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Abstract; The delay time identification of blasting network is easily affected by the mode confusion of EMD ,and
the IMF with false components is obtained. However,the Hilbert transform is constrained by the Bedrosian theorem.
When dealing with such components, it will produce negative instantaneous frequency , resulting in huge identification
error. CEEMD-MPE-NHT blasting network delay time analysis algorithm was proposed to solve the problems of tradi-
tional HHT blasting network delay time analysis. In this algorithm, EMD mode confusion suppression is achieved by
improving EMD and obtaining the complementary set empirical mode factory-Multiscale Permutation entropy
(CEEMD-MPE) algorithm. The IMF obtained by CEEMD-MPE is transformed by normalized Hilbert transform to re-
move the constraint of Bedrosian theorem on Hilbert transform. The envelope of the IMF component with the largest
energy content is solved ,and the time interval corresponding to the envelope peak value is the actual delay time of
the blasting network. By analyzing the difference between the actual delay time and the theoretical delay time, it can
be judged whether the detonator is in normal service condition. Further, through the interference reduction method,
the most reasonable delay time of the project is 54.51 ~59. 75ms. The research results show that the blasting network
delay time analysis based on CEEMD-MPE-NHT has important practical significance for blasting safety control.
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Fig. 1 CEEMD-MPE algorithm analysis flow chart
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Fig. 2 Section form of main cavern and

blasting excavation steps( unit:m)
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Fig. 3 Layout of blast holes for expansion excavation

of pilot tunnel on the top floor of main cavern
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Fig. 4 Time history curve of measured

blasting vibration signal
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Table 1 Energy of each IMF and proportion
of total energy based on NHT

SE REE B/ %
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Fig. 6 IMF3 component envelope
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Table 2 Comparison between theoretical delay and actual delay time of detonator (unit: ms)
Bl & XAfE RETEE Bl B SE R E R SE B SER E] R
MS1 0 0.0~12.5
MS3 50 37.5~62.5 MS1 ~ MS3 25.0 ~62.5 26. 30
MSs 110 92.5~130.0 MS3 ~ MS5 30.0~92.5 71.80
MS7 200 175 ~225 MS5 ~ MS7 45.0~122.5 57.20
MS9 310 280 ~345 MS7 ~ MS9 55 ~170 85.70
MS11 460 420 ~505 MS9 ~ MS11 75 ~225 85.90
MS13 650 600 ~705 MS11 ~ MS13 95 ~285 107.10
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Fig. 7 Time history curve of sub signal speed
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