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Study on Influence of Buffer Thickness in Large Block Blasting
with Multiple Rows of Holes on Loading Efficiency of Rope Shovel

XIE Feng' ,LIU Yu-long® ,CHANG Jian' ,HUANG Lei’ LI Xiao-long'
(1. North Blasting Technology Co. ,LTD. ,Beijing 100097 , China;
2. CGNPC Uranium Resources Co. ,LTD. ,Beijing 100029 , China)

Abstract: In order to explore the influence of buffer thickness on the production efficiency of rope shovel in a
blast, buffer thickness values of 8 m,10 m,12 m and 15 m are respectively designed with a hole diameter of 251 mm
and a bench height of 7.5 m in the production blasting block. Based on the statistical analysis of the rope shovel pro-
duction efficiency,the blasting fragmentation distribution and the blasting muck pile height,the best buffer thickness
is determined. The results show that when the buffer thickness is 10 m at different excavation depths , there is the best
fragmentation distribution with the largest proportion of 400 ~ 600 mm. Moreover, the height of the blast muck pile
can reach 12.6 m,which conforms to the optimal height range and loading efficiency of the rope shovel. Meanwhile,
the optimum number of blast hole rows is 10,for it has a significant impact on the buffer blasting effect. If there are
more than 10 rows of blast holes,the blasting effect and the loading efficiency of the rope shovel will be affected. At
this time ,the blasting parameters of the blast holes after the 10 rows should be adjusted. Last but not least, buffer
blasting improves the effective operation time by 1 hour and reduces the ore dilution rate by 3% ,which can create an

economic benefit of 450 million US dollars during the full life of Husab uranium mine. It is the first time to promote
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buffer blasting technology to large block blasting with multiple rows (20 to 30 rows) ,which is not only in line with
the objective needs of large-scale mine production,but also an inevitable trend after large-scale equipment is used.
Meanwhile, it promotes the refined blasting of Husab Mine more,and can also provide important field data for similar
mine blasting at home and abroad.
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Table 1 Blasting parameters
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Fig. 2 Pre-blast and post blast pictures
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Table 2 Rope shovel loading efficiency statistics

ZEME/(t-h)

Af/mm REERE/m L e 9m  2m 6m  Bm  9m
8 3703 3698 3722 3708 3624 3519 3284
251 10 3821 3795 3854 3823 3747 3638 3302
12 3651 3702 3622 3658 3628 3525 3292
15 3506 3582 3497 3528 3475 3424 3241
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Fig. 3 Variations of shovel loading efficiency in

various positions under different buffer thickness
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Fig.4 Fragmentation analysis example
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Table 3 Fragmentation analysis result

g/ %

EERE/m  RE/m

39 m 52 m 65 m 78 m 91 m

1.20 100.00 100.00
1.00 97.30 98.20
8 0.60 94.60 95.10
0.40 81.70 83.00
0.25 72.90 71.00

1.20 100.00 100.00
1.00 98.30 99.20
10 0.60 95.50 96.10
0.40 82.50 83.80
0.25 73.60 71.70

1.20 98.30 100.00
1.00 96.40 97.20
12 0.60 93.60 94.20
0.40 80.90 82.10
0.25 72.20 70.30

1.20 100.00 100.00
1.00 94.40 95.30
15 0.60 91.70  92.30
0.40 79.30  70.50
0.25 70.70  68.90

99.70  99.60 100.00 100.00 99.90
97.90 98.30 98.40 97.70 98.10
93.30 94.90 89.70 88.20 89.00
81.30 81.20 79.30 78.90 79.30
71.60 70.40 69.40 68.00 61.30

100.00 100.00 100.00 100.00 100.00
98.90 99.30 99.40 98.70 99.10
94.20 95.90 90.60 89.10 89.90
82.10 82.00 80.10 79.70 80.10
72.30 71.10 69.10 68.60 62.00

99.70  99.60 100.00 99.20 100.00
96.90 97.30 97.40 96.70 97.10
92.30 94.00 88.80 87.30 88.10
80.50 80.40 78.50 78.10 78.50
70.90 69.70 68.80 68.30 61.70

99.70  99.60 100.00 100.00 99.90
95.00 95.40 95.50 94.80 95.20
90.50 92.10 87.00 85.60 86.30
78.90 78.80 76.90 76.50 76.90
69.40 68.30 67.50 66.10 59.30
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Table 4 Blasting heave processing results
IR R /m
3 % BT/
R m o 6m  ¥m  S2m  65m  Bm  Olm STHE/m
8 3.61 4.02 4.01 4.17 3.97 4.47 4.53 4.11
10 4.21 5.06 5.10 5.25 5.02 5.58 5.48 5.10
12 4.12 5.12 4.93 4.85 5.12 5.07 5.06 4.90
15 4.46 5.18 5.23 5.34 5.08 5.63 5.59 5.22
g4l HeBE/NTF 400 mm ar HeBE/NF 250 mm
72t
82t
70t
2 or 2 681
S 78} R g6t
2 e
76 | 64 F
74+ 621
60
72+
0 13 26 39 52 65 78 9l 0 13 26 39 52 65 78 91
FHZHG /m FAEH G /m

{b) 0~250 mm Y AF LB

(b) Changes of particle size range from 0 to 400 mm

(a) 0~400 mm [ LB L

(a) Changes of particle size range from 0 to 400mm
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Fig. 5 Fragmentation distribution under different particle size range with different excavation depth
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{b) Data processing effexis
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Fig. 6 Pictures from the drone and data processing results
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Fig. 7 Blasting muck pile data processing results
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Fig. 8 Muck pile under different buffer thickness
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Table 5 Comparison of various indexes of

blasting with and without buffer
wEBI M TaRLE &%
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ER 350 2 10 -
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