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Table 1 Blasting vibration of different numbers of free surfaces and different test points
i3 1-1 1-2 2-1 2-2 1-a 1-b 1-c 2-a 2-b 2-¢
H0 I /m 248 248 239 239 248 445 612 239 434 603
For B 2yi kg 82 69 200 200 82 82 82 200 200 200
ST 1 2 2 3 1 1 1 2 2 2

3 RIRMEIEIE S 1-1~2-2 (93 1 o) o B -a R i 2 4 2 BB Fourier 437 i 15 21 18 oh %
R (PSD) K, i PSD WAl 1, B R sh 5 5 1-1 ~2-2 89 =8 43 53 4 50. 78, 54. 69, 41. 02,
41.02 Hz,
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Fig. 3 Monitoring signal (1-1~2-2) velocity-time curves of blasting vibration
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Fig. 4 Power spectral density map of blasting vibration signal (1-1~2-2)
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Table 2 Energy distribution of blasting vibration signal (1-1~2-2)

NS BE R/ (mm » 5717

s A e
i 111 fie 12 5 21 W 20

1 0~7.812 5 8.346 7 0.042 3 0.063 7 1.001 4
2 7.812 5~15.625 0.060 8 0.058 8 0.264 8 0.042 0
3 15.625~31. 25 15.662 8 0.068 0 32.258 6 1.603 5
1 31.256~62.5 1 935.475 0 86. 858 2 498. 663 8 78.855 8
5 62.5~125 264.442 1 15.230 0 156.725 0 27.077 5
6 125~250 78.738 2 5.010 9 23.780 6 3.863 1
7 250~500 21.978 5 1.543 2 0.3377 0.148 6
8 500~100 0 2.879 2 0.025 4 0.018 0 0.009 6

pagill 2 317.538 108. 836 8 712.112 2 112.601 5

%3 BHIRIES l-a~1-c M 2-a~2-c L ENH
Table 3 Energy distribution of blasting vibration signal (1-a~1-¢) and (2-a~2-c)

2

NP AR BE R/ (mm » 57 1)

WS A WA /Hz

5 1a G 2-a 55 1-b 5% 2-b 75 1< 5% 2-c
1 0~7.812 5 8.346 7 0.063 7 0.045 8 0.152 6 0.071 8 0.290 1
2 7.812 5~15.625 0.060 8 0.264 8 0.3317 0.182 6 0.063 5 0.339 6
3 15.625~31.25 15.662 8 32.258 6 6.387 8 1.975 1 4,746 5 1.2357
4 31.25~62.5 1935.475 0 498. 663 8 5.201 0 1.205 0 33.687 2 14.729 6
5 62.5~125 254,442 1 156.725 0 45.034 0 5.292 8 5.801 9 2.264 4
6 125~250 78.738 2 23.780 6 70.436 7 12.685 3 4,169 1 0.593 8
7 250~500 21.978 5 0.3377 4.837 9 0.202 2 0.351 3 0.030 7
8 500~1 000 2.879 2 0.018 0 0.016 4 0.011 3 0.014 1 0.013 3

peyill 2 317.538 712.112 2 132.291 3 21.706 9 48.905 4 19. 497
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Influence of free surface on energy distribution
characteristics of blasting vibration

Wu Congshi's Xu Rongwen'?, Zhang Qingbin'
(1. College o f Civil Engineering and Architecture , Changsha University
of Science and Technology, Changsha 410114, Hunan, China;
2. Gansu Province Transportation Planning s Survey & Design Institute Co. Ltd ,
Lanzhou 730030, Gansu, China)

Abstract: In combination with the measured data of the blasting vibration, the total energy, the fre-
quency band energy, and the PPV of each band of the blasting vibration signal with different numbers
of free surfaces were obtained using the wavelet analysis. Then the energy distribution characteristics
of the blasting vibration signal with different numbers of free surfaces were studied. The results show
that the slotted blasting or cut blasting is restricted by a single free surface, thus most of the energy
of the explosion will be consumed as seismic energy; the greater the number of free surfaces, the less
the total energy of the blasting vibration signal; with the increase of the of free surfaces, the distribu-
tion of the vibration components of each frequency band can be affected, which makes the blasting vi-
bration energy more tend to be the high frequency distribution, so that the energy in the middle and
low frequency can be reduced, and the vibration velocity is reduced as well; the PPV of the high fre-
quency band is higher than that of the low frequency band, but the duration of the vibration is shor-
ter, and the energy attenuation is faster in the same vibration signal. It is suggested that, in the de-
sign of reducing the blasting vibration, it is more effective to optimize the initiation scheme by using
as many free surfaces as possible than by merely reducing the single segment of detonating charge.
Keywords: slotted blasting; free surface; blasting vibration; wavelet analysis; energy of each band;
peak particle velocity of blasting vibration(PPV)
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