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Blasting seismic waves energy distribution based on EEMD

XU Zhen-yang , YANG Jun, CHEN Zhan-yang, LIU Yan-yan
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract; Blasting with electronic detonators can be used to make the main frequency band of energy distribution of
blast vibration signals move towards high-frequency and the distribution trend is more even. Here, EEMD (a collection of
empirical mode decomposition) was used to analyze the main frequency band of blasting vibration energy distribution. The
results showed that the main frequency band of blasting vibration energy appears in the range of 15 ~45 Hz; blasting
vibration energy distributing in the frequency range of below 10 Hz is less than 4. 5% of the total energy, the low-
frequency vibration damage was avoided effectively; introducing blasting vibration energy distribution and energy
distribution proportion in frequency domain into the building safety analysis is an effective attempt.
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Fig. 2 Places of monitoring points
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Tab. 1 Table of blasting vibration monitoring results
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B9 HEE/(em-s™') PEE/ (em-s™') PEE/ (em-s™')  FHi/He FHi/Hz F i/ Hz PEE/m EEZE/m
m 1 1.21 0.98 1.36 19.2 18.4 21.8 39 3
= 1.19 0.97 1.25 19.1 18.8 21.0 39 3
& 3 0.83 0.78 0.59 15.6 18.7 15.3 47 3
5 4 4.65 3.83 3.82 30.6 18.3 16.5 15 7
M5 4.18 2.66 2.2 28.4 21.0 24.7 28 7

M 6 1.22 1.09 1.03 18.4 17.9 18.9 35 7
=i 0.64 0.58 0.52 20.8 21.2 18.2 47 7
M5 8 0.39 0.40 0.35 23.6 22.4 24.1 47 7
M9 0.41 0.29 0.30 23.9 21.2 23.8 52 7
M5 10 0.3 0.43 0.32 20.6 18.4 20.5 59 7
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Fig. 4 Blasting vibration
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Tab. 2 Energy distribution of blasting vibration frequency band
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