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The Numerical Analysis of Pillar Stability with
Multiple, Irregular Openings
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Abstract

A room and pillar mining method has been adopting at the Jeungsun limestone mine
To check stability of pillar with multiple and irregular openings, the size, shape and
spacing of nb pillar were first designed using some empirical suggestions The Finite
Difference Method(FDM)was used to analyze the pillar stability. Twelve different cases
with the variation of K(horizontal/vertical stress)values, different height and different
spacing of pillar were used in this study. Finally Mohr-Coulomb criterion was adopted
to calculate the safety factors.

Hornizontal and vertical displacement, maximum and minimum principal stresses, range
of plastic zone and safety factors were calculated at each case.

As a result of analysis, the size of one block is 160m long, 70m wide, 40m high with
20m wide tib pillar and 20m square column pillar. The overall recovery at this case can

be estimated about 40%%
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Table 1 Classification of rock mass by RMR

ues |rap Spa Qondlt‘ion' ?f Ground | Adjus RMR
cing | discontinuities | water [tment
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Table 2 The physical properties of the measurement site
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! sson S f
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i (/m) (MPa) (GPa) (MPa) (MPa) | angle (%) |
i Hwajeol 2694 90 475 62 0230 184 53 I
1
i formanon | (2673~2711) | (736~11 50) | (437~303) | (50~80) | (0243~0268) | (175~193) (53
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orte
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Table 3 Input data of FLAC

. Hanging| Foot
Limestone
Wall Wail
Specific Gravit;
pe TV oees | 2604 | 2733
(gr/cm’)
Elastic Modulus 209 993 218
(GPa) ’ ’ '
Tensile Strength 96 30 30
(MPa) ’ ’ '
Poisson’s ratio 0.266 0.250 0.262
Cohesion 29 42 a3
(MPa) ’ ' '
Int. fricti 1
o m(f;n WEC) 395 | 436 | 41
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Table 4 Modeling cases
r R . Room Spacing
Height Pillar Room .
. Length of Pillar | Reference Remarks
(m) | Width(m) {Width (m)
(m) (m)
CASE 70 i without column
60 20 50 160 Fig. 3 .
I (20+50) pillar
CASE 70 . without column
40 20 50 160 Fig. 4 .
1 (20+50) pillar
CASE _ . with column
60 20 50 160 35 Fig. 5 .
I pillar
CASE _ with
40 20 50 160 35 Fig. 6 .
v column pillar
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