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Simulation and optimization of blasting parameters for mechanized mining

of steeply inclined thin veins based on discrete element method
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Abstract It is the key factor to realize the high efficiency and stable operation of small-sized mining robots that

the blasting space is regular and even in steep and extremely thin vein shrinkage mining. To improve the smooth

surface control effect of blasting in narrow space, the discrete element method (DEM) and the coupled simulation

method of bonded particle model are adopted, the blasting effect of steeply inclined extremely thin veins under

different blasting parameters was studied, and the blasting layout and parameters were optimized by taking the

regularity of blasting spatial profile as the evaluation index. The results show that, under the same row and hole

spacing, the regularity coefficient of the rectangular hole arrangement is the highest, and that of the rectangle and

interval empty hole is the second. Combined with the economic index of blasting and the regularity coefficient of the

stope section, the blasting method of rectangle and interval empty hole charge is recommended, the best mesh

parameters of the holes is 0. 4 mX0. 8 m.
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Fig. 1 The force-displacement behavior of bonded

particle model and parallel bond
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Fig. 2 Section of blasting simulated by discrete element

method and the arrangement of blast holes
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Fig. 3 The results of blasting simulation by discrete element
method(a)Overbreak and underbreak assessment;

(b)Simulation of blasting in the direction of stope strike
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Fig. 4 Numerical simulation results of zigzag hole arrangement

with 0. 4 m bottom row spacing and different hole spacings
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Fig. 5 The blasting regularity coefficient of different

parameters of zigzag holes
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Fig. 6 Numerical simulation results of 0. 4 m bottom row

spacing and different hole spacing in rectangular hole layout
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of rectangular holes
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Fig. 8 Numerical simulation of 0. 4 m row spacing with

different hole spacing of rectangular and interval of empty holes

85
80
151
70
65
60
551
S0
asf
40 0‘.4 0{5 0?6 0{7 0?8 0.9 1.0
FLIH/m
9 ERTERZEAGILARBIASHBERNELERY

Fig. 9 Blasting regularity coefficient of different parameters
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Fig. 11 The regularity coefficient of blasting with 0. 6 m

distance and different hole arrangement
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Fig. 12 The regularity coefficient of blasting with 0. 8 m
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