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A Study on the Correlation between Coal Mining Subsidence and Under-
ground Goaf
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This study is to examine a relation between coal mining subsidence occurrence at abandoned underground coal
mines and underground goaf with respect to surface geology, subsurface structure, depth and thickness of coal beds
and the distribution of drifts. A study is carried out at the site where susceptibility of coal mining subsidence was
proven high in a previous study. In that previous study, the susceptibility of coal mining subsidence was spatially
analyzed by GIS using digitized geological maps, investigation reports, digitized mining tunnel maps without consid-
eration of subsurface structure and the multi-level arrangement of drifts. Here we analyze geological characteristics
around the goaf and the distribution of coal seam based upon digitized geological maps and investigation reports on
the study area. And digitized mining tunnel maps are also used to analyze the depth and multi-level arrangement of
drifts. The results show that weakened surface rock strength, relatively shallow depth and large thickness of coal
seam below the surface are closely related to the coal mining subsidence occurrence. Complicatedly inter-connected
drifts, shallow depth of drifts and surface rock fractures are revealed as additional control factors affecting coal min-
ing subsidence. These factors examined in this study as well as original factors should be taken into account for the
quantitative estimation of coal mining subsidence occurrence at abandoned underground coal mine.

Key words : coal mining subsidence, abandoned underground coal mine, underground goaf, distribution of drifts,
susceptibility
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Fig. 1. Topographic maps of the study area overlaid with mining tunnels and subsidence sites in 1996-1997.
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Fig. 2. Geology of the study area (Geological Society of
Korea, 1999).
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Table 1. Stratigraphy of the study area (Geological Society of Korea, 1999; Kim, 2006; Coal Industry Promotion Board,

1996; Coal Industry Promotion Board, 1997)

Geological Age

Fra Poriod Formation Symbol Thickness Description
Cenozoic Quaternary Alluvium - gravel, sand and clay
unconformity A AAAAANAS
Hambaegsan milky white-light grey coarse
: 300 m
Formation sandstone
Permian
Jangseong 4~5 cyclothems consisiing of dark
. 150 m
Formation grey sandstone and coal seam
unconformity — ASAAANN
dark grey-black shale and dark grey
Paleozoic Geumcheon 70 sm fine sandstone with 2~3 thin coal
Formation
seams
Carboniferous
Manhang 300m purple, greenish grey or light green
Formation shale and light green sandstone
unconformity
Cambro- 'Great 250400 m Y dark l%mestone intercalated
. Limestone with dolomite
Ordovician
Group
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Table 2. Control factors used for evaluating ground subsidence susceptibility (after Kim, 2006)

Category Factors Data Type Scale Remark

Geology Geology Polygon 1:50,000 Type of strata

Topography Slope Grid 1:5,000 Calculate from DEM

. Depth of drift Polyline 1:1,200 DEM minus sea level of drift

Mining tunnel map
Distance from drift Grid 1:1,200 Buffering of drift
Depth of ground water Point

Borehole — - 1:5,000 IDW interpolation
Permeability Point

Land use Land use Polygon 1:5,000 Type of land use
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Fig. 3. Test sites in Gosari(A) and Simpori(B and C) overlaid with susceptibility estimated from frequency ratio model (after

Kim, 2006).
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Fig. 8. Horizontal (left column) and vertical (right column) distribution of drifts at the study areas of 'A'(top), 'B'(middle)

and 'C'(bottom).
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