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On the evaluation of elastic follow-up
of a high temperature discontinuous structure
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Abstract

While high temperature structures of LMR experience inelastic deformation such as plasticity and
creep due to high temperature operating temperature of 530~550°C, geometric nonlinear structures may
undergo elastic follow-up behavior due to the interaction between stiff region and weak region. Thus,
careful consideration should be given to the design and analysis of high temperature geometric nonlinear
structure.

In this study, the elastic follow-up behavior of geometric nonlinear structure has been investigated and
the current status of design method implemented in the ASME-NH, Japanese BDS, French RCC-MR, and
UK R-5 codes to consider elastic follow-up behavior has been reviewed. It has been shown that the ratio
of the stiff region and the weak region and the type of loading affect the elastic follow-up behavior greatly
from the detailed inelastic analyses of two bar model and L-shaped structure subjected to various loading
situation. The applicability and the conservatism of simplified analysis methods implemented among

various design codes need to be studied further.
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q=1-1/p (Graphical Method)
q=A¢, {(Aog —Ac)/E} for elastoplastic
q=Ae, {(Ac)/E} for creep
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