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Fracture Simulation of an Aging-deteriorated Steel Penstock Subjected to Water Hammer
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In order to keep the safety of the in-service steel penstocks with aging-deterioration, the
residual strength must be accurately evaluated. In this paper, the ultimate strength and the
fracture behavior of steel penstocks with reduced plate thickness by corrosion are analyzed.
In the analysis, the variable plate thickness measured for a real steel penstock of about
50-years old is used. The fracture behavior of the penstocks subjected to water hammer has
been simulated by considering the interaction between the fluid pressure and the
deformation of the structure. It has been shown that once the fracture initiates at a portion of
the penstock, progressive failure mode is inevitable.
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