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The effects of the difference in the attack angles on the bulging vibration for SUS panel tanks
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Various damages to SUS panel tanks have been reported due to the earthquake. These causes are due to the
bulging vibration. The bulging vibration is a coupled vibration interacted the wall structure and fluid by short-
period seismic motion. However, there are no design standards for bulging vibration, and it is necessary to
establish those standards. In this paper, we carried out the time history response analysis of the fluid structure
interaction with changing attack angles. This analysis clarifies the weak points of SUS panel tanks when the
bulging vibration occurs. As a result, it was found to be maximum of the displacement at the attack angle 0°.
As for the stress, corner members are the weak points regardless of the attack angles.
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Tablel Tank Specifications Table2 Analysis Specifications

Material SUS304 | | Young's modulus[N/mnr] 195E411
Height [mm] 3000 Poisson's ratio 03
Width [mm] 3000 Unit volume weight{kN/m’] B
Depth [mm] 3000 Water tank Shell element
Water level [mm] 2700 Reinforcement material Beam element
. Iststage | 2.5 Fluid Potential basis 3D fluid element
Side 2nd stage | 2.0 Boundary conditions Bottom 4 sides fixed
Thickness | Pane!
[mm] 3rd stage 15 Wiater's surface Free surface
Ceiling panel 15 Input acceleration 4.7THz sine wave
Bottom panel 3.0 Attack angle 0°, 15°, 30°, 45°
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(a) Tank Model (b) Reinforcement Model
Fig. 1 SUS panel tank
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(a) Displacement (b) von Mises stress
Fig. 2 Measuring point
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(a) Aand B points
Fig. 5 Maximum von Mises stress
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(a) Surface@ (b) Surface®

Fig. 3 Maximum displacement

Surface(0° )

Surface@(45° )

SurfaceD(45° )
Fig. 4 Displacement distribution (t=1.415s)
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(a) Attack angle 0° (b) Attack angle 45°
Fig. 6 von Mises stress distribution (t=1.415s)
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(b) C and D points
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