1.82

¥ Al Bottom water discharge devices are installed
B: Bottom water discharge devices are not installed
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Fig. 15 FEA model for the estimation of strengthening

performance of the circular section cross-beam'®

Table 9. Strengthening effect of the circular section
cross-beam®

Stress (MPa)

Compression Remark

f max f allow f max f allow

Member Tension

Sluice | 92.98 | 105.00 | 79.36 | 105.00 OK

Table 10. Comparison of results (Circular section
cross-beam)®

Stress (MPa)

Compression

A B B/A A B B/A

Member Tension

Sluice | 56.67 | 92.98 | 1.64 | 51.36 | 79.36 | 1.55

¥ Al Circular section cross-beam is installed
B: Circular section cross-beam is not installed
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