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A Study on the Status and Major Achievements on Mine
Subsidence Prevention Technology

In Jae Yang*, Seung Ah Lee

Abstract The mine subsidence prevention technology has been promoted based on the field test for design,
construction, automation measurement and monitoring optimized for investigation, design and mine-filling efficiency
customized in Korean mining environment. Based on the R&D roadmap ("07~’16) of the 1st and 2nd stage, mine
reclamation technology development has been focused on developing method of evaluating subsidence stability,
development of filling material and optimum filling technology, and development of measuring instrument. In the
future, in order to systematic management for the subsidence risk areas, we intend to enhance technological capabilities
and strengthen the technological infrastructure for business promotion in parallel with the discovery and introduction
of new technology to prevent subsidence in the 4th Industrial Revolution era.

Key words R&D roadmap, Mine subsidence, Ground Monitoring system, Mireco Eye 3.0
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Table 1. MIRECO’s Technology Status of Ground Subsidence in Mine Sites

Investigation/Evaluation

Design/Reinforcement

Measurement/Monitoring

® Developement of underground joint

3-D modeling equipment (Mireco-Eye) | (slab method)

® Customized goaf reinforcement design

® Economic design of underground mine
stabilization by local reinforcement

® Micro-seismic  ground measurement
(ICT automation measurement)

® Automatic ground measurement system
using optical fiber

® Risk evaluation method and assessment
software for Korean mine subsidence
model

material

® Feasibility study of mine voids filling

® Technical efficiency improvement of
Hydraulic Filling Method

® Development of automatic settlement
measurement

® Integrated ground measurement man-
agement software
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subsidence prediction for mine and developed evaluation software
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Weight of filling material : W,
Inclination angle of Mine cavity : 0,

Weight of grout dam : W
Friction angle of grout-rock interface : ¢,

Friction angle of backfill material : ¢,  Cohesion of grout-rock interface : C

A ghoun

pereTey ey oaze [ REEIREE [ aans
— nEmsn [ [ e [ 229

[Esmem sewan [z

Hay Ry

ugor |

anns
sa

[ sons s

[CETETRER

Fig. 2. Basic theory of steep slope backfill and calculation of injection amount per unit
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Fig. 3. Monitoring of groundwater flow in a mine tailing site using TLS instrument
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Table 2. Economic comparison of MIRECO’s rockbolt system with foreign products

Issue of Construction MRB-1 S bolt system

Procedure oDrill—~Inject—>Swell—~Rupture—>Grouting bolt oDrill—Inject—>Swelling bolt

eDrill hole stabilization effect =
Relaxation possible

*Drill hole stabilization/Surrounding Grout =

Reinforcement Effect .
Permanent Reinforcement effect

Application eWeathered fractured rock mass (Quartzite) eDomestic limestone mine
Bol
(L:: tm) oKRW 69,000 per each (L=4 m) oKRW 75,000 per each (L=4 m)
Economic
aspect Cost eKRW 117,000 per each (L=4 m) eKRW 125,000 per each (L=4 m)
Total cost oKRW 186,000 per each (L=4 m) oKRW 200,000 per each (L=4 m)

®MRB-1 method is stable and economical in mine area, is more effective than foreign products,

Accomplishment . . . . .
especially for immediate and semi-permanent reinforcement
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362 Bl ARslA Z1a 20 @Y 9 Fe 4T

=

Table 3. Mine-filling efficiency verification methods and review of results

Issue of Construction Factor of Design

Utilization of tests result

*Optimum slope analysis of mine filler

eEstimation of filling efficiency under groundwater
flow conditions
— Economical analysis based on aggregate

. . eDiffusion radius analysis of mine filler characteristics
Effective filling . . . . . .. .
®Material properties analysis before and after | ®Mine filling conditions due to groundwater saturation
mine-filling and flow
— Particle size, consistency, groundwater flow
influence
eVerification of shape and properties of Grout
oGrout column diameter analysis Column
Grout column . . . . . .
oStrength test for core sampling specimens — Calculation of bearing capacity by numerical
analysis

filling material/filling pressure
Post-monitoring

Cd, Pb, Cu, Zn, Fe, Mn, Al

eGroundwater level and flow rate according to

eTurbidity / water quality, pH monitoring
®Analysis on polluted water quality criteria : As,

eCountermeasures for scenarios according to
groundwater change conditions before and after
mine-filling construction

®Analysis of water pollution diffusion before and
after mine-filling construction
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Fig. 5. Comparison of optical fiber measurement results of domestic and foreign equipment
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Table 4. Micro vibration measurement management criteria (sample of a specific mine)

Stages Event depth Degree of risk Safety measures

1™ stage ®Deep mine (under GL. 60 m) Caution ®Observation for furture trend

nd . _ . oSite investigation for the results

27 stage Near Goaf (GL. 20~60 m) Warning ®Analysis, Ground Stability Assessment
®Access control measures
eDetail field survey based on the analysis

3" stage eNear surface (GL. 0~20 m) High risk results
eCause Analysis and Precision Ground
Safety Diagnosis
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Fig. 6. Modification of MIRECO EYE and general system configuration diagram
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