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Deep Hole Blasting Disposal Technology for
Restricted Blind Goaf with Large Space
NIU Xiao-ming ,PAN Yi
( Changsha Institute of Mining Research Co Ltd,Changsha 410012, China)
Abstract: In order to study a deep hole blasting dispose technology for blind goaf with large volume,large roof

thickness and limited space,the 49-590 large-scale goaf in Dabaoshan open-pit mine was taken as an engineering ex-
ample in this research. The goaf parameters were obtained by a 3D laser scanning system C-ALS and 3D solid model-
ing technology. The minimum safety thickness the roof was calculated to determine the best time for goaf treatment by
using traditional mechanical method,limit analysis method and theory of elastic thin sheet with small deformation. By
integrating the detection parameters of the goaf and the calculation results of the minimum safety thickness the roof,
a reasonable blasting caving scheme for the goaf was adopted. The cut area was set in the thinnest part of the roof and
the local powder factor was increased. Meanwhile, the bottom-charging hole was designed in the cut area to obtain the
blasting compensation space. Thus,the goaf was effectively blasted. Using the volume balance method to evaluate the
blasting effect,the roof was completely collapsed,and an expected effect was achieved.
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Table 1 Parameters of the 49-590 goaf
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Fig. 1 The 3D solid model of the 49-590 goaf
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Table 2 Calculation results of minimum safe roof thickness
Kezs XS/ m
BRI 10 15 20 25 - ff“ 35 40 45 50
ar gk A 2R AT I 1% 7.1 10.7 143 17.9  21.4 25.0 28.6 32.1  35.7
JE L 5.0 7.5 10.0 12.5 15.0 17.5 20.0  22.5 25.0
HR T ST A 3.4 5.5 7.9  10.6  13.6 17.0  20.7  24.8  29.3
PR ZLHERE A 12.2 142 16.2  18.2  20.2  22.2 242 262  28.2
K. B. Ry At Ak 7k 3.2 6.5 10.9 16.5 23.2  31.1 40.0 50.2 61.5
W R AT 12 7.0 10.2  13.3 16.1 18.8 21.3  23.7 25.9  28.0
PPNV TE AR S 2.9 4.5 6.3 8.3 10.5 13.0 15.7 18.6 21.6
S g 5.8 8.4 11.3 14.3 17.5  21.0 24.7 28.6  32.8
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Fig. 2 Statistics of the relationship between

minimum safe roof thickness and width
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Fig. 3 The plan position and blasting network of the goaf
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Fig. 4 The charge structure of holes(unit;m)
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Table 3 The relationship of particle velocity of blasting seismic

in different age and maximum charge quantity

TREEL JoT R Bl R o K N BRHE
#3/d V/(em-s™") R/m i/ kg
WI%E ~3 1.5~2.0 166 150 1.5 457.4 ~813.2
3~7 3.0~4.0 166 150 1.5 1829.7 ~3252.8
7 ~28 7.0~8.0 166 150 1.5 9962 ~13 011
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Table 4 Volume balance calculation of the goaf
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Fig. 5 The comparison between before and after blasting
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