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Foreword

With extensive application of blasting technology, the damage caused by
blasting vibration on surrounding environment and structures attracts lots of at-
tention. The blasting vibration hazard has become an important issue in both en-
gineering application and academic studies. However, due to the strong random-
ness, fuzziness and uncertainty of blast seismic wave, even a simple problem such
as its propagation laws of blast seismic wave in rock and soil has not been com-
pletely understood. Such issues as how to analyze the signals of blasting vibra-
tion, how to control and eliminate the blasting vibration hazard, etc. , have been
the frontier and hard topics in blasting engineering.

Based on huge in-situ monitoring data and the newest mathematical analysis
method, the book summarizes some domestic and overseas research work on blas-
ting vibration effect and its damage control in recent years, and makes a system-
atic study on the following topics: generation and propagation of blast seismic
wave, the monitoring and forecast of blasting vibration, the analytic technique of
blasting vibration signals, the energetic distribution of signals with different fre-
quency bands, dynamic response of structures under blasting vibration, blasting
vibration hazard control and construction of safety criterion of blasting vibration.

The book reviews the research status in blasting seismic effect and hazard
control and the insufficiencies. Fourier transform, short-time Fourier transform,
wavelet transform and HHT transform are used to analyze the short-time and
non-stationary characteristics of blasting vibration signals.

Through HHT transform, IMF component, momentary input energy, mar-
ginal spectrum and energy spectrum of signal were obtained. With these indexes,
the time—frequ(éncy'characteristics, energy distribution, transmission law and the
influences of working condition in chamber blasting were revealed.

The blasting vibration is considered as a course of dynamic response. Its re-
sponse spectrum was originally calculated with analytical expression of trigono-
metric interpolation. The influence of explosion parameters on response spectrum
was elaborately investigated. The results showed that the response characteris-

tics of structures to blasting vibration are clearly different in single decked charge
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and in multi-decked charge blast. Multi-decked charge blast technique not only
takes on good effects on wave interference, but also increases the probability of
selective magnification in the structural response on blast vibration. The effect of
selective magnification to blasting vibration wave varies from each structure.

The key to achieve initiative control of vibration hazard by means of wave in-
terference is the selection of reasonable interval of delay time. In this work, the
reasonable interval of delay time was obtained by separating every sub-signal
from measured millisecond blasting vibration signal with time-energy density
analysis and time-frequency transform technique from wavelet theory. It is con-
cluded that the reasonable interval of delay time isn’t a special value, but several
time segments.

The book consists of 13 chapters altogether: introduction, generation and
propagation of blasting vibration, Fourier transform of blasting vibration signals,
wavelet transform of blasting vibration signals, HHT transform of blasting vi-
bration, comparison of wavelet transformation with HHT of blasting vibration
signal, blasting vibration monitoring, blasting vibration forecast, energy distri-
bution characteristics of blasting vibration signal in different frequency bands, vi-
bration characteristic analysis of chamber blasting, dynamic response characteris-
tics of structure under blasting vibration, blasting vibration damage mechanism
and safety judgment, and initiative control of blasting vibration hazard, etc.

The book is a comprehensive summary of the authors’ research work for
many years, which was supported by the National Science Foundation of China
(Grant No. 50490274, 50678028, 50674107, 10472134), and the China National
Program on Key Basic Research Project (Grant No. 2002CB412703). At the same
time, lots of references in the field are cited in the book. We would like to grate-
fully acknowledge all the authors and the organizations. The book can be a prac-
tical reference to engineers, technicians and researchers. Any corrections and

suggestions are warmly welcomed.

Author
June 2008
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