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Study on Structural Behaviors of LNG Storage Tanks (Part 4)

———Nonlinear Thermal Stress Analysis of Underground LNG Storage Tanks——

Toshio Nomura Hajime Ohuchi
Toshikazu Takeda

Abstract

In Part 2, creep-crack analytical results of underground LNG storage tanks were shown
in case of transient thermal load in normal operation. This report now gives the results
of analyses considering variations in temperature-dependent physical properties and real
loads that were disregarded in Part 2. As a result of analyses, if physical properties under
low temperature are disregarded, bending moment due to thermal stress in a general part
becomes 50%~60% in comparison with that under an elastic condition. However, when
these physical properties are considered the bending moment becomes 80% because
cracking of concrete is controlled by stress relaxation caused by creep and increase of
strength due to lowering of the temperature. But, stress of reinforcing bar is only 200~
300 kg/cm?, and so including compression stress of concrete, stress is a low level.

In conclusion, the design method using a nonlinear response analytic computer pro-
gram developed for this type of structure in this series of studies is touched upon.
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