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A Study on the Mining Method for Limestone Mines with Less Environmental
Hazards

Han-Uk Lim, Jae-Dong Kim and Hwan-jo Baek

ABSTRACT Open cut mining of limestone is generally considered to be more advantageous than underground mining in
recovery, grade control, economics, and safety, but it causes substantial environmental pollutants such as ground vibration,
noise, dust. It also changes ground surface and may destroy vegetation. The Halla limestone mine which lies adjacent to
Baikdu mountains range is selected for a model study. To reduce environmental hazards, and to conserve original surface
and woods, both open cut and underground mining methods must be adopted. In case of sub-level stoping, a unit block of
80m high, 70m wide, and 100~120m long is suggested with an estimated overall recovery of 42%. Some suggestions to
reduce the environmental hazards are also included. The followings must be considered in determining the degree of
fragmentation ; the discontinuity conditions in the rock mass and the charge concentration both at the bottom and column
of the hole. In addition to adopting a barrier wall for reducing environmental hazards, the probable production from
underground mining is also discussed.

Key words : Less environmental hazards, Sub-level stoping, Degree of fragmentation, Barrier wall.
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Fig. 1. Section view of D block in Halla mine
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Table 1. Physical properties of rock at Halla Mine

Apparent . P-wave | Uni. comp. | Tensile Young's L Triaxial Test
. Absorption . Poisson's
density %) velocity strength strength modulus o R Remark
(g/cmr) o (m/sec) | (kgflemd) | (kgffem®) [(X10°kgf/emd| Cligf/cm’) | ¢ (degree)
271 0.19 4350 930 90 491 0.26 195 44 | Punechon
f.limestone
272 0.16 5,120 1320 130 6.31 0.23 239 54 I"Ifys(;gl’:g
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Table 2. Some design of drilling and charge patterns

Explosive : ANFO
Hole inclination ; 3:1

] A mine B mine
ftems practical date Langefors'" practical date Langefors"
Bench height K(m) 15.0 15.0 20.0 20.0
Hole diameter d(mm) 115 102 89 89
Hole depth H(m) 17.0 16.8 240 220
Practical burden B(m) 3.6 2.85 30 2.3
Practical spacing S(m) 4.3 3.60 35 2.85
Stemming hy(m) 4.0 2.85 35 2.30
. gelatine dynamite emulite 150 booster emulite 150
Primer (kg)
0.125 2.70 0.227 2.20
Charge ANFO
Concentration I, (kg/m) 9.6 6.5 53 5.0
Height of charge h(m) 13.0 1345 20.5 19.2
Weight Q(kg) 125 838.0 108 96.0
Total charge Q,,(kg) 125.125 90.70 108.227 98.20
Specific drilling b(m/cum) 0.073 0.109 0.114 0.168
Specific charge q(kg/cum) 0.539 0.59 0515 0.75
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Table 3. Results of measuring blast-induced ground vibration

Site T(iﬁgrvgvz i(gl?;)c’f M dz‘;)’) e Distance(m) vibr:t/il(e)?l(grex?/sec) v;?\:izox:\l/)sl:c) Remarks
3725 273 250 0.10
Workingplace 1231.5 147.5 370 0.12 good
3277.2 127.5 1900 0.032 0.2
Gundaevillage 1186 180 2300 o001 verygood
4986 3200 1800 0.0042
* FAIZIERXE 02om/secE RA 3] AAsviets LA Aot do} A kg Rl
Table 4. Results of measured air-blast
Total weight of explosives Detonator (ea) Distance from source (m)| Measured air-blast (dB) Remarks
per day (kg/day)
max. average max. average average max. average
4986 2372 19 52 2300 1850 72 60 good
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