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Numerical simulation and monitoring analysis of the stability
of the underground power house of the Tai’an

Pumped-Storage Power Station

LI Jing-long, LI Shu-cai, LI Shu-chen, WANG Gang, SUN Ke-guo
(School of Civil & Hydraulic Engineering Geotechnical and Structure Engineering Technique Research Center,
Shandong University, Jinan 250061, China)

Abstract: The under-ground power house of Tai’an Pumped-Storage Power Station was elastic-plastic numerically simulated using
the three-dimensional fast Lagrangian analysis of the Continua method. Then the dynamic process in the wall rock was simulated.
The changing law of displacements and stresses of the rock-mass was studied. Many monitoring instruments were installed during
construction, and much information was received. Based on the complete observation information of the Tai” an Pumped-Storage
Power Station, the deformation data of the wall rock were studied. The conclusion shows that the underground power house is
steady in principle. In addition, the displacement between computation and observation of certain points in the rock were compared
with each other. The results show that the rules of computation and observation results are approximately consistent with each oth-
er. It is feasible that underground power houses can be simulated by this method. It will be a significant reference to other stabili-
ty analyses of large underground powerhouses.
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Table 1  The physical parameters of wall rock
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Fig.2 The cutaway view of the power house
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Fig.3  Displacement vector after excavation
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Fig.4 Plastic zone of rock mass after excavation
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Fig.5 Contour map of maximum principle stresses (unit: MPa)
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Fig.6  Contour map of Minimum principle stresses after

excavation(unit: MPa)
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Fig.7 Deformation variation with time in M7
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Table 2 The comparison of observation and computation

data of M30(mm)
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Fig.8 The deformation curve of observing and computing
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