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Research and Development Trends for Mine Subsidence
Prevention Technology in Korea

Soo Lo Kim*, Joo Hyun Park

Abstract The collapse of the underground cavities and voids, which were made for developing mineral resources,
can cause the subsidence of the ground surface in the residential areas. During the Japanese colonial era and the
1960’s mining boom period, lots of mines had been developed indiscriminately in Korea. Due to complicated
geological conditions and mining methods, many of dangerous underground mine cavities with steep slopes had
been generated at the shallow surface. Due to such conditions, it is difficult to directly apply valid foreign reclamation
practice for the cavities in Korea environments. It is necessary to develop the efficient ground stabilization
technologies for the Korea underground mine conditions to solve abandoned mine reclamation properly. Therefore,
MIRECO and Korea government have been carrying out practical researches and technical developments together
with other academic researchers and reclamation business partners, and various practical solutions such as surveying
and exploration methods, proper cavity filling materials and reinforcement methods have been developed with
application in the mine field. In this article, up to date technologies and R&D trends in the field of mine subsidence
prevention technology are broadly reviewed to establish the future direction of a research and development.
Key words Mine cavities & voids, Mine Subsidence prevention technology, R&D trends
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(d) Case—4 (Hiking area, 2013)

(b) Case—2 (Residential area, 2011)
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(e) Case-5 (Mountain area, 2014)

(f) Case-6 (Mountain area, 2014)

Fig. 1. Recent mine subsidence and damage pictures in Korea
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Fig. 2. Concept diagram of research & development environment
in the mine subsidence prevention
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(a) Basic concept of “MIRECO EYE”

(b) An abandoned mine measured example [Jeongeup]

Fig. 4. Basic concept of MIRECO EYE and measuring example (MIRECO, 2014)
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Fig. 5. Technical development trends in the mine subsidence rating and assessment

Table 1. Characteristics of the mine subsidence rating and assessment (MIRECO, 2014)

Assessment methods General overview of assessment methods
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Table 2. Subsidence risk assessment model (MIRECO, 2014)
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Fig. 6. Technical development trends in the mine subsidence monitoring technology
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(b) TLS (Thermal Line Sensing) technology
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Fig. 7. Enhanced measurement technology in abandoned mine site
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Fig. 8. Technology development trends in the mine filling and reinforcement method
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Table 3. General classifications of the filling material (MIRECO, 2011)

Material classification Purpose of the material Material

H1 24 &2 (Inert) Frk AR AR zd, Fu|, A4, A4 5

112 A(Binder) FA SAANRY B AR O.P.C, £1&(G.S), A&3 5
S} 7HA(Chem add) Ft SRS B4 BolA SEA, A, A9A

Table 4. Basic concept model with slab for different type of reinforcements (MIRECO, 2010)
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(c) Types of prevention technology
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