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3D viscoelastic—viscoplastic FEM analysis for stability
of underground opening in orthotropic rockmass

ZHANG Yu-jun' LIU Yi-ping?
1. Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan 430071, China 2. Institute of physics and mathematics, Chinese Academy of Sciences, Wuhan 430071, China

Abstract: A kind of viscoelastic—viscoplastic model for orthotropic rockmass is established; and the relevant numerical calculation
expressions and the finite element analysis procedures are derived and described respectively. Taking an underground opening in
a layered rockmass  transversely isotropic medium  as a computation example, the three—dimensional finite element analysis
code developed by the authors is used to investigate the rheological state of the surrounding rockmass; and some conclusions
are given.
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Table 1 Mechanical parameters of rockmass
EW E? EZI M‘ IJ/Z (; nl/ Tl’L y F‘tl E? EI E’ EI F’

/MPa /MPa /MPa / MPa /MPa D /MP2aD /kNm® /MPa /MPa /MPa /MPa /MPa /MPa

200.0  100.0  400.0 0.4 0.2 40.0 6 000.0 40 000.0 25.0 0.075 0.035 0.75  0.35 0.10 0.30
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Table 2 Displacements at some points on opening boundary

fime = 100 d)
U/‘ u‘ u‘ u‘ u\ u\ U/\ U/‘
0.0 —455 0.0 275 156 —11.5 —-15.6 —11.5

—-2.6 =587 13 328 293 -9.6 —294 -16.3
—-02 =553 32 349 345 —141 -294 -20.5
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Fig.4 Calculation results for the case with horizontal foliated planes fime = 100 d)
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Fig.5 Calculation results for the case with inclined foliated planes €ime=100d)
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Fig.6 Curves of absolute displacement—time of 4 character points on opening boundary
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