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Study on Usage of Shallow Hole to Improve
Blasting Effect of Deep Hole Bench Blasting
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Abstract; Beskuduk Coal Mine due to the development of the rock crack, it is easy to produce large rock in the
top section of the deep hole bench blasting. In order to improve the rock blasting effect, shallow holes between the
deep holes are used to improve the blasting effect of the hole top section. In order to determine reasonable blasting
parameters , the parameters are simulated and verified by numerical simulation methods. The rock mechanical proper-
ties of the on-site sandstone were tested ,and the numerical simulation model was established based on the measured
rock mechanics and the on-site blasting parameters. The five simulation conditions of different shallow depth were
simulated. The peak of blasting stress wave in the range of 1 to 4 m under different conditions was analyzed. The im-
provement effect of the blasting effect of the apertures in the 4 m depth was determined. good. On the 1216 bench in
Beskuduk , the shallow hole of the length of 1.5 m charge length was applied and significantly improved the on-site
blasting effect. The results of the study can provide technical reference for improving the blasting effect of deep-hole
bench and reducing the big rock by using shallow hole.
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Fig. 1 Rock mechanical performance test
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Table 1 Rock mechanics parameters

F5 BB/ (kg-m”) HURRE/MPa JHEARE/MPa HIBTIREE/MPa  HUEEER/GPa AL
01 2.565 46.32 3.78 10.90 13.86 0.28
02 2.572 45.70 3.64 12.10 13.47 0.28
03 2.598 47.05 4.19 11.30 14.32 0.29

SFHE 2.578 46.37 3.87 11.43 13.88 0.28
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Fig. 2 Schematic and mesh
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Fig. 3 Simulation model
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Table 2 Material parameters
g BT E AR, 1SRRI T (B kg m.s)
wrw # MAT_PLASTIC_KINEMATIC
igg RO E PR SIGY ETAN BETA SRC SRP FS VP
2578 13.88E +9 0.28 55.82E +6 SE +9 0 0 0 0 0
#* MAT_HIGH_EXPLOSIVE_BURN
RO D Py
1300.0 4000.0 5.5E+9
YEZ
* EOS_JWL
A B R, R, OMEG E, Vo
2.144E +11 0.182E +9 4.2 0.9 0.15 4.192E+9 1.0
2.2 BEEDERESH AE A S RN = B,
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Fig. 4 Blasting simulation
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Table 3 Stress of selected elements( unit;: MPa)

L SJ 1{E/MPa

BREE/m TEFL 3.0 m B 3.5 m BTl 4.0 m B 4.5 mBFL

FERH fuRih ERH R BN RMH RN BN ERS RN
0.5 33.0  30.5 33.9 30.7 33.7 30.7 332 31.4 35.2 33.1
1.0 333  19.0 34.1 18.9 343 19.1 353 19.2 34.1 19.2
1.5 30.3 21.5 3.6 21.0 31.6 21.8 31.5 21.0 32.4 22.3
2.0 43.6 18.0 4.2 17.2 45.0 21.1 457 25.8 45.4 17.8
2.5 41.6 22.5 42.6 26.1 43.6 23.0 44.1 2.4 43.5 2.4
3.0 46.1  24.4  47.7 244 47,9  23.6 47.4 243  47.8  25.0
3.5 5.8 21.6 52.9 20.1 52.3 21.1 52.2 22.3 61.0 23.4
4.0 52.3 19.2  53.0 25.2 52.2 20.8 61.3 19.1 54.1 19.9
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Fig. 6 Stress of selected elements
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Fig. 7 Pressure siress time curve diagram
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Fig. 8 Tensile stress time curve diagram
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