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Influence Law of the Width of Pre Cracks on Vibration Reduction in Bench Blasting
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[ ABSTRACT] Blasting vibration is one of the important factors affecting the stability of the slope of open-pit mines. Pre
splitting blasting is usually used to control the blasting vibration, thereby reducing the impact of blasting vibration on the
stability of the slope. The width of pre cracks is a key indicator affecting the vibration reduction. The study on the width of
pre cracks is of great significance for optimizing pre crack blasting design, improving vibration reduction, and ensuring safe
production in mines. In order to investigate the influence of the width of pre cracks on vibration reduction, principles of
vibration reduction of pre cracks on blasting seismic waves were analyzed based on the the theory of wave generation and
transmission. The influence of pre cracks on the transmission and attenuation law of blasting seismic waves was verified by
numerical simulation. A quantitative analysis was conducted on the vibration reduction of the width of pre cracks using
physical similarity simulation and numerical simulation experiments, with the peak velocity of particles as the criterion. The
results indicate that when the width of pre cracks increases from 2 cm to 4 cm, the attenuation curve of the peak velocity
decreases sharply, and the vibration reduction rate monitored at each measuring point increases significantly. Subsequently,
as the width of pre cracks continues to increase to 5 cm, the decreasing trend of the attenuation curve of peak velocity
becomes gentle, with an average increase in vibration reduction rate of 3.25% . As the distance between the measuring
point and the pre crack increases, the vibration reduction rate also increases, but the increase gradually becomes gentle.
The vibration reduction rate shows an overall trend of first increasing and then decreasing.
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Fig.1 Schematic diagram of pre-splitting blasting in

the open-pit mine



2025 42 H

13 R B T2 4 9 2 X IR IR ASCR B S LA sl i, A% - 59 -

P B R el B I8 5 B B e A s 1) L A 6 07 1 5
Jr I HE AR 5 2 S I PR U S TR N, 2 A A
UGBS SUR B E A BT
UIRLEERIEAT ¥ e Ul T 3 St 1] )
i

AN

TS1 RP22
121{}7 RS22
Bk ’\‘\~
TS22

TP12' 1512 TP22

K2 PR A I i e
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Tab.1  Changes in the size of pre cracks
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Fig.4 Attenuation curves of peak vibration Velocny of particles in different directions
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Tab.2  Attenuation formulas of peak vibration velocity
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Fig.5 Variation of vibration reduction rate with

the width of pre cracks
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Fig.6  Cloud map of the stress contour
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