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Study on Structural Behaviors of LNG Storage Tanks (Part 3)

——Analytical Study on Ultimate Behaviors of Underground LNG Storage Tanks

Subjected to Both Thermal and Seismic Earth Pressure Loads

Hajime Ohuchi  Toshikazu Takeda

Abstract

In Parts 1 and 2, axisymmetric analyses were carried out under conditions of normal

operation of LNG storage tanks.

However, it is necessary for safety and functioning of this -

type of structure to predict nonlinear behavior up to the ultimate state when considering

seismic earth pressure which is the governing load for structural design.

The failure be-

havior and the thermal stresses are ascertained by static finite element analyses of shell
structures under uniform earth pressure on one side or both sides in addition to stationary
axisymmetric loads including thermal load. The following are confirmed: (1) Concerning
ultimate capacity, it reaches about three times the design load for seismic earth pressure and
when considering the temperature dependence of material properties, the safety factor of

three tends to be increased.
the occurrence of cracks.

(2) Thermal stresses can be reduced for practical design by
(8) the circumferential thermal bending moment M, on pressurized

sides at the top of the tank thought to be greatly concerned with failure disappears.
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