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Influence of goaf on slope stability
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Abstract: The goaf has greatly influence on the slope stability. The goaf with different span and position has different
influences on the slope stability. The stability of slope with different goafs was analysed. The results show that the safety
factor reduces by 20% when the goaf lies in the bottom of the slope. When the goaf lies in the middle of the slope, the
influence on the slope stability depends on the relative horizontal position of the goaf geometric center and the slipping
face. When the geometric center of the goaf lies in the interior of the slids, the slope stability is enhanced. When the goaf
center lies in the outside of the slids, the slope stability decreases. The safety factor of the slope is greatly influenced
when the goaf lies in the bottom of the slope. The goaf may make the slip zone thicker when the goaf lies near the sliding
surface. At the same time the stability of slope reduces to some extent. The slope stability increases when the broken zone
of the goaf roof causes the sliding force to decrease. The effect of goaf is weakened when the distance between the the
geometric center of the goaf and slids face exceeds a limit. This law has guidance to the slope excavation engineering
practice in open-pit mining transferring.
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Fig.2 Shear strain rate contour of slope without goaf
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Table1 Span and safety factor of slope and its changing
at bottom
/m 1%
4 2.36 7.52
6 2.24 12.4
8 2.14 16.2
10 2.04 20.2
12 1.94 24.0
1
2
Table 2 Span and safety factor of slope and its changing
at middle
/m 1%
4 2.56 -0.21
2.49 2.49
8 2.84 -11.20
10 2.17 14.80
12 2.17 14.80

2
4m 8m
6 10 12m
3
Table 3 Span and safety factor of slope and its changing at top
/m 1%
4 2.63 -2.0
6 2.60 -7.8
8 2.60 -12.5
10 2.56 -17.6
12 2.56 -23.0
3
2.4
4
4
3
4
Table 4 Different safety factor to different distance of goaf to
slope face
/m
15 2.18 2.71
20 2.18 2.56
25 2.57 2.48
30 2.35 2.49
35 2.48 2.48
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Fig.3 Displacement contours of slope with goaf with different distances to slope surface at middle
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Fig.4 Displacement contours of slope with goaf bellow slope foot
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Fig.6 Model contained goaf with different span
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