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Three-dimensional Stability Analysis of A Large Underground Hall in Mined Area

Won-Kyong Song and Kong-Chang Han

ABSTRACT Numerical analysis using FLAC3D has been conducted to estimate the stability of a large underground hall
that is to be excavated in a mined area and constructed as an unit of a resort park. Numerical modelling is divided into two
stages. The first stage is related to the analysis of the mechanical stability of the hall itself and the second to that of the
influence of an adjacent mined cavity upon the hall. In the first stage, the stability of the hall is judged from the interpretation
of numerical results in three respects: convergence of the unbalanced force of the model, occurrence of plastic zones and
distribution of the displacement. In the second stage, variation of the stress state around the underground hall due to the
existence of the cavity is compared to that in the case of the absence of the cavity. Through these analyses, it could be known
that the large underground hall is not exposed to any mechanical problems and also not affected by the adjacent cavity.
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Fig. 1. Plan(top) and section(bottom) view of the mine.
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Fig. 2. Perspective view of the numerical model.
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Fig. 3. Zoom-in view of the underground hall.
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Table 1. Input parameter for the numerical model
ykg/my EMPa) v C(MPa) ¢(°) T (MPa)
2,700 10,000 0.22 3.0 30 1.75

“T : tensile strength
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Fig. 4. Variation of the unbalanced force versus cal-
culation step.
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Fig. 5. Plastic state around the underground hall.

Fig. 6. Displacement contour and vectors around the
underground hall.
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(a) the case of the absence of the mined cavity
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(b) the case of the presence of the mined cavity

Fig. 7. Comparison of the maximum principal stress dis-
tributions around the underground hall with
respect to the mined cavity.
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Fig. 8. Comparison of the vertical stresses according to
the distance from the hall between in the case
of the absence and the presence of the mined

cavity.
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