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Abstract

In this study, the stability of the room-and-pillar underground method was investigated
using numerical analysis method. In-situ geotechnical investigation was conducted,
and a supporting pattern was selected based on the geotechnical investigation data. For
the supporting pattern, Type-1, 2, 3 were selected for each ground condition. A 3D
numerical analysis model was developed for effective simulation as the room-and-
pillar underground method consist of a pillar and room. As a review of numerical
analysis, it was confirmed that the crown settlement, convergence, shotcrete and rock
bolt were all stable in all supporting patterns. As a result of the analysis by the const-
ruction stage, it was confirmed that excessive stress was generated in the room when
the construction stage of forming pillar. So, precise construction is required during the
actual construction stage of the pillar formation.

Keywords: Room-and-pillar underground method, 3D numerical analysis, Suppor-
ting pattern
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Table 2. Properties used in numerical analysis

Grade of Unit weight Cohesion Friction angle Deformed Poisson’s
rock mass (kKN/m®) (kPa) ©) modulus ratio Ko
(MPa)
I 26.0 6,800 45.0 31,000 0.19
I 25.5 3,500 40.5 16,000 0.21 1.0~2.5
245 1,700 36.0 10,000 0.23
3.2 Geometry
ZerkA] Z|SFEES 1~ 52 htoll A o3 BAM|(W/H) 1.0, 215187 A (S/H) 2.00 2 whate A4st

t

Hom 22 Q A0h oS Q A= AUSHA, 25 A l i e e B KSR b s S S o A
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el T A 95 TSP o A0S DR Bl 4l A AT 0%
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(b) Side view

Fig. 2. FEM model mesh geometry

Table 3. Sizes of each section in the numerical model

Section Size
Pillar 6.0 m (width) x 6.0 m (length) x 6.0 m (height)
Upper ground 12.5 m (height)
Room 12.0 m (width) x 6.0 m (height)
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DISPLACEMENT
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SOLID STRESS
52z, knjm~2

SHELL STRESS
5 MID , Tdijm~2

(a) Vertical displacement

(b) Vertical stress of ground

Fig. 4. Diagram of the Type-1 model
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Fig. 5. Result of numerical analysis (Type-1)

Table 4. Result of numerical analysis (Type-1)

Class Crown settlement Convergence Shotcrete compressive | Rock bolt axial force
(mm) (mm) stress (MPa) (kN)
Result 1.00 0.45 2.37 -
Allowable value 10.0 20.0 14.0 -
Stability OK oK OK -

Type-2 253 Qe A10] ARRL 245190 M, S 2T Figs. 6, 7, Table 59+ 2k
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(a) Vertical displacement

DISPLACEMENT
TZm

(b) Vertical stress of ground

SOLID STRESS
57z, iyjm~2

Fig. 6. Diagram of the Type-2 model
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Fig. 7. Result of numerical analysis (Type-2)

Table 5. Result of numerical analysis (Type-2)

Class Crown settlement Convergence Shotcrete compressive | Rock bolt axial force
(mm) (mm) stress (MPa) (kN)
Result 1.89 0.91 3.86 3.07
Allowable value 10.0 20.0 14.0 101.34
Stability oK oK OK OK

Type-3& 35 ghilolio] MR aeS 285190, S} 247RE Figs. 8, 9, Table 63 2
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DISPLACEMENT SHELL STRESS,
TZ,m . SOLID STRESS SYY MID , Kfm~2
572, kNim~2

(a) Vertical displacement (b) Vertical stress of ground (c) Shotcrete stress

Fig. 8. Diagram of the Type-3 model
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Fig. 9. Result of numerical analysis (Type-3)

Table 6. Result of numerical analysis (Type-3)

Class Crown settlement Convergence Shotcrete compressive | Rock bolt axial force
(mm) (mm) stress (MPa) (kN)
Result 2.86 1.45 6.79 5.11
Allowable value 10.0 20.0 14.0 101.34
Stability OK OK OK OK
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