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Abstract

In recent years, as serious damage to aging steel structures and the related accidents have often
been reported, it is imperative to assess the structural health conditions and take necessary measures
to sustain the functions of the structures. However, there are few methodologies for quantitatively
evaluating the corroded steel shapes that is frequently used for industrial infrastructures. So, it is
necessary to clarify the fundamental structural behavior of them. In this research, in order to
examine the compressive strength of corroded steel members, a total of 27 test specimens were cut
from a corroded belt conveyor frame that was in operation for roughly 40 years, including 10
channel shapes from the upper and lower chords and 17 angle shapes from the struts and braces. The
buckling behavior and ultimate strength of the corroded steel shapes were studied by both uniaxial
compression tests and FEM analyses. FEM analyses were conducted in this research directly using
the geometric information obtained by 3D laser displacement meter. Through the detailed analyses,
the global buckling and local buckling behavior of the corroded steel shapes were clarified, and then
the buckling strength evaluation formula for corroded steel shapes was proposed. It was concluded
that the ultimate strengths of corroded steel shapes are reasonably evaluated by using the global
buckling stress of the original non-corroded shape and the minimum effective area of the corroded

shape obtained based on traditional effective width theory.
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