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Simulation analysis of stability of spillway tunnels of
Jiangping River Hydropower Station

WU Jia-guan, DUAN Ya-hui
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Taking the spillway tunnels for Jiangping River Hydropower Station as engineering background, their stabilities in the
construction period are analyzed by using large-scale finite element analysis software ANSYS and according to actual geological and
topographical characteristics, including different rock strata and faults conditions, Drucker-Prager criteria, nonlinear numerical
simulation calculation. The principal stress and displacement distribution law of different rock strata are obtained. Through the
analyses of displacements and stress field, expecially the synthetic analysis of tension stress zone, plastic area and point safety factor
distribution, the stabilities of spillway tunnels entrance before and after supporting are evaluated. The displacement in the top of
tunnel is large; moreover, there are big plastic area and zone that exceed tensile strength of rock body; the stability is poor. After
supporting timely, plastic area and zone that exceed tensile strength of rock body become smaller; its stability is improved obviously;
but the point safety factor of strongly weathered layer CK2 is just slightly larger than 1.0; and there is still zone inside of which the
point safety factor is less than 1.0. Therefore, for the strongly weathered layer CK2, it is best to take measures of strong supporting
with steel arch frame. The results provide an important reference for engineering design and construction.
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Fig.1 Sketch of computing range (unit: m)
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Table 1 Isotropic parameters of rock mass
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Table 4 Supporting forms during excavation process
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Table 2 Transversely isotropic parameters of rock mass

B3 E,/GPa E,/GPa Gi,/GPa v iy
CK1, CK3 22 18 9 0.24 0.25
CK2, CK4 19 13 6 0.26 0.28

CK5 21 16 8 0.25 0.26

CK6 19 13 6 0.26 0.28
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Table 3 Parameters of fault
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Fig.3 Distribution of vertical displacements (unit: mm)
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Table 5 Principal stress and safety factor of spillway tunnel
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