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Abstract - Stability of cylindrical liquid storage tanks under seismic excitation could prevent catastrophic disaster of human life
and economic loss. Domestic provisions on allowable compressive stress in tank walls to prohibit buckling failure are either
incomplete or inconsistent, so foreign specifications such as API 650, BS EN 1998-4:2006 or New Zealand Standards are
employed in stability design. In this study, response spectrum analyses are performed for plant tanks having different ratios of
height to diameter or diameter to thickness to calculate hydrodynamic pressure on tank walls. Then nonlinear buckling analyses
are conducted to estimate magnitude of buckling stress. By comparing analysis results with those from foreign design
specifications, appropriate domestic design provisions are suggested.
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Fig. 1. 3-dimensional finite element tank model

Table 1. Dimension and material properties of the 1* tank

model

Items Values

Height, H(m) 10.0

Diameter, D(m) 10.0

Thickness t(m) 0.004

Tank

E(GPa) 200

v 0.3

f,(MPa) 400

Internal Fluid height, h(m) 8.5
fluid Density, p (kg/m®) 1000
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Table 2. Dimension of tanks with different ratios of H/D

No. H/D D/t H(m) D(m) t(m)
T1 1 2500 10 10 0.004
T2 0.5 2500 10 20 0.008
T3 0.25 2500 10 40 0.016

Table 3. Dimension of tanks with different ratios of D/t

No. H/D D/t H(m) D(m) t(m)
T4 0.5 2000 10 20 0.0100
T5 0.5 2200 10 20 0.0091
T6 0.5 2500 10 20 0.0080
T7 0.5 2700 10 20 0.0074
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Fig. 2. Coupled degree of freedom at interfaces between (a) the
tank wall and internal fluid and (b) the tank bottom and
the contained fluid
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