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Calculation of ultimate bearing capacity of steel lined reinforced concrete penstock based on the elastic modulus
reduction method//FU Chuanxiong' , ZHANG Wei’, ZHANG Jin’ ( 1. Guangdong Research Institute of Waier Resources
and Hydropower, Guangzhou 510610, China; 2. Minisiry of Education Key Laboratory of Disaster Prevention and Structural
Safety, Guangxi University, Nanning 530004, China)

Abstract: According to configuration and bearing mechanism of steel lined reinforced concrete penstocks (SLRCP) , a new
ultimate bearing capacity analysis method for SLRCP is proposed based on the elastic modulus reduction method. In this
new method, the variable cross section arch model and elasticity centre method are employed in the internal force analysis of
SLRCP, and an expression for element bearing ratio which characterizes the bearing condition of the corresponding section
is given. Case study shows that the structural damage evolution process can be simulated by the elastic iteration process of
the method, and then the ultimate bearing capacity of SLRCP can be obtained with combination of the limit analysis
theorem. It also proves the simplicity and practicality of the new method, and the ultimate bearing capacity of SLRCP can
be obtained by this method accurately and efficiently.
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