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Analysis of the Impact of Distance From Explasive Source on Blasting Vibration Signal Spectrum

Bi Weiguo Tian Gang Yan Yongfeng

(Shandong Provincial Key Laboratory of Civil Engineering DisasterPrevention and Mitigation (SDUST), Qingdao 266510, Shandong China)

[Abstract] Combined with a Tunnel Engineering in Linyi City,the spectrum changing situation of vibration signal at dif-
ferent distances from explosive source was analyzed through the analysis software MATLAB. It can be obtained that,in the me-
dium and near-field of blasting source, the vertical component of the dominant frequency of vibration signal is larger than that in
horizontal direction and the main vibration direction of ground vibration’s peak velocity may change from horizontal direction to
vertical direction with the increase of the distance from explosive source,and the overall trend decreases with vibration dominant
frequency tending to low frequency. In engineering blasting site similar to this engineering in blasting parameters and features
of the blasting region,the energy proportion of the horizontal component of vibration signal with low frequency is higher than
that of the vertical component,and the impact of blasting vibration on building structures also can not be neglected even at the
position far from the blasting source;in particular, seismic fortification in horizontal direction should be enhanced.
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CH-1 CH-2 CH-3
WEHES BOEE/m

v/(em =« s71) FE4H/Hz  #H6)/s vo/(em e+ s71)  F4i/Hz  #5af/s v/(emes™)  FHi/He §61/s
1 40. 2 0.3653 73.49 3.0050 0.6715 26. 61 2.9555 0. 6805 26. 61 2.9370
2 46.1 0.4775 26. 30 2.9355 0.3155 19. 35 2.9635 0. 3537 22.15 3. 0080
3 41.8 0.3380 29. 05 3.0365 0. 2805 17. 33 3.0390 0.3443 29. 05 3.0330
4 39.1 0.7857 35.10 2.9790 0.7781 33.03 2.9920 0.7648 33.03 3.0025
5 45.8 0.5536 28. 93 3.0315 0.3314 30. 88 3.0230 0. 3665 30. 88 3.0230
6 95.3 0.3446 23. 62 2.9915 0.2025 17.97 3.0350 0.2231 17. 97 3.0080
7 39.6 0.2303 71. 41 2. 3690 0.3092 31. 62 2.3145 0.3136 31.62 2. 3395
8 43.6 0.2832 32.10 2. 3680 0.2259 30. 64 2.4305 0. 2589 30. 64 2.4290
9 95. 6 0.1009 22.19 2.4095 0.1588 17. 35 2. 4000 0. 1419 17.35 2.3990
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CH-1 CH-2 CH-3

W W

45/ REE HAB/ RiE/ EH/ HEE B/ _ig/ F5/ BEE A/ R=Ig/
Hz % (mes1) Hz % (mes™1) Hz % (m+s™1)

0~15. 625 0 0.163 0.0001 0 2.718 0.0004 0 3. 815 0. 0004
15. 625~31. 25 21. 48 3. 677 0.0006 23.44 27.91 0.0026 21. 48 27.28 0.0026
31.25~62.5 41.02 36. 64 0.0028 44.92 45.1 0.0050 41.02 45. 01 0.0049
62.5~125 78.13 ° 51.21 0. 005 74.22 22.71 0.0026 111. 3 22.02 0.0026
125~250 222.7 7.752 0.0013 222.7 1.513 0.0008 222.7 1. 807 0.0008
250~500 277.3 0.531 0.0003 277.3 0. 039 0.0001 277.3 0. 055 0.0001
500~1000 574.2 0.026 0.0001 574.2 0.013 0.0001 574.2 0. 016 0.0001
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E5/ BeR L/ RBiE/ T/ REE B/ Big/ EX REE LB/ BiR/
Hz % (me+s™1) Hz % (m=s™1) Hz % (mes™1)
0~15. 625 0 2. 027 0.0003 0 17.72 0.0004 0 22.32 0.0004
15.625~31. 25 23.44 2.284 0. 0005 31.25 10.7 0.0009 31.25 5.789 0.0007
31.25~62.5 39. 06 8.513 0.0012 62.5 7.923 0.0007 62.5 6. 557 0.0007
62.5~125 78.13 54. 86 0.004 3 125 38. 49 0.0017 125 41. 75 0.0023
125~250 140. 6 32.04 0.0032 250 22.01 0. 002 250 21.5 0.0021
250~500 324.2 0. 26 0.0002 500 3.108 0. 0005 500 2. 041 0.0006
500~1000 617.2 0.019 0.0001 1000 0. 05 0.0001 1000 0. 046 0.0001
e 3
CH-1 CH-2 CH-3
3] i
i/ BEE B/ =/ F 556/ FER LA/ RIE/ T4/ ARt/ Big/
Hz % (m =+ s~1) Hz % (mes71) Hz % (m-+s™1)

0~15.625 0 1. 641 0.0002 0 10. 64 0.0003 0 6.483 0.0004
15.625~31. 25 24. 84 47.98 0.0020 25.39 23.71 0. 001 29. 3 33. 41 0.0015

31.25~62.5 35. 23 17. 47 0.0011 37.11 33.13 0. 001 41.02 30. 54 0. 001
62.5~125 96. 52 25.2 0. 003 95.7 23.06 0.0015 95.7 19. 68 0.0016
125~250 152. 2 7.229 0. 001 154. 3 7. 309 0.0006 191. 4 7.615 0. 0006
250~500 287.9 0. 469 0. 0004 287.1 2.059 0.0004 287.1 2.176 0. 0005
500~1000 542.7 0.017 0.0001 543 0. 095 0.0001 570. 3 0. 107 0.0001
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