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A numerical method to assess changes of residual stresses and residual deflections due to

corrosion loss of material and their effects on ultimate behavior of compression plates
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The histories of corrosion loss of material have a big influence on the long-term mechanical
performance of steel structures. Authors proposed a new FE analysis method that can take into
account the histories of geometrical change in structures that is caused by the corrosion loss of
material. By the use of this new method, it is expected that the change of residual stresses and
residual deflections due to corrosion can be accurately evaluated at an arbitraty point of
structural lifetime. Herein, in order to verify the validity of the proposed method, an experiment
is carried out to measure the change of residual stresses by cutting a groove into a box column
that mimics a local corrosion pattern. From this experiment, it is observed that the change of the
residual stresses and residual deflections caused by the groove on the surface of a plate is well
predicted by the proposed method if only the residual stresses and residual deflections of the
virgin plate without the groove are known in advance. From a numerical example, it is shown

that the strength and ductility of corroded compression plates may decrease to some extent due

to the increase in the compressive residual stress caused by the corrosion loss of material.
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