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Research on internal force calculation of surge shaft structure

HONG Zhenguo, HUANG Liqun
(Yunnan Water and Hydropower Engineering Investigation , Design and Research Institute , Kunming 650021 , China)

Abstract: Aimed at the present direction that the hydropower station surge shaft structure develop to the
great shape, geological conditions of diversification, complicated stress condition, the internal force calcu-
lation method of surge shaft is very important to safety and economy. By the methods of structural mechan-
ics, linear elastic finite element and nonlinear finite element,the paper analyzed the force characteristics
of surge shaft structure. The result showed that the internal force of surge shaft increases from top to down
gradually, the larger internal force of surge shaft appears at the connection part between shaft and bottom
plate, the maximum internal force is in the open lower edge point of pressure pipe. The internal force of
surge shaft increases from the center of plate to outward. The internal force in the connection part between
bottom plate and shaft is larger. The comparision of the three methodsindicated that the internal force cal-
culated by nonlinear finite element method by is the minimum, the amount of reinforcement is the mini-
mum. So nonlinear finite element calculation can accurately reflect the structure of actual stress. The rein-
forcement of surge shaft structure is the most economical and reasonable. The structure of selected surge
shaft is the optimum.

Key words: hydropower station; internal forces of surge shaft; structural mechanics method; linear elas-

tic finite element method ; nonlinear finite element method
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