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A Study on the Characteristics of MS Delay Blasting Considering

Cooperating Charge
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Abstract :

MS delay blasting.
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The waveform at the blasting pattern using MS delay electronic detonator depends on the
interference of adjacent delay time according to the degree of distance and frequency. The degree of
interference affects the size of blasting vibration at a measuring point. This study analyzed the cooperating
change characteristics of MS delay blasting separately detonated at intervals of 40ms and presented through
frequency the delay time design method that is able to reduce the cooperation of blasting vibration at the

interference, cooperation charge, frequency, MS delay blasting
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Table 1. Reduction factor by detonator delay time scatter
f T Y .
(c/9) (ms) At=t 5 + 10 + 25 + 100 + 200ms
5 200 1 1 1/2 1/3
10 100 1 1 1/3 1/6
20 50 1 1/2 1/6 1/6
50 20 1 1/2 1/3 1/6 1/12
100 10 1/2 1/3 1/6 1/12 1/25
200 o 1/3 1/6 1/6 1/25 1/50
500 1/6 1/6 1/12 1/50 1/100
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Table 2. Blasting condition

Drilling Length(L) 2.7m
Drilling Diameter(D) ¢ 45mm
Burden(W) 0.9m
Hole Distance(S) 0.9m
Explosives Emulsion
(® 32mm)
Weight per Hole 0.875kg/hole
Weight per Delay(W) 0.875kg/delay
Hole Number per Round 10 hole
Delay Time 40ms

Fig. 2. Blasting pattern.
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Table 3. Measuring data

Vertical Transverse Longitudinal
No. Distance(m
(mg;zec) Dom. F(Hz) (mf/‘gec) Dom. F(Hz) (mfnp/‘gec) Dom. F(Hz) (m)
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 51 375 5.67 37.8 6.16 318 62
4 6.68 45.8 4.54 37 9.14 235 58
5 5.27 51.8 711 64.8 7.92 70 55
6 8.13 47.5 597 47.5 114 74.8 52
7 9.14 52 11.3 57.3 14.4 65.5 50
8 9.91 46.5 5.84 35.8 13.7 238 48
9 6.22 33.8 47 335 8.89 283 45
10 6.86 46.8 8.26 68.8 104 78 42
11 749 44.3 13.3 99.3 8 65 58
12 8.76 325 6.99 116 9.14 67.3 55
13 749 32.3 8.89 126 11 59 53
14 7.37 43.5 113 9.8 14.4 201 50
15 103 68.8 13.8 97.5 14.2 206 47
16 9.91 64.8 197 110 18.8 133 45
17 7.37 42.8 121 145 17.8 58.3 40
18 2.48 263 3.21 56.5 3.48 26.3 75
19 211 35.5 2.16 34 3.19 26 80
20 1.46 38 217 2 2.29 255 85
21 1.25 40 1.49 140 1.81 27.8 90
2 1.78 394 1.89 147 3.33 23.6 95
23 2.92 64 8.26 63.8 6.21 90.5 80
24 4.54 65 6.35 758 7.89 65.8 78
25 2.29 67 5 67.5 6.87 67.5 75
26 3.33 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
29 533 40.3 7.24 85.8 11.4 70.3 65
30 419 58.3 8.13 74.3 13.3 73.5 62
31 5.08 43.5 8.76 79.5 175 573 60
32 4.57 56 711 90.5 9.53 66.3 58
33 2.73 61 5.13 79.8 572 67.8 55
34 3.56 77.8 991 78 8.76 783 52
35 2.59 65.5 5.79 85.8 7.21 65.5 50
36 4.57 39.6 8.26 83 13 63 47
37 0.921 92.3 1.32 63.3 229 9.5 115
38 0.921 41.5 1.68 65 252 923 1i3
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 23 222 43.5 105
42 1.17 37 144 69 2.67 233 103
43 1.95 39 1.75 70 271 70 100
44 1.37 74 151 124 3.44 74.3 97
45 2.29 34.8 211 94.8 3.76 725 95
46 1.54 31.8 1.57 66.8 3.32 23.5 93
47 1.13 285 13 154 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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Fig. 3. Wave overlap modeling.
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Table 4. Modeling result

Fig. 4. FFT of delay time by 0.5T, 1T, 1.5T, 2T, 2.5T and 3T.

PPV

H T (ms) (mm//sec) %

Standard 0 6.86 100

0.5 5 4.95 72

1 9 11.8 172

15 14 6.73 98

2 18 8.13 119

25 23 6.86 100

3 27 711 104
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Table 5. Determination of delay time by frequency

f T v (ms)
(c/s) | (ms) H=25 =2
200 5 125 10
125 8 20 16
100 10 25 20
70 14 35 28
60 17 25 34
50 20 50 40
40 25 623 50
30 33 825 66
20 50 125 100
10 100 250 200
5 200 500 400
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