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Three-dimensional nonlinear finite element simulation of excavation of the
diversion tunnel No.1 for Nuozhadu Hydropower Station

ZHOU Jia-wen', XU Wei-ya', TONG Fu-guo', CHU Wei-jiang', ZHANG Zong-liang”, LIU Xing-ning’

(1. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China;
2. Kunming Investigation & Design Institute of China Hydropower Consulting Group, Kunming 650051, China)

Abstract: During the excavation of the diversion tunnel No.1 for Nuozhadu Hydropower Station passing through the fault, F3 in the
process of excavation, the strain and stress distribution of wall rock is controlled by the rock mass mechanical parameters around the
influence zone of fault F3. Aiming to evaluating the stability of wall rock because of the excavation of layers Il and III; firstly, it needs
back analysis of the rock mass mechanical parameters and the initial stress field of the wall rock around the fault F3 by using the
displacement monitor data after the first layer excavation. Then, modeling of the first, second and third layers excavation used the
rock mass mechanical parameters and the initial stress field which get through with back analysis method. The stress-strain situation
of wall rock surrounds the fault F3 has got. The compute results show that the restriction of the tunnel rock mass surrounds the fault
F3 is released gradually; the stress of the wall rock is increased gradually; and the displacements of the wall rock are also increased
gradually with the uninterrupted excavation. And the stress-strain in the center zone of the fault F3 is unbalanced in evidence. It is
shown that the excavation of the tunnel influenced by the fault F3 is obvious, monitor and analysis of later deformation in this zone
need to be strengthened.

Key words: diversion tunnel; nonlinear finite element method; displacement back analysis; excavation simulation
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Table 1 Back analysis results of rock
mechanical parameters
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Table 2 Back analysis results of tectonic stress of
No.1 diversion tunnel
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Table 4 Maximum stress values surround the diversion
tunnel after excavation
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Table 5 Maximum displacement values surround the
diversion tunnel after excavation
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