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Dynamic response analysis of underground cavern
group based on 3D geologic model
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Abstract: Engineering regional geologic condition is an important factor that affects the stabilization of underground cavern group,
while the common numerical analysis soft wares have some disadvantages such as the long time consumption for modeling, low
accuracy and the difficulty in reflecting the real complex geological features. Aiming at these problems, a mixed data structure, in
which nonuniform rational B-spline(NURBS) is predominated, is used to carry out the 3D detailed modeling of the complex regional
geological structure; and the whole 3D refined geological model of a large underground cavern group in Southwest China is
established by this method. Based on this geological model, a numerical model including complex geological factors such as the
space surface faults, formations have also been built; and combine the implicit and explicit module of ABAQUS, the underground
cavern group excavation and dynamic response under seismic load have been simulated. The results indicate that: This approach not
only reflects the actual geological condition to the greatest degree, but also makes against the mesh generation and numerical
calculation; thus it provides an accurate and practical model for the dynamic response analysis of underground cavern group and
important technical support for the seismic safety evaluation of underground cavern group.
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Fig.3 3D refined model of an underground cavern group
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Fig.5 3D numerical calculation model
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Table 1 Physico-mechanical parameters of rock masses

Moz AERHE EIE p BER ) PLBIBRIE AR

AR L

%5 E/GPa  /(g/em) ¢/MPa ___ MPa /()

2z 20 251 0.28 0.79 1.14 30.00

T3(4) 8.0 2.55 0.23 1.57 1.62 4130

T33) 6.0 2.53 0.23 1.23 1.23 33.00
T3(2-6) 148 2.55 0.22 1.70 1.72 51.00
T3(2-5) 2.5 2.56 0.25 0.87 0.84 30.70
T3(2-4) 11.0 2.55 0.22 1.67 1.73 52.80
T3(2:3) 4.0 2.56 0.24 1.03 1.00 31.40
T3(2:2) 9.0 2.55 0.22 1.63 1.68 36.70
T32-1) 7.0 2.56 0.22 1.60 1.68 40.00

T3(1) 95 2.53 0.23 1.00 1.26 39.76

Fault 03 2.52 0.40 0.20 0.31 25.00
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Fig.7 Acceleration time history of Tianjin hospital seismic
wave arising from Tangshan aftershock
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Fig.8 Seismic acceleration time history of the bed rock
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Fig.10 Maximum principal stress time history where
the maximum tensile appears
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Fig.11 Vector diagram of displacements at cavern
circumference after excavation
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Fig.12 Nephogram of maximum displacement distribution
of underground cavern group during earthquake
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Fig.13 Time history curve of strain energy of whole model
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