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Experimental and Numerical Analysis of the Local Failure Around
Large-scale Underground Opening Due to Excavation
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Deformation and failure mechanism of underground opening are governed by not only the existing
discontinuities but also on the new cracks, which are generated and progress due to excavation. In this study,
the rational approach is proposed to define the generation and progress of the potential cracks by using distinct
element method (DEM). In order to examine the proposed method, the base friction test experiment of a deep
underground opening excavation in the discontinuous rock masses is carried out, and good agreement between
model tests and numerical simulations are obtained. Finally, reinforcement effect of rock anchors and cable

bolts on deformation behavior of underground opening is also discussed.
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Fig.7 Deformational behavior of rock

joint in normal loading.
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Table 3 Properties of rock joints.

Properties Value Normal stiffness Kn (MPa/m) *
Density 0 (g/em’) 1.505 Shear stiffness Ks (MPa/m) 80.7
Cohesion C (MPa) 0.143 Cohesion cj (MPa) 0
Frictionangle ¢ () 34 Fricionangle &, () 312
Young’s modulus E (MPa) 415.52 Tension strength a; (MPa) 0
Poisson’s ratio v 0.136 *see Fig.7
Tension strength o, (MPa) 0.0546
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Fig.9 Distribution of new cracks due to excavation.
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Fig.11 Generation of new cracks during excavation process.



(a) arch portion excavation (b) 9" bench excavation (c) final bench excavation

/FE;EE

Fig.12 Controlling generation of new cracks by system bolting O, Depth of underground opening: H = 158 m
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Fig.13 Controlling generation of new cracks by system bolting @), Depth of underground opening: H = 158 m
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