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=), Safety factor (QFEIA|4)

Movable weir is a major system used to manage water level in a river to secure drinking water, agricultural water, and
industrial water. It is critical to safely construct and operate movable weir, in any environmental circumstances. In this study,
we performed an unsteady flow analysis, on the movable weir with overflow water depth. The continuity equation, with
constant density and incompressible Navier-Stokes equation, were used for the flow analysis. The CFD results were
applied for structural analysis, to evaluate the safety of movable weir. According to the analysis results, the movable weir

has secured sufficient safety.
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(b) Front view

Fig. 1 2D drawing of movable weir

(a) The position of the movable weir for each standing angle

(b) Front view of movable weir (6 = 60°)

Fig. 2 Simplified figures of the movable weir
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(b) Left side view

Fig. 3 3D model of the movable weir used in CFD (€= 60°)
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Fig. 4 Broad crested weir and overflow depth
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Fig. 5 Grid system
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Fig. 6 Area-Weighted average pressure acting on a movable weir
over time
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Fig. 7 Water volume fraction at 15° of standing angle
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Fig. 8 Water volume fraction at 30° of standing angle
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Fig. 9 Water volume fraction at 45° of standing angle
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Fig. 10 Water volume fraction at 60° of standing angle
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Fig. 11 Distribution of static pressure on the wall according to the
standing angle of the movable weir
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Fig. 12 Load acting on the wall of the movable weir at each
standing angle

Table 2 Material properties of SS400 and STS304 [3]

Material SS400 STS304
Density [kg/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
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Fig. 14 Total deformation by standing angle of movable weir
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Fig. 15 Stress (von-Mises) by standing angle of movable weir
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Table 3 Maximum stress for each standing angle of a movable weir

Standing anlge [°] 60 45 30 15
Structural analysis 199 ) 55 516 93.1
Gaverage [MPa]
Couple field analysis
s [MPa] 271.9 252.4 172.5 120.9

average

Fig. 16 Maximum stress generation point for each standing angle of
the movable weir
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