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Application research of directional cumulative blasting for weakening reverse
faults in fully mechanized excavation face
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Abstract: Aiming at the stability problems of the surrounding rock of roadways and the coal-rock in the tectonic
area resulted from ordinary blasting in the reverse fault of the comprehensive excavation face, the coal and gas
outbursts caused by blasting disturbance in the reverse fault structural zone were studied through theoretical
analysis and comparison simulation experiments. Prevention measures such as changing the charge structure and
using the directional cumulative blasting were proposed and applied in practice. It was found that the transmission
and reflection of the blasting stress wave occur at the interface of coal and rock when the blasting stress wave

propagates to the reverse fault structure area. The cumulative damage of blasting vibration causes the most serious
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damage to the interface of different coal and rock media, enlarges the damage degree and scope of coal and rock
and provides a weak surface for the occurrence of coal and gas outburst even gas dynamic disasters. Directional
cumulative blasting can concentrate the blasting action in the direction of rock and reduce the disturbance of the
stress wave to the coal-rock in the structural area. Under the experimental conditions, the stresses in the energy
accumulation and non-accumulation directions are respectively about 2 times and one third of those of ordinary
blasting. The field application of directional accurately cumulative blasting in crossing hard rock faults in fully
mechanized excavation face shows that, after blasting, the crack damage expands in the hard rock of the working
face which meets the purpose of pre-weakening and the requirement of the rock breaking of the comprehensive
excavator, and the coal-rock in the reverse fault structure area above the working face is basically complete which
provides a guarantee for safe and rapid crossing the hard rock reverse faults in fully mechanized excavation face.

Key words: mining engineering; coal and gas outburst; blasting stress wave; geological structure belt; reverse

fault; directional cumulative blasting
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Fig.1 Cross-section of gas outburst in Daping coal mine
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Table I Mechanical parameters of prototype coal and rock
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Table 2 Ratio parameters of materials in blasting tests
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Fig.9 Test system and data monitoring strain brick
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Fig.14 Stress variation curves due to cumulative blasting
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Table 3 Mechanical parameters of sand rock in reverse fault
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Table 4 Parameters of blast holes and charge weight
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Table 5 Parameters of accumulating blasting
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Fig.17 Structure charge rolls of cumulative blasting
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Fig.19 Observation in hole at 1.2 m of rock after blasting
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Fig.20 Observation in hole at 8.74 m of coal after blasting
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Fig.21 Maintenance effect during roadway excavation
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