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ABSTRACT: In this study, in order to evaluate stability of the room-and-pillar underground structure, a series of preliminary
numerical analyses were performed. Design concept and procedure of an underground structure for obtaining a space are
proposed, which should be different from structural design for the room-and-pillar in mine. With assumed material
properties, a series of numerical analyses were performed by varying size ratios of room and pillar and then the failure modes
and location at yielding initiation were investigated. From the results, relationship between the ratio of pillar width to the
roof span (w/s) and overburden pressure at failure initiation shows a relatively linear relation, and the effect of w/s on
structural stability is much more critical than the ratio of pillar width and height (w/H) which is a crucial parameter in design
of the room-and-pillar mining. It means that roof tensile failure and shear failure at shoulder and pillar are necessary to be
considered together for confirming overall structural stability of the room-and-pillar structure, rather than considering the
pillar stability only in mining. Failure modes and location at failure initiation were varied with respect to the ratio of room
and pillar widths. Therefore, it is necessary to simultaneously consider stability of both roof span and pillar for design of
underground structure by the room-and-pillar method.
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Fig. 1. Comparison of the pillar strengths estimated by four-different kinds of empirical equations (a) and Relationship between

w/H ratio and pillar strength (b) (Lee et al., 2013)
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Fig. 3. Comparison of both design procedures for roon-and-pillar mining (a) and underground structure (b)
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Table 2. Material property of rock mass

Unit weight Deformation Modulus Poisson’s Cohesion Friction Angle Tensile strength
(KN/m’) (MPa) ratio (kPa) ©) (kPa)
24.5 9,000 0.22 1,700 36 1,100
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