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Abstract Graphical method has been widely applied to the prediction of subsidence area, and is known to have
advantages in analysis of trough subsidence which is common in horizontally seamed mine area. However, it is
reported that most of the ore bodies in Korea are geologically inclined from sub-horizontal to steep, and therefore,
the sinkhole subsidence is frequent in abandoned mine area. For these reasons, it is not to be desired that graphical
method is applied for predicting the subsidence occurrence. This paper describes the results of subsidence zone
prediction considering the dip direction and the opposite direction of inclined ore bodies from the case studies on
the 163 subsidence occurrence regions. The results show also the assumed angle which can define the range of
subsidence in the surface area. In conclusion, the limit of this angle is suggested after taking into account the
comparison with graphical method and the application to the case histories.
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8 + Angle of ore body
D : Stope location in depth,
R : Distance between edges of the subsidence area,
0 : Angle of ore body,
&, : Limit angle at rise-side,
£, : Limit angle of strike of subsidence at stope,
&; : Limit angle at dip-side.
Fig. 1. Illustration of the concept for the limit angles in inclined ore body (Ren et al., 1989)
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D : Stope location in depth,

0 : Angle of ore body,

H, : Horizontal distance from a point on surface just above stope to the center
of subsidence occurrence in dip direction of ore body (downward),

., - Horizontal distance from a point on surface just above stope to the center
of subsidence occurrence in opposite dip direction of ore body (upward),

a, : Angle of assumption in dip direction,
a; : Angle of assumption in opposite dip direction.

Fig. 2. Simplified conceptional model for explaining the angle of assumption in surface subsidence region
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Table 1. Subsidence parameter obtained from the cross section

analysis
Dae-ryung coal mine Il-wol coal mine
D (m) 60 75
H, (m) 60 -
H, (m) - 20
0 (°) 50 32
a; (9) 45 -
ag (°) - 15

* D : Stope location in depth,

Hg : Horizontal distance from a point on surface just above
stope to the center of subsidence occurrence in dip
direction of ore body (downward),

H, : Horizontal distance from a point on surface just above
stope to the center of subsidence occurrence in opposite
dip direction of ore body (upward),

0 : Angle of ore body,

ar : Angle of assumption in dip direction of ore body,

o3 : Angle of assumption in opposite dip direction of ore
body.
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D :Stope location in depth,

Hy - Horizontal distance from a point on surface just above stope to the center of o
subsidence occurrence in dip direction of ore body (downward), (o) (

8 : Angle of ore body,

a; : Angle of assumption in dip direction. (@]

r 4

s

(a) Dae-ryung coal mine (MIRECO, 2006¢)

LH28(946mi)

’

D :Stope location in depth,

8 : Angle of ore body,

H, : Horizontal distance from a point on surface just above stope to the center of
subsidence occurrence in opposite dip direction of ore body (upward),

o - Angle of assumption in opposite dip direction.

s 2

(b) Tl-wol coal mine (MIRECO, 2005d)

Fig. 3. Examples of cross-sectional view on the subsidence occurrence area
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Surface just above stope

N
o

4— —
Dip direction of ore body Opposite dip direction
30 of ore body

Number of subsidence occurrence
N
o

o

45

25 505 25 45 65 8 105

Horizontal distance range (m)

Fig. 4. Distribution pattern of subsidence occurrence with
respect to horizontal distance range

Table 2. Subsidence occurrence rates in each surface area
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Horizontal in dip direction at a point on surface | in opposite dip direction Total
distance range | (downward) of ore body just above stope (upward) of ore body

(m) N, D, (%) N, D, (%) N, D, (%) N, D, (%)

<S5 - - 52 31.90 - - 52 31.90
6 ~ 25 28 17.18 - - 41 25.15 69 42.33
26 ~ 45 5.52 - - 12 7.36 21 12.88
46 ~ 65 3.68 - - 8 491 14 8.59
66 ~ 85 2 1.23 - - 3 1.84 5 3.07
86 ~ 105 0 0.00 - - 2 1.23 2 1.23

Total 45 27.61 52 31.90 66 40.49 163 100.00

* N, : Number of subsidence occurrence,
D, : Subsidence probability density.
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Fig. 5. Relationship between ¢ and o, in dip direction of
ore body
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Table 3. Distribution of assumption angle in dip direction with respect to ore body angle

Range of Range of assumption angle in dip direction (°) Total
ore body angle (°) 0~ 15 16 ~ 30 31 ~ 45
0 ~ 45 6 10 6 22
46 ~ 90 7 8 8 23
Total 13 18 14 45
Table 4. Distribution of assumption angle in opposite dip direction with respect to ore body angle
Range of Range of assumption angle in opposite dip direction (°) Total
ore body angle (°) 0~ 15 16 ~ 30 31 ~ 45 45 ~ 60
0 ~ 45 3 2 13 8 26
46 ~ 90 9 13 17 1 40
Total 12 15 30 9 66
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direction
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