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Fig.1 Underground powerhouse complex of

Tianhuangping pumped storage power station
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Fig.2 Staged excavation of the underground

powerhouse complex
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Fig.3 Calculation sections in the

three-dimensional FE analysis
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Fig.5 Evolution of deformation at the arch top and toes of the main powerhouse and the main transformer halls
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Fig.8 Predicted and measured rock deformation and stress at the downstream toe of powerhouse hall arch roof
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Predictive Analysis and Observational Construction for a

Large-Scale Underground Powerhouse Cavern Complex
Wang Yisen, Liu Sihong

(1. Expert’ s Commiitee of the South-to-North Water Diversion Project Commission of the State Council ,
Beijing 100053, China; 2. Hohai University, Nanjing 210098, China)

[ Abstract |

underground powerhouse cavern complex in Tianhuangping pumped storage power station are presented. The

In this paper, the predictive analysis and observational construction for the large-scale

predictive analysis was carried out in three dimensions by FEM that simulated the actual staged excavation
procedures. The analysis provides the sufficient information on the deformation evolution and the potential
yielding zones in the cavern rocks. Based on the analysis results and the geological observation as well as the
instrument measurement made during the construction, the design supporting parameters for the safety of the cavern
rocks were adjusted timely. As a result, the underground powerhouse complex was successfully constructed.
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underground cavern complex; predictive analysis; observational construction; rock support



