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Estimation of the Vibration Level Caused by Open Pit Blasting

Sunao Kunimatsu, Koji Nakacawa, Fusanori Miura, Takeshi IMAMURA
and Masanori SAKAMOTO

Abstract

The purpose of this study is to propose a predictor of the vibration level (VL).

First, we measured hundreds of accelerograms of ground vibration caused by open pit blastings. VLs were
obtained from these accelerograms by the vibration level meter.

To estimate the VL, three variables that were considered to be closely connected with VL were chosen, namely,
average charge/detonator, W (kg), average time delay, T (ms), distance from the source, [ (m), and we assumed the

predictor for the VL as follows;
VL =Kw D 17

Then, we carried out multi-regression analysis using the above equation. The result was

VL = 156 W'().liﬂi[) ().ZZBT' 0.029

The coefficient of determination of this equation is 0.75.
It should be emphasized that the attenuation factor of the VL is 0.228. and this magnitude is nearly one—tenth of
the average value for the peak particle velocity, 8 = 2.0.
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Table 1 Apparatus used in the experiments

Acceierometer Rion KK. PV-87
Pre-amplifire Rion KK. VP-14A
Amplifire Sanei-Sokki KK. 6L02
Recorder TEAC KK. R-61
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Fig. 4 An example of vibration record (accelero-
gram).

Table 2 List of vibration levels

No. Observation station
1 2 3 4 5
1 56.5 54.9 69.2
2 59.3 37.9 37.5
3 59.9 46.4 45.5
4 65.6 47.6 52.3
5 62.0 44.5 46.2
6 61.4 62.1 59.4 68.9
7 58.6 60.1 61.4 67.6
8 56.1 54.1 51.8 44.2
9 56.9 56.6 53.6 51.3
10 52.4 51.7 48.4 44.9
11 54.0 52.9 51.4 43.2
12 55.2 53.9 51.4 42.6
13 61.5 62.0 69.8
14 59.0 53.1 51.2 46.7
15 60.4 53.4 51.2 49.6
16 61.6 52.9 51.1 42.9
17 64.1 54.7 52.3 41.0
18 64.1 52.9 51.0 41.0
19 54.3 60.5 61.5 57.7 68.9
20 56.6 61.2 60.9 58.9 69.9
21 68.4 57.9 55.5 53.2 45.7
22 64.3 52.5 50.9 49.2 39.6
23 57.5 53.4 53.5 51.9 48.9
24 60.1 52.7 52.3 50.4 45.7
25 64.8 54.7 53.0 52.4 44.8
26 54.4 61.3 60.0 62.8 69.6
27 62.2 54.8 52.9 50.3 48.2
28 62.5 55.3 53.3 53.8 51.3
29 67.0 55.3 53.4 52.3 42.9
30 52.1 60.5 62.6 58.7 68.5
31 51.1 55.5 56.6 56.2 66.4
32 59.9 54.0 53.5 51.1 45.7
33 61.6 54.9 51.9 51.5 43.0
34 56.9 54.9 50.6 43.7
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Vibration level (dB)
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Table 3 List of variables

No. variables*
1 2 3 4 3] 7 8
1 2 3 4 5
1 10 10 24.89 24.89 29.60 29.60 94.4 354.4 334.6 137.4
2 3 6 21.85 10.93 26.10 15.00 170.0 115.4 478.0 436.0
3 6 12 24.48 12.24 26.10 15.00 209.1 131.0 487.8 477.2
4 5 10 27.10 13.55 29.10 15.00 138.9 138.0 438.0 351.0
5 7 14 27.31 13.66 28.85 15.75 176.9 137.0 467.0 390.6
6 11 11 26.54 26.54 30.35 30.35 94.4 311.0 302.0 346.0 148.4
7 5 5 23.75 23.75 29.60 29.60 175.0 256.0 265.2 348.0 176.2
8 6 12 23.06 11.53 26.10 15.00 207.3 251.2 319.2 479.8 423.0
9 5 10 25.10 12.55 29.10 16.00 138.9 197.2 247.2 390.0 289.6
10 6 12 26.81 13.40 29.85 16.75 159.1 238.0 300.0 454.4 372.6
11 6 12 27.93 14.00 29.35 15.25 159.1 250.4 317.2 476.2 412.0
12 6 12 21.52 10.76 26.10 15.00 207.3 254.8 325.6 487.4 461.8
13 9 9 22.31 22.31 25.85 25.85 93.8 304.0 292.2 134.0
14 7 13 26.11 14.06 28.25 16.50 216.7 144.4 227.0 284.0 324.0
15 5 10 28.72 14.36 29.50 14.75 138.9 144.4 245.6 307.6 379.0
16 5 10 27.07 13.54 27.85 14.10 138.9 131.8 248.2 314.0 403.8
17 6 12 25.85 12.93 26.10 18.00 209.1 132.0 257.2 325.0 427.8
18 6 12 23.68 11.84 26.10 15.00 209.1 116.8 249.0 319.0 445.2
19 5 5 27.76 27.76 30.01 30.01 75.0 337.0 283.8 274.6 322.6 128.8
20 10 10 29.11 29.11 30.51 30.51 83.9 321.8 274.2 269.8 328.0 139.2
21 6 12 23.89 11.95 26.10 15.00 159.1 123.2 252.2 321.2 482.6 432.2
22 6 12 24.02 12.01 26.10 15.00 159.1 126.6 259.0 329.2 491.8 459.8
23 3 5 19.59 9.80 29.01 15.00 117.5 154.0 216.8 269.2 414.2 313.0
24 6 12 28.00 14.00 17.50 15.50 159.1 144.4 217.0 272.4 419.8 324.8
25 6 12 29.39 14.69 29.01 16.50 159.1 136.8 257.0 323.8 482.4 417.0
26 10 10 28.16 28.16 29.26 29.26 94.4 319.2 270.6 265.2 324.0 135.6
27 6 11 25.09 13.69 29.26 15.75 167.0 142.8 239.4 300.0 453.0 367.4
28 5 10 28.26 14.13 28.26 14.25 138.9 150.8 235.2 294.0 443.2 349.8
29 6 12 25.93 12.97 26.10 15.00 159.1 130.2 259.0 328.2 489.6 437.6
30 4 4 25.88 25.88 29.26 29.26 50.0 334.0 278.6 268.4 316.0 122.8
31 5 5 25.21 25.21 28.51 28.51 112.5 303.6 266.8 269.4 340.6 160.8
32 6 12 26.01 13.01 26.01 14.00 159.1 142.8 234.0 293.2 444.4 357.0
33 6 12 26.01 13.01 26.01 14.00 159.1 141.8 262.2 328.8 488.2 421.1
34 6 12 21.06 10.53 26.10 16.50 159.1 264.0 331.8 492.4 433.2
* Var.1:number of boreholes Var.5:max. chargé&/borehole
Var.2:number of detonators Var.6:max. charge/detonator
Var.3:average charge/hole Var.7:average time delay
Var.4:average charge/detonator Var.8:distance from the source
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