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Stress classification based method for strength design of exposed steel penstocks in

hydropower station

ZHANG Wei', GUO Hanggang"*, LIU Linlin', HANG Xiaofeng’

(1. Key Laboratory of Disaster Prevention and Engineering Safety of Ministry of Guangxi,
Guangxi University, Nanning 530004, China;
2. Zhejiang Design Institute of Water Conservancy and Hydroelectric Power, Hangzhow 310002, China;
3. Guangxi Electric Power Industry Survey and Design Institute, Nanning 530023, China)

Abstract: In order to adapt to the development on material, weld technology, fabrication and erection of
the penstocks, and to consider the practical need on connection with international codes and engineering ex-
perience, the stress classification method, commonly used in design of exposed steel penstocks, was investi-
gated systemically. The philosophy under the selection of structural calculation model and key cross sections
are illustrated from the standpoint of bearing capacity and mechanism. In addition, the differences and simi-
larities of the stress calculation methods for key cross sections among the domestic and foreign codes were
compared. The reasonable stress classification is suggested in terms of failure mechanism and the stress for-
mation based on the failure mechanism and the stress constitution in key cross sections. The corresponding
safety level for the classified stresses was then recommended. The conclusion is drawn that different key
cross sections are claimed while no obvious difference among the stress results calculated by the domestic
and foreign codes, and the section close to supporting ring may not to be chosen as key section and the
steel consumption is mainly determined by the admissible value of integral membrane stress. Using the rec-
ommended stress classification and safety level, material can be saved while ensuring structural safety.

Key words: exposed steel penstocks; strength design; stress classification; calculation model; key cross
section; safety level
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