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[ABSTRACT] The imperfection of two typical formulas for predicting the peak velocity of blasting vibration were ana-
lyzed and compared in order to get the accurate results to prevent the occurrence of blasting vibration disasters and acci-
dents. Relationship between vibration velocity attenuation and rock tensile strength in urban blasting under the effect of
group holes was discussed. The dimensions of 8 main influencing factors, extracted through blasting vibration velocity atte-
nuation analysis, were used to derive the multivariate nonlinear mathematical model of blasting vibration velocity attenuation
considering the tensile strength of rock mass. Combined with the monitoring data, nonlinear regression analysis was carried
out using the software of 1stOpt. Results show that the average relative error of the predicted value by the improved formula
are 2.81% , 10.56% and 4.42% respectively at three sites, which are lower than these by the traditional prediction for-
mula. This verifys the correctness of the derived mathematical model and its reliability as a reference for the study of blas-
ting vibration disaster prevention.
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13 main factors affecting blasting

vibration velocity
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Tab. 2

PPV and related parameters in different sites

WS G BOEE/m FE2 H/m v,/ (em -+ s7") v,/ (em -+ s™") v,/ (em = s7") vp/(em = s7h)
1 56.50 18. 66 5.32 5.53 9.28 9.28
2 70.10 20.23 4.49 4.02 6.88 6.88
3 1" 85.40 25.31 1.88 1.82 3.29 3.29
4 99.50 30. 19 1.35 1.24 2.69 2.69
5 121.20 40.95 0. 82 0.96 1.56 1.56
6 40.50 8.37 3.49 6.28 6.38 6.38
7 57.10 10.74 2.95 4.69 2.50 4.69
8 2" 68. 60 13.93 1.88 2.20 1.42 2.20
9 88.70 17.25 1.41 0.88 1.15 1.41
10 109. 50 18.84 0. 60 0.45 0.58 0.60
11 39.82 5.27 1.60 0.94 2.41 2.41
12 46. 89 5.62 1.47 1.14 1.71 1.71
13 3* 50. 67 4.94 0.90 0.65 1.27 1.27
14 58.81 5.50 1.40 0.76 0.87 1.40
15 65.42 4.97 0.87 0.92 1.60 1.60
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Tab.3 Comparison of predicted value of different

formulas and PPV cm/s

e . vp

g i RO k@ R(e)
1 9.28 9.59 9.30 9.29
2 6.88 5.94 6.66 6.82
3 1" 3.29 3.83 3.84 3.47
4 2.69 2.73 2.50 2.59
5 1.56 1.76 1.26 1.50
6 6.38 6.69 6.58 6.38
7 4.69 3.60 4.32 4.67
8 2f 2.20 2.58 1.97 2.32
9 1.41 1.62 1.28 1.16
10 0. 60 1.11 1.31 0.76
11 2.41 2.18 2.18 2.38
12 1.71 1.82 1.84 1.67
13 3* 1.27 1.68 1.66 1.37
14 1.40 1.42 1.43 1.47
15 1.60 1.27 1.26 1.51
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Tab.4 Average relative error and R of different formulas

S— =K(1) #(2) K (14)

gy MDHER PHER e X PR e X PR e
/% /% /% /% /% /%

1 3.34 0.22 0.11

2 13.66 3.20 0.87

3 1 16.41 9.54 0.968 9 16.72 9.29 0.988 8 5.47 2.81 0.998 1

4 1.49 7.06 3.72

5 12.82 19.23 3.85

6 4.86 3.13 0

7 23.24 7.89 0.43

8 2" 17.27 29.05 0.927 8 10.45 29.81 0.968 3 5.45 10.56  0.995 5

9 14.89 9.22 17.73

10 85.00 118.34 26.67

11 9.54 9.54 1.24

12 6.43 7.60 2.34

13 3 32.28 14.06  0.5689 30.71 14.25 0.569 7 7.87 4.42 0.978 0

14 1.43 2.14 5.00

15 20.63 21.25 5.63
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