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Seismic Design Program for Oil Storage Tank

J. R. Park(Mech. Dept., Chemical Plant, HEC), T. Y. Oh(Mech. & Ind. System Dept., KHU)

ABSTRACT

Under earthquake excitations, the hydrodynamic pressure exerted on the flat bottom vertical-cylindrical oil storage

tank walls produces overturning moment which may cause either a failure of the anchors or a buckling of the tank
shell near its base. The basis for establishing design loads due to hydrodynamic pressure is described including
seismic zone risk map in Korea, zone coefficients and the essential facilities factor. This procedure for calculating

applied compressive stress on the shell base subjecting to seismic load and for estimating the allowable buckling

stress is described. And seismic design program for the tanks is presented.

Key Words : Impulsive Pressure (% 2} ¢}), Convective Pressure (15 %}). Sloshing Frequency (8% %% <), Seismic
Overturning Moment (X] ZH = 2 ¢l €) Buckling (F3)
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Cylindrical Tank and Coordinate System
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Fig. 2 Equivalent Model and Fluid Motion
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Table 2 Site Coefficients (S)
Tvpe Description S

A soil profile with either

a) a rock-like material characterized by
a shear wave velocity greater than

S 762 m/s or by other suitable means| 1.0
of classification or
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A soil profile 12192 m or more in
s, depth containing more than 6.96 m 15
>3 of soft to medium stiff clay but
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4 12192 m of soft clay ’
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Input Moduie ¥
put Moduie

Seismic zone no {0.1.2, 3}

Soif profile type {S1,52, 85 S4)

D = Tank diameter
Mt = Tank he.ght
H = Max. des:gn hawd height
G = Design specific gravidy of hguad
PO= Design internal pressure

ts = Bottom shell plate thickness
Fsy = Min. yieid strength of bortom shell clate
tb = Botlom shell plate thickness

Data Transformation Module

Key gorund metion parameters
Seismic zone factor {Z)

Site ¢coetticient (S]
Resistance to verturning per unit length for Root and
Shell from Weight Calculation Modue

Moment Caiculation Module

[Naturai period of st sioshing mode T from Ea. (3) |

Lateral earthauake turce coethe.ents, Co & C from
Eq (4] & (5}

Eauwalenl weights, Wi & Wi from € (6) (71 818) ]
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{ Overtyrning man wen' M from Ea. i2) 1
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q Longitudinal compresston | |Lorgitudinal compressicn
force, Fe from Eg. (1) force, Fc trom Eq.(12)

Max allowable Max allowable
iongitudinal compression | Hongtudinal compression

stress, trom Eq (14) stress. from Eq. (14)
1

v
Judgment Module /V
fc <=Fa Yes \Fc(>

Fe<=AiSkty

No
ncrease
shell thick. ts

Fig. § Flow Chart for Seismic Design
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