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ABSTRACT A three dimensional boundary element method-BEAP3D was applied to the stability
analysis of the mine openings not only to improve the stability during mining operations but also to
serve the evaluation of the mine openings for further utilization. Stability analysis on the stability of
the room-and-pillar stopes underneath of the old mine openings and the openings to be created by the
newly proposed sublevel stoping method at the Nowhado Pyrophyllite Mine, showed that rock mass
around the old and new stopes would be stable. Six stopes of a sublevel stoping designed for the
Choongmu Limestone Quarry would be stable, too. A sublevel stoping method consisting of six stopes
was similarly suggested for the Keumpyung Quartzite Mine. The stability can be guaranteed through
out six stopes. Since mining starts from the bottom 1st sublevel to the uppermost sublevel, the safety of
the stopes will improve together with the mining process. It would highly be recommended to
investigate in-situ rock properties and the rock stresses for future studies. Even though the rock around
the uppermost part and the bottom of all the stopes have a very high factor of safety, spot
reinforcements such as rock bolting would be recommended to mitigate the intermediate and minor
principal stresses acting in a tensile mode.
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Table 1. Initial stress state at the bottom of the lower
most sublevel stopes of three mines.
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component | ¢ Oy Ox Oy,

©,) () % 6, %=

Mines
Nowhado Mine

Choongmu Mine
Keumpyung Mine |-10.96 0 0

-4.41 -0.48 -0.44 -3.16 -0.56 -4.55
189 0 0 44 0 -44
291 0 -291
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Table 2. Input data of the stability analysis by the BEAP3D calculated after Hoek, E. and E. T. Brown(1988)
and Serafim, J. L. and J. P. Pereira(1983) for three mines.

IB‘;E: Young's Poisson's Uniaxial Compressive Cohesion Friction
Modulus(MPa) Ratio Strength(MPa) (MPa) Angle (°)
Mines
Nowhado Mine 10,000 0.16 34.8 5.24 57.1
Choongmu Mine 3,143 0.19 34.8 10.2 475
Keumpyung Mine 30,000 0.27 8.93 1.8 46.2
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Fig. 1. Three dimensional boundary element mesh
(Nowhado Mine).

for the stress analysis of the room and pillar stopes
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[

Fig. 3. Distribution of the expected safety factor(after Drucker-Prager's criterion) around the room and pillar
stopes(Nowhado Mine).

Fig. 4. Distribution of the expected safety factor(after Drucker-Prager's criterion) around the openings of the sub-
level mining method(Nowhado Mine).
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Fig. #7. Three dimensional boundary element mesh for the stress analysis of openings of the sublevel stoping
method(Keumpyung Mine).

Fig. 8. Distribution of the expected safety factor(after Drucker-Prager's criterion) around the openings of the sub-
level mining method(Keumpyung Mine).
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