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Combined work analysis of underground penstock based on
mperfect contact consideration

CHENL i-jing,L I Ning, HAN Xin
(X i'anU niversity o Technology, X i'an, Shaanxi 710048, China)

Abstract: It isdifficult to analyze combined work of underground penstock due to the gap anong steel
lining, ooncrete lining and rock Considering the gap betw een steel lining and concrete lining as the mper-
fect contact, contact layer isproposed to simulate the gap in the combined work analysis A fter analyzing
deformation of each cirque,w ith combined cirque m ethod, pressure-bearing ratio of steel lining and rock is
obtained in the condition of coincident deformation anong each cirque The result from different contact
case show s that the elastic modulus of contact layer is sensitive to pressure-bearing ratio w hen its elastic
modulus is less than one percent of concrete’'s Parameters of contact layer are detem ined w hen defoma-
tion of contact layer is equal to initial gap which isproposed in the criterion of penstock

Key words steel penstock; mperfect contact; underground penstock; combined work; p ressure-bearing
ratio
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