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ABSTRACT

Movable weirs with multi-stage control are necessary in many Korean rivers to actively control the water
storage level. A mesh dependency test was performed to determine the appropriate number of meshes for
structural analysis of movable weirs. The standing angles of movable weirs were set to 60°, 45°, 30° and 15° for
stress analysis. The standing angle of 0° was excluded from the analysis because it was unloaded. Changes in the
standing angle led to changes in the water depth, maximum pressure, maximum strain, and maximum stress. The
maximum average stress and the structural safety of the multi-stage control movable weir were computed and
tested using the Ansys FEA software package.

Key Words : Movable Weir(7}S5), Hydrostatic Pressure(&%=2}), Von Mises Stress(Z O|MA S2), Safety
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(b) Front view
Fig. 1 2D drawing of movable weir
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(a) movable weir (b) Simplified operation beam Fig. 4 Position of each movable weir at each
Fig. 3 Simplified figures of the movable weir standing angle
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Table 1 Material properties of SS400 and STS304

Material SS400 STS304
Density (kgn/m?) 7,800 8,000
Young’s modulus (GPa) 200 193
Poisson’s ratio 0.3 0.29
Yield strength (MPa) 230 330
Tensile strength (MPa) 515 590

Fig. 5 Hydrostatic pressure applied to the surface of

a movable weir

Table 2 Water depth and maximum pressure depending
on the standing angle of the movable weir

Standing 60 45 30 15
angle ( ° )
Water depth 1300 1060.7 750.6 388.5
(mm)
Maximum 12740 103949 | 73559 | 3807.3
pressure (Pa)

Fig. 6 Boundary conditions for the movable weir
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Table 4 The reaction force acting on each support
point and its combined force

FR-01 FR-02 FR-03 FR-04 FR-05 SUM

x-direction -14763 | -37406 | -14767 17111 17116 -32709
y-direction -14822 | -59351 -14832 53947 53963 18905
z-direction 3.37 -0.07 -3.21 -1.64 1.55 -6.7E-05

37779.33

Yyater = 9800 N/m?

h=0.65 m

A =3.95%1.50111=5.929 m?

F =~hA = 9800 < 0.65 x 5.929 = 37770.18 N
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Table 5 Analysis result according to standing angle

change
Angle( ° ) 60 45 30 15
Face 10 10 10 10
Hinge,
Hydro 10 10 10 10
Plate 20 20 20 20
SOI
(R=35mm) 2 2 2 2
Node 963,712 | 962,441 | 958,849 | 959,641
Element 558,814 | 558,196 | 556,281 | 556,726
bmax (mm) 4.7635 3.2337 22574 1.3911
Omax(MPa) 228.71 206.75 166.84 128.61
Oaverage(MPa) 199.2 158.2 151.6 93.1

sHEFE 5 w4 4
A, h7h FoldaE
2g35tr] ot & Faleo] ¢e AS
Hel ZHgate Age AA7F Zop A FES F
= Anrt F438 FoE%7] wFo|t}.
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T S

Oy 590
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100000 (mm)
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Fig. 9 The strain(a) and maximum stress(b) at a

nnnnn

0 =60° to the movable weir
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Fig. 10 The strain(a) and maximum stress(b) at a
0 =45° to the movable weir
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Fig. 11 The strain(a) and maximum stress(b) at a
0 =30° to the movable weir
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Fig. 12 The strain(a) and maximum stress(b) at a
0 =15° to the movable weir
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Fig. 13 Position of o at each angle 0
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