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Fig. 1 Layout of survey points
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Table 1 Site test related parameters

W G A5 h/m H/m Q/kg q/kg n
1 395. 88 371. 330 104.0 22.3 1,3,5,7,9,11
2 425.53 373.653 108.0 23.1 1,3,5,7,9,11,13
3 422.58 374,117 115.5 24.8 1,3,5,7,9,11,13
4 386. 87 371.796 124.0 30.9 1,3,5,7,9,11,13
5 428. 87 373.188 116.0 24.9 1,3.5,7,11,13
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Table 2 Wavelet packet analysis results of blasting vibration signals

W s v/(cm+ s ) f/Hz w/Hz E/(cm® + s°%) P/%
Az J5 I 1.07 71. 4 23.438~144.532 70. 217 60. 337
ACy J7m) 1.02 43.5 0~121.094 92,451 69. 230
Az FF 1)) 0.89 47.0 7.813~105. 469 93. 696 61.968
Bz Jr D) 1. 64 56. 9 0~117.188 112.989 61. 884
B(y J7 ) 1. 29 80.0 7.813~121. 094 120. 756 63. 740
Bz 7)) 1. 30 88.3 7.813~125. 000 117. 492 67.396
Clx F7m)) 1.28 83.3 0~121.094 60. 818 79. 265
CCy Jrm) 1.14 67.6 0~58. 594 71. 264 68.374
C(zI7m) 1. 30 66.7 15.625~121. 094 74. 969 70. 953
D(x J7 1)) 0.55 65.5 15.625~121.094 24.121 81.937
DCy F1a) 0. 66 56.7 0~125. 000 41. 828 88. 419
D(z 7)) 0.39 57.6 7.813~125.000 40. 958 71.735
E(x J71D) 0.49 60.0 0~121.094 32.180 89. 206
E(y D) 0. 40 56.3 3.906~121. 094 28.431 90. 759
ECGz D 0.42 58.0 15.625~121. 094 31. 370 86.939
F(x J7m) 1.72 40. 6 7.813~117.188 142,572 72.473
F(y Jim) 1.41 46. 4 3.906~125. 000 137. 659 81.569
F(z 7mD 1.37 52.7 15.625~121. 094 145.762 69.132
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Fig. 2 Energy distribution of blasting vibration signals at measuring points
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Influence of tunnel excavation blasting vibration on earth’s surface
based on wavelet packet analysis

Fei Honglu, Zeng Xiangyu, Yang zhiguang
(Institute of Blasting Technique, Liaoning Technical University ,
Fuxin 123000, Liaoning, China)

Abstract: In this work, based on the blasting vibration live data collected, the energy distributions at
different frequency bands for the blasting vibration signals were obtained by the wavelet packet analy-
sis technology. By comparing the results of each point analysis it was found that the tunnel excavation
blasting seismic wave energy mainly concentrated in the tangential and radial directions; along the di-
rection of the tunnelling, with the increase of the distance between the tunnel faces, the main frequen-
cy of the seismic wave decreased and the energy concentration frequency band became narrower and
developed to the low frequency band; however,along the vertical direction of the tunnel, the main fre-
quency decreases with the decrease of the depth and, at the same time,the wave energy concentration
frequency band became narrower and developed to the low frequency band. The results show that
wavelet packet analysis is an effective approach to estimating the structure safety under blasting vibra-
tion conditions.

Keywords: mechanics of explosion; wavelet packet analysis; energy distribution; blasting seismic;
blasting vibration
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