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ABSTRACT: This study aims to evaluate the mechanical behaviors of unsupported rock pillars in a room-and-pillar
underground structure by a series of numerical analyses. In addition, rock pillar strengths estimated by a few empirical
equations proposed for underground mines are compared with those from numerical analyses. Based on the results from the
numerical analysis, the ratio of pillar strength to rock mass strength increases as the ratio of the width of a pillar to its height
becomes bigger. It means that higher ratio of pillar width to its height is much more favorable for stabilizing a room-and-pillar
underground structure. Especially, unsupported pillar strengths estimated from numerical analyses are higher than rock
mass strength when the ratio of pillar width to height is approximately over 1.5. It is also found that the choice of an empirical
equation appropriate for a given geometric condition of a pillar is important for its feasible application to the stability analysis
of a pillar in the room-and-pillar method.
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Table 1. Empirical equations for the pillar strength dependent upon the ratio of its width to height

Pillar strength Rock mass strength
Reference Note
(5,) (5,)
e
Hedley and Grant (1972) 5, =15, 0 0.5780, o, = 230 MPa
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Table 2. Input parameters for rock masses

Rock mass properties Case 1 Case 2 Case 3
RMR (Rock mass classification) 90 (Type D) 70 (Type 1I) 50 (Type III)
UCS; (MPa) 250 175 75
&ﬁgﬁiﬁpzd Bieniawski, 1995) 1648 301 93
Unit weight (kN/m®) 26 24.5 24
Deformation Modulus (MPa) 15,000 9,000 4,200
Poisson’s ratio 0.20 0.22 0.23
Cohesion (kPa) 2,700 1,700 600
Friction angle (°) 40 36 32
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