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Study on Structural Behaviors of LNG Storage Tanks (Part 1)

——Time-dependent Nonlinear Response Analysis of Axisymmetric Revolution

Yoshikazu Maeyama Hajime Ohuchi
Takayuki Ueno Toshikazu Takeda

Abstract

In structural design of reinforced concrete LNG storage tanks, it is generally predicted
that thermal stresses will become larger. Lately, these thermal stresses are designed using
elastic stresses multiplied by a suitable reduction factor. When designing for thermal stresses
considering stiffness-reduction by cracking, it is important to know the overall behavior of
the structure under appropriate load combinations. It is considered that not only cracking
but also creep behavior will have great effects on such thermal stresses caused by inherent
stiffness. Therefore, an axisymmetric elasto-plastic finite element analytical computer program
was developed considering both cracking and creep conditions with the aim of contributing
to thermal stress design by clarifying the nonlinear behaviors of structures under combined
load conditions including thermal load. This report shows (1) a summary of the analytical
method, and (2) crack analysis compared with an example of the test results for a hollow
reinforced concrete cylinder subjected to thermal load.
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