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Safety criterion of blasting vibration for structure based on wavelet
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Abstract: According to the collected field data of blasting vibration, the time-frequency characteristic analysis for blasting
vibration signals is made by use of the wavelet packet analysis technology. According to the multi-resolution decomposition of
wavelet packet transform, the wavelet packet frequency band energy is deduced on different bands of blasting vibration signals,
and it can reflect the total influence of all the three key elements (the intensity, frequency and duration of vibration) of blasting
vibration. Considering the dynamic response of structures, the influence of the inherent characteristics of the controlled
structures on the blasting vibration dynamic response is discussed, and the frequency band response coefficients for the
controlled structures by blasting vibration are obtained. A safety criterion of multi-factors blasting vibration called response
energy criterion is firstly established. The criterion can reflect the total influence of the intensity, frequency and duration of
vibration and the characteristics (natural frequency and damping ratio) of dynamic response from the controlled structures
themselves. and the feasibilitv and reliability of the criterion are validated bv some practical engineering cases.
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Table 1 The range for frequency band of reconstructed signal of blasting vibration signals by wavelet packet analysis

¥ S,,/Hz S, /Hz S,,/Hz S, Hz S, , Mz
1 0~500 500~1000
2 0~250 250~500 500~750 750~1000
3 0~125 125~250 250~375 750~875 875~1000
4 0~62.5 62.5~125 125~187.5 875~937.5 937.5~1000
5 0~31.25 31.25~62.5 62.5~93.75 937.5~968.75 968.75~1000
6 0~15.625 15.625~31.25 31.25~46.875 968.75~984.375 984.375~1000
7 0~7.8125 7.8125~15.625 15.625~23.4375 984.375~992.1875 992.1875~1000
8 0~3.90625 3.90625~7.8125  7.8125~11.71875 992.1875~996.09375  996.09375~1000
9 0~1.953125 1.953125~3.90625 3.90625~5.859375 996.09375~998.046875 998.046875~1000
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Fig. 1 The relationship among response coefficient, natural
frequency and damping ratio
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Fig. 2 The monitoring velocity history curves of blasting vibration
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Table 2 The monitoring results of blasting vibration
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Table 3 Safety criterion of blasting vibration established in China
in 2003
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Table 4 Parameters of dynamic response for the controlled

structures
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Table 5 The response energy for the controlled structures by blasting vibration
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