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Study on the Stochastic Failure Probability Model of
Carbon Steel Pipe System with Pitting Corrosion
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Abstract: In order to effectively predict the failure probability and residual life of carbon steel pipe system with pitting cor-
rosion, a method for calculating the failure probability of carbon steel pipe system varying with time is introduced. This
method can be used to judge whether the carbon steel pipe with pitting corrosion needs to be repaired or replaced. Based on
the time-varying reliability analysis method and the first crossing probability theory, the stochastic failure probability model of
carbon steel pipe with pitting corrosion is established by introducing stochastic parameters into the residual strength calcula-
tion of carbon steel pipe with pitting corrosion. The model quantifies the failure probability caused by pitting corrosion and
provides a theoretical basis for determining the failure time of carbon steel pipe system scientifically. The feasibility of this
model is verified by Monte Carlo simulation with an example, and the key factors affecting the failure of carbon steel pipe
system with pitting corrosion are identified through the analysis of relevant parameters. The results show that the model can
reasonably predict the failure probability of carbon steel pipes with pitting corrosion and help the managers to determine the
best time for maintenance and repairment of carbon steel pipe systems.
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Fig. 1  Axial profile of pitting corrosion defects on carbon steel pipe
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Table 1 Initial dimensions of corrosion points

Pit Mean depth hy,/mm Mean length L)/ mm
1 2.2 90

2 1.9 120

3 1.5 165
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Fig. 2 System failure probability curves calculated by different methods
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