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ABSTRACT

Some leading countries in mining have a very guantitative guideline for underground mine
opening design which is useful to minimize mine hazards such as rockfall and collapse. Those
hazards sometimes can cause a huge damage on human life and property in the mines.
Construction guidelines of underground mines in Korea consist of qualitative and general
expressions although the workers’ safety rules and guides are well provided. Recently, mining
operations in Korea are going underground due to the environmental regulations and
resource depletion at shallow depth, and therefore there is a growing demand on a
specialized and systematic guideline for mine opening design securing the underground
stability. In this paper, current status of mining industry, research trends, and mining
guidelines in Korea and overseas have been reviewed to give an insight into developing a new
Korean guideline for underground mine design.
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Fig. 1. Irregular shape of pillars produced by selective mining (from Okubo and Yamatomi, 2009)
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Fig. 2. Examples of rockfall and mine collapse (from NIOSH, 2011, CDC, 2019)
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Table 1. Guidelines related to mine tunnel design in Korea

Mining Accident Prevention Manual Mine Safety Standard
Guideline CF A A v CFRP71E71%)
(MOTIE and KORES, 2015) (MOTIE, 2019)
Features * illustrative regulations * systematic regulations by civilian experts
* qualitative instructions about rockfall hazard » ambiguous and subjective construction

Limitati C -
imitations guideline about rockfall harzard
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Table 2. Guidelines related to mine tunnel design in Australia and United States

Country Australia United States
Management of Rockfall Risks Pillar and Roof Span Design Guidelines
in Underground Metalliferous Mines for Underground Stone Mines
(MCA, 2003) (NIOSH, 2011)

1C 9526 )

‘ INFORMATION CIRCULAR/2011

Management of Rockfa i
Underground Metalhferous Mi Pi ”a_r and ROOT Span
Guideline Design Guidelines
for Underground Stone Mines
* pillar stress by tributary area method
» strength reduction factor considering size effect, aspect ratio,
. . and shape of pillar, and discontinuities
Features " support requirement estimated by Q-system and ESR . uantitart)ive rzn e of mine pillar design with respect to
* hydraulic radius determined by MRMR N . & P & P
aspect ratio and FoS
* critical span estimated by stability chart method with
consideration of roof beam thickness
* lack of consideration for irregular shape of pillars, openings,
* lack of consideration for irregular shape of pillars, openings, and its complex layout
. and its complex layout * intrinsic error of stability chart method due to the data
Limitations . . . .
* Q value determined in a subjective way quality
« insufficient consideration of discontinuities * insufficient consideration of long-term behavior of rock
mass
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