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Design and improvement of steel liner of Wudongde hydropower station based on ANSYS
LIAO Xiang hui, ZHAO Chu, DING Ming
( College of Mechanical and Power Engineering, China T hree Gorges University, Yichang 443002, China)

Abstract: A ccording to the structural form of the transition of the water intake area in the left diversion tunnel of Wudongde hy

dropower station, a large hyperbolic steel liner was designed. The static analysis of the design scheme was conducted using the

finite element software ANSY S. T he results showed that the structural stress of the initial design scheme of mold is high and

the weight is large, so the design scheme needs to be improved. According to the topological optimization results based on

WORKBENCH , an improved design scheme was proposed and verified, which can decrease the weight of mold by 47. 0% conr

pared with the original scheme. Meanw hile the cost was saved and the stiffness and strength of the mold satisfied the construc

tion requirement. The research results can provide reference for the similar engineering projects.
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Fig. 1 The overall structure of steel liner
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Fig.2 The finite element model of steel liner
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Tab. 1 The radial loads at different arcs of the tem plate

SCHER L SCRERBE T A EAR WE R AR SRR

P

B/ m i) 4345/ M Pa 4>/ MPa A/ M Pa
1 7.263 0.107 0.043 0. 150
2 6.427 0.111 0. 040 0.151
3 5.652 0.109 0.037 0. 146
4 4.947 0.105 0.033 0.138
5 4.319 0. 098 0.029 0.127
6 3.776 0.091 0.025 0.116
7 3.324 0.084 0.020 0. 104
8 2. 966 0.078 0.015 0.093
9 2.708 0.073 0.010 0.083
10 2.552 0. 064 0 0. 064

2.3 #AFoHMER
T IR )25 5T 45 R 3.

3

Fig.3 The deformation and stress distribution of steel liner
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Fig.4 The topological optimization results of

the main body of steel liner
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Fig.5 The sectional view of the improved main body of steel liner
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Fig.6 The deformation and stress distribution of steel liner
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