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Abstract: Based on the process of modulating white noise, the frequency function is determined, and the gamma function is
selected as the intensity function to construct a single-hole blasting vibration prediction model that can describe the randomness
and non-stationarity of the waveform. Taking the field measured waveform as the comparison sample and the residual similarity
as the evaluation index, the approximate interval of the model parameters conforming to the field measured waveform is
calculated by the trial and error method. The trial and error interval of each parameter is divided and the optimal parameters of
the model are obtained by orthogonal design and range analysis. The optimal parameters of the model are substituted into the
blasting vibration prediction model. The output waveform curve of the model is in good agreement with the peak time, peak
vibration velocity, duration and main frequency of the field measured waveform, which proves the correctness of the
constructed model and the parameter determination method. The output peak vibration velocity of this model and the prediction
results of Sadovsky formula are compared with the peak vibration velocity of the measured waveform respectively. The smaller
calculation error proves the superiority of this model.
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Fig. 2 Variation of strength curve and model parameters
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Table 5 Division of factor levels within interval range

T Iy o p n y
1 400 1.6 20 210 1.4
2 450 1.8 25 220 1.5
3 500 2.0 30 230 1.6
4 550 2.2 35 240 1.7
5 600 2.4 40 250 1.8
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Table 6 Residual similarity calculation results

2H ) Iy a B n y Cr
1 400 1.6 20 210 1.4 0.126
2 400 1.8 30 240 1.8 0.347
3 400 2.0 40 220 1.7 0.520
4 400 2.2 25 250 1.6 0.378
5 400 2.4 35 230 1.5 0.391
6 450 1.6 40 240 1.6 0.288
7 450 1.8 25 220 1.5 0.251
8 450 2.0 35 250 1.4 0.488
9 450 2.2 20 230 1.8 0.290
10 450 2.4 30 210 1.7 0.414
11 500 1.6 35 220 1.8 0.226
12 500 1.8 20 250 1.7 0.165
13 500 2.0 30 230 1.6 0.408
14 500 2.2 40 210 1.5 0.470
15 500 2.4 25 240 1.4 0.367
16 550 1.6 30 250 1.5 0.165
17 550 1.8 40 230 1.4 0.400
18 550 2.0 25 210 1.8 0.305
19 550 2.2 35 240 1.7 0.479
20 550 2.4 20 220 1.6 0.283
21 600 1.6 25 230 1.7 0.118
22 600 1.8 35 210 1.6 0.330
23 600 2.0 20 240 1.5 0.209
24 600 2.2 30 220 1.4 0.426
25 600 2.4 40 250 1.8 0.402
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Table 7 Maximum residual similarity Cg range analysis table
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K1 1.76 0.92  1.07 1.64 1.81
K2 1.73 149  1.42 1.71 1.49
K3 1.64 1.93 1.76 1.61 1.69
K4 1.63 204 191 1.69 1.70
k1 0214  0.112 0.130 0200 0219
k2 0210 0.181 0.172 0207  0.180
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Fig. 10 Comparison of measured waveform and simulated

waveform vibration velocity and FFT transformation
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Table 8 Comparison of waveform curve characteristics between

measured and simulated waveforms

5 A
PR . [H]/ms Hz
(cm-s'h)

SEMEHE 9.82 29 70 29
BB 8.41 29 66 33 0.524
W% 1436 0.00 571 13.79
SEMEHE 037 25 60 25
' BRIEEE 033 26 58 24 0.525

W75 % 10.81 4.00 3.33 4.00
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Fig. 11 Fitting results of Sadovski model
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Fig. 12 Monitoring plan for bench blasting vibration
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Fig. 13 Sample waveform of blasting vibration monitoring at

monitoring point 2 of borehole 1
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Table 9 Parameters of on-site test for bench blasting vibration
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‘ 2.67 83.0

L 1 0.90 150 164.0 250 12 4.7

‘ 0.59 121.0

HufL 2 0.33 160 1640 250 12 45

AL 3 1.12 140 115.0 250 12 5.0
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Table 10 Approximate range of model parameters determined by
trial and error experiments
ZH I a B Ui Y

% [100,300] [100,200]  [3,7]

[2.0,2.8] [20,40]

& 1 XESEE R &E RIS

Table 11 Division of factor levels within interval range

BTG, kAR N 14, R 14 TR, 71 RS
72 M RO IR B TR (R AR AR P 2R 22
8.85%, "3 JEAL"3 Ml AU BAIR B TS A F) i
MERPFBIRZEN 7.00%. SAKE, IHSLMEIrS
TR AR WA R . WRfELIN 22, FRBEmTIA) . A0S
WERN, MR, SRS G R AT
i, AL BRSO (17 FAS AR AT DLF 5 52
D73 I BT BT
® 13 RAKRERUE CGIRESTE

Table 13 Maximum residual similarity Cr range analysis table
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LS fo @ p U v Kl 182 131 155 175 2.18
1 100 2 20 100 3 K2 2.06 1.88 1.88 1.97 1.42
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Table 12 Residual similarity calculation results K5 0.171  0.198 0.204 0.188 0213
2H ) I a B n y Ce A KT 2 4 3 4 1
1 100 20 20 100 3 0.261
2 100 22 30 175 7 0.504 10 U
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Fig. 14 Comparison of measured waveform and simulated

waveform vibration velocity and FFT transformation
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Table 14 Comparison between measured waves and simulated

waves
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Fig. 15 Fitting results of Sadovski model
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