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Fig.1 Sketch of standard excavation
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Fig.2 FEM mesh
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Fig.3 Peripheral nodes of surrounding rock mass
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Fig.4 Excavation process of standard excavation






H21% B4l

PARAGE, GIINE AR AT BRI T A AR A BEIE AR TE U AR G 50 140

« 469+

®1 HHEHRIESH

Table 1 Mechanical parameters of rock mass

yIkN-m~® E/MPa ¢/ MPa el () H/m

25 600 0.53 27 500
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Table 2 Supporting shceme and parameters
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Fig.5 Horizontal section of displacement vector field
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Fig.6 Horizontal section of plastic zone
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Fig.7 Vertical section of displacement vector field
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Fig.8 \ertical section of plastic zone
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Table 3 Displacements of peripheral nodes of surrounding rock mass calculated with large deformation

Bl 1529 1551 1661 1729 1815 2013 2299 2431 2629 2827 2915 3069 3091

ofi#% fem 2160 2133 21.97 16.57 10.16 12.65 13.99 15.23 16.67 16.30 16.45 16.98 17.13
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Table 4 Displacements of peripheral nodes of surrounding rock mass calculated with small deformation

Rl 1529 1551 1661 1729 1815 2013 2299 2431 2629 2827 2915 3069 3091

ofi#% lem 2321 2214 22.54 18.69 11.60 13.71 14.62 16.88 17.43 16.79 16.94 17.30 17.46
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APPLICATION OF ELASTO-PLASTIC LARGE DISPLACEMENT FINITE
ELEMENT METHOD TO THE STUDY OF DEFORMATION PREDICTION
OF SOFT ROCK TUNNEL

Li Shucai'" 2, Zhu Weishen® 3, Chen Weizhong®, Li Shuchen?
(*Key Lab of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, The Chinese Academy of Sciences,
Wuhan 430071 China)
(’shandong University of Science and Technology, Tai‘an 271019 China) (*Shandong University, Jihan 250061 China)

Abstract The relationships among deformation, stress and damaged state of surrounding rock mass of soft rock
tunnel, excavation methods and supporting schemes are studied under the conditions of high geostress and low
mechanical parameters of rock mass based on small strain-large deformation theory and 3D FEM. Some useful
results are obtained and can be used as theoretic basis for the reasonable construction of tunnel in special area.

Key words small strain-large deformation, excavation method, supporting scheme, tunnel



