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A Study on the Characteristics of Cooperating
Charge considering Dominant Frequency

Choo-Won Kang and Jong-In Kim

Abstract As a result of waveform analysis, the separation of waveform found that high frequency well accomplishes
but low frequency doesn't accomplish that. The data which measured less than 60 Hz and more than 60 Hz was
analysed to examine the relation between cooperating charge and frequency. The measured data of more than 70
Hz was also analysed to consider the characteristics of high frequency.
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Fig. 1. Cooperating charge

Table 1. Reduction factors for the number of charges

(F>60Hz)
Interval Time Interval No. Reduction Factor
25 ms 1~10 172
25 ms 11~20 1/3
500 ms > 20 1/6
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Table 2. Blasting condition

Drilling Length(L) 27 m
Drilling Diameter(D) ® 45 mm

Burden(W) 0.9 m

Hole Distance(S) 0.9 m

Explosives Emulsion(¢ 32 mm)
0.875 kg/hole
0.875 kg/delay

10 hole

40 MS

Weight per Hole
Weight per Delay(W)
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Table 3. Measuring and FFT analysis data
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Vertical Transverse Longitudinal
No. PPV PPV PPV Distance(m)
(mm/sec) Dom. F(Hz) (mm/sec) Dom. F(Hz) (mm/sec) Dom. F(Hz)

1 8.76 44.5 5.46 33.8 7.87 443 68
2 7.78 35.8 4.18 36 9.27 28 65
3 5.1 375 5.67 37.8 6.16 31.8 62
4 6.68 45.8 4.54 37 9.14 235 58
5 5.27 51.8 7.11 64.8 7.92 70 55
6 8.13 47.5 5.97 47.5 114 74.8 52
7 9.14 52 11.3 57.3 14.4 65.5 50
8 991 46.5 5.84 35.8 13.7 23.8 48
9 6.22 338 4.7 335 8.89 28.3 45
10 6.86 46.8 8.26 68.8 10.4 78 42
11 7.49 443 133 99.3 8 65 58
12 8.76 32.5 6.99 116 9.14 673 55
13 7.49 323 8.89 126 11 59 53
14 7.37 435 11.3 96.8 144 201 50
15 10.3 68.8 13.8 97.5 14.2 206 47
16 991 64.8 19.7 110 18.8 133 45
17 7.37 42.8 12.1 145 17.8 58.3 40
18 2.48 26.3 3.21 56.5 3.48 26.3 75
19 2.11 35.5 2.16 34 3.19 26 80
20 1.46 38 2.17 2 2.29 25.5 85
21 1.25 40 1.49 140 1.81 278 90
22 1.78 39.4 1.89 147 333 23.6 95
23 2.92 64 8.26 63.8 6.21 90.5 80
24 4.54 65 6.35 75.8 7.89 65.8 78
25 2.29 67 5 67.5 6.87 67.5 75
26 333 59 6.29 62.5 7.56 82.8 72
27 5.05 435 435 78.8 7.81 78.8 70
28 3.22 57.8 5.6 75.3 7.35 69.3 68
29 5.33 403 7.24 85.8 1.4 70.3 65
30 4.19 58.3 8.13 74.3 13.3 73.5 62
31 5.08 435 8.76 79.5 17.5 57.3 60
32 4.57 56 7.11 90.5 9.53 66.3 58
33 2.73 61 5.13 79.8 5.72 67.8 55
34 3.56 77.8 9.91 78 8.76 78.3 52
35 2.59 65.5 5.79 85.8 7.21 65.5 50
36 4,57 39.6 8.26 33 13 63 47
37 0.921 92.3 1.32 63.3 2.29 92.5 115
38 0.921 41.5 1.68 65 2.52 92.3 113
39 0.984 48.5 1.33 27.3 2.62 80.5 110
40 1.24 32 1.25 58.5 2.05 57.5 107
41 1.32 30 1.05 23 2.22 435 105
42 1.17 37 1.44 69 2.67 233 103
43 1.95 39 1.75 70 2.71 70 100
44 1.37 74 1.51 124 3.44 74.3 97
45 2.29 34.8 2.11 94.8 3.76 72.5 95
46 1.54 31.8 1.57 66.8 3.32 23.5 93
47 1.13 28.5 1.3 154 2.65 91 90
48 1.27 78.3 1.7 77.8 3.29 78 87
49 1.08 40.3 1.67 40.3 2.27 85.5 85
50 1.62 394 2 83.4 3.33 23.6 83
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