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Abstract: For purpose of accurately sameness between numerical simulation and practically mechanical behaviors
of cavern, key principles of numerical simulation method for underground caverns are described firstly. Then,

right ways of rock constitutive model recognition and parameter recognition are introduced in detail, taking
Jinping Il hydrpower station underground caverns as an example. On one hand, model recognition is carried out
and checked from some aspects, including failure mode analysis of rock, deterioration rule of mechanical
parameters, fitting of testing curves, simulation of testing tunnel, etc. On the other hand, six times dynamically
intelligent back analysis of rock mechanical parameters considering spatial distribution multi-information have
been done, which provide actually equivalent parameters for 3D simulation. With reasonable constitutive model
and exact parameters, the calculation result of 3D numerical simulation about caverns excavation exposes
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reasonable deformation, redistributed stress and plastic zone of surrounding rock, which can be used to explain
special mechanical behaviors of surrounding rock, such as large deformation of powerhouse’s upstream, failure of
rock and shotcrete, circularity cracks of busbar tunnel, local slumping of fork rock, etc. What's more, based on
the accumulation and experiences of Jinping Il hydropower station underground cavern’s study, some supporting
issues in design, such as high sidewall with dense joint, position with concentrated stress and groundwater in
surrounding rock, are also discussed, which provide legible instance and cues for study and design optimization of
large underground engineering.

Key words: numerical simulation; large cavern group; dynamical recognition of parameters; stability analysis;

deformation and failure of surrounding rock
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Fig.1 Typical axial stress-strain testing curves for marble in
underground caverns
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Fig.2 Typical failure characters of marble in underground
caverns under different confining pressures
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Fig.3 Evolution process of cohesion and internal friction
angle of marble with plastic damage variable
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Fig.4 Contrasts between RDM calculating curves and
rock compression testing curves
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Fig.5 Excavation scheme of underground caverns
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Table 1 Excavation sequence of underground caverns
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Fig.6 Support design of rock bolt and anchor wire for underground caverns
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Fig.7 Range of numerical calculation model
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Fig.9 Systemic monitoring section of underground caverns
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position for parameters recognition
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Table 2 Non-recognition mechanical and model parameters
for numerical simulation
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Table 3 Recognized equivalent mechanical parameters of
T3 rock in different phases

AL Wi Eo/GPa Es/GPa e co/MPa
1 S3 74 5.9 180 8.2
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° S3 8.7 6.9 233 78
Ss 73 5.8 18.0 75
S1 8.0 4.1 196 78
Sz 8.1 47 213 78
° S3 8.6 5.9 20.1 75
Ss 17 5.8 220 73
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i EL1322 1.2 18 1.2 2.0
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