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Mechanical Behaviour and Service Life of a
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Abstract; The purpose of this paper is to explore the mechanical behavior of steel ring restrainers
( SRR) with local corrosion damage ,build formulas of the ultimate strength degradation ratio, and
propose the calculation method of the service life of SRRs. A total of 210 finite element ( FE)
models of locally corroded SRRs were established by changing corrosion rates and corrosion
regions. Then the stiffness, ultimate strength, and ultimate displacement of the SRRs corroded in
different regions were obtained from FE analyses under different corrosion rates. Subsequently , the
influence of corrosion rates and corrosion regions on the mechanical performance of SRRs were

studied. The results show that, as the corrosion rate increases, the ultimate strength of SRRs
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degrades obviously, but the ultimate displacement and stiffness varies slightly. Under the same
corrosion rates, the ultimate strength of SRRs degrades obviously with the variation of corrosion
regions. The corrosion sensitive regions can reflect the influence of local corrosion regions on the
ultimate strength of SRRs. The formulas of ultimate strength degradation ratio and service life can
effectively predict the bearing capacity and service life of SRRs with local corrosion.
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Fig.8 Degradation ratio of ultimate strength and ultimate displacement of SRRs under different corrosion rate
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