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G- R 2B A
Investigation on failure mode of plain penstocks with local wall-thinning

ZHANG Yang"?, CHEN Jiaqi’, WANG Jiawei*, PENG Youwen?
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, Chinas
2. School of Water Conservancy and Ecological Engineering, Nanchang Institute of Technology, Nanchang 330099, Chinas
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4. Jiangxi Municipal Engineering Design and Research Institute Co.,Ltd, Nanchang 330000, China)

Abstract: In order to obtain the method for the failure mode determination of plain penstock with local wall-thinning,
the failure mechanism of plain penstock with local wall —thinning was investigated. Firstly, the reasonability of the
failure analysis method was proved based on the experimental data. Then, the volume ratio of plastic regions for plain
penstock with local wall —thinning and intact penstock was selected as the quantitative index of failure mode. The
relationship between the local thinned geometric parameters and the failure mode determination was proposed. The
results show that the structural span and local thinned circumferential length have little influence on failure mode. It
also indicates that when the local thinned thickness is no more than 0.5 times of the wall thickness, the control
parameter of penstock failure mode is the local thinned depth, otherwise, the failure mode is controlled by both the
local thinned depth and the local thinned axial length.

Key words: Failure mode determination; Elastic—plastic incremental analysis; Plain penstock; Local thinned defect;
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