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Abstract To investigate the rock damage mechanism of multi-hole blasting and the selection of initia-
tion pattern, a mechanical model of stress superimposed propagation and rock cumulative damage was
established for multi-hole cylindrical charge blasting. With this model, the rock damage and blasting
seismic effects under different initiation patterns were comparatively analyzed. Besides, roof deep-hole
blasting experiments with five initiation patterns were conducted in a coal mine in Xinjiang, and the blas-
ting vibration responses were monitored and analyzed. The results show that the established mechanical
model can realize the quantitative solution of the superimposed propagation process of explosive stress
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waves induced by simultaneous initiation of multi-hole cylindrical charge. The cumulative damage mech-

anism of rock subjected to multiple rounds of explosive stress waves under sequential initiation pattern

was revealed. Moreover, the correctness of the established mechanical model was verified by the numer-

ical simulation results. The degree and scope of rock blasting damage was higher under simultaneous ini-

tiation pattern, but the blasting-induced seismic intensity rose with the increases in the number of initia-

tion holes and the explosive charge. When a group of (four) fan-shaped holes were initiated simultane-

ously in a coal mine in Xinjiang, the source energy of blasting seismic reached 1. 1x10° J, which was

close to the critical safety value. At the same time, the strong blasting vibration induced the instantane-

ous emission of gas from the coal seam, which easily led to the excessive concentration of gas in the

roadway. Considering the blasting destressing effect, blasting seismic control, and operation efficiency,

the reasonable initiation pattern of roof deep-hole blasting was determined.

Key words rock burst; multi-hole blasting; stress superposition; cumulative damage; vibration effect
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Fig. 1 Computational model for blasting stress field

induced by cylindrical charge in multi-hole blasting
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Fig.2 Typical layout of roof deep-hole blasting

holes in coal burst mines

R BRSNS

Table 1 Parameters of blasting holes and explosive charge
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Fig. 3 Blasting stress distribution at different times after simultaneous detonation in multi-hole blasting
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Fig. 4 Maximum blasting stress in rock after simultaneous

detonation of cylindrical charges in multi-hole blasting
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Fig. 7 Mises effective stress and rock damage under simultaneous initiation pattern ( Case 1)
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initiation pattern in multi-hole blasting ( Case 2)
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