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Analysis of Blasting Vibration Signals From Interval Charge Structures with Different Media
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Abstract : Based on field blasting tests at the Wujiata Open-Pit Coal Mine, this study comparatively analyzed the
characteristics of blast vibration signals induced by air-medium and water-medium interval charge structures using the
CEEMDAN-Hilbert transform method. Key results indicate:water-medium blasting exhibits significantly more prominent energy
distribution in low-frequency ranges (0~70 Hz), with signal energy substantially higher than that of air-medium blasting. This
demonstrated superior coupling effects between water medium, explosives, and rock mass, enabling higher energy release for
optimized blasting effectiveness. Both blasting modes concentrate primary energy below 70 Hz, but peak energy proportion
occurs at 30~40 Hz for water-medium blasting versus 40~50 Hz for air-medium blasting. Engineering applications of
water-medium interval charging require resonance prevention measures to avoid alignment with natural frequencies of
surrounding structures, ensuring safety.
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