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Network Delay Analysis in Tunnel Expansion Blasting Based
on EP-CEEMDAN-PED
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[ABSTRACT] The inherent endpoint effect and modal confusion of empirical mode decomposition (EMD) lead to
errors that can not be ignored in the analysis of blasting network delay. In order to obtain the actual network delay at the
blasting site and judge the safety of batch detonators, EMD must be improved. Through endpoint processing ( EP) of
blasting seismic wave monitoring signal, the endpoint mutation phenomenon of EMD when processing the actual endpoint of
signal was improved, so as to suppress the endpoint effect of EMD and improve the stability and accuracy of intrinsic mode
function (IMF). The EMD was improved to obtain the complete ensemble empirical mode decomposition with adaptive
noise (CEEMDAN) to suppress the modal confusion of low-frequency trend term, and combined with permutation entropy
detection (PED) to control the high-frequency modal confusion. The obtained EP-CEEMDAN-PED algorithm can identify
the actual delay time of millisecond blasting, and can effectively overcome the inherent endpoint effect and modal confusion
of EMD. Combined with the interference damping method, the reasonable damping millisecond time of actual tunnel expan-
sion blasting can be calculated as 55.14-57.93 ms, which is of great practical significance for blasting vibration control.
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Fig.5 IMF components based on EMD algorithm
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Tab.2 Comparison between theoretical delay time and actual delay time of detonators

Bl %4 SCIN [i] R B IX 18] HIE S R S1 SEPRIEMS S2 SEPRIE
MS1 0 0.0~12.5

MS3 50.0 37.5-62.5 MS1-~MS3 25.0~62.5 33.5 33.3
MSS 110.0 92.5~130.0 MS3-~ MS5 30.0~92.5 78.3 80.5
MS7 200.0 175.0~225.0 MS5~ MS7 45.0~122.5 110.3 108.9
MS9 310.0 280.0~345.0 MS7~MS9 55.0~170.0 103.3 104. 1
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