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Design and safety analysis of open-pit bench blasting for limestone mine

YU Yeqing
(Sichuan Metallurgical Design & Research Institute, Chengdu 610041, China)

Abstract: In order to improve the mining efficiency and ensure the blasting safety of limestone mine,
the bench blasting scheme and its parameters of hole network are designed based on theoretical analysis
and field experience, taking a limestone mine in Sichuan Province as the research background. At the
same time, the blasting effect is analysed and evaluated by the safety allowable distance of blasting
vibration, blasting flying stone, blasting shock wave and blasting noise. The research results show that
the safety allowable distance of blasting vibration is 30.0 m for 120 mm blasthole. The safety allowable
distance of blasting shock wave is about 193 m, and the safety allowable distance of blasting noise is
about 196.9 m. Compared with simultaneous initiation, millisecond delayed initiation can effectively
reduce the generation of blasting flying stones. In order to avoid flying stone due to too large of delay
time, as well as crack of rock, the delay time is calculated and determined as 40 ms between with each
blasthole. In addition, presplitting blasting can greatly reduce the damage of blasting vibration to the
slope of open-pit mine. The scheme and parameters of presplitting blasting are designed, the presplitting
holes are initiated before the main holes for 150 ms. The normal direction of the free surface of the
blasting bench should deviate from the direction of the road and the house, or parallel to the direction of
the road and the village, which can effectively protect the nearby structures. Non-blasting mining should

lag behind blasting mining to provide safe shelter for blasting mining. The research results provide some
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guidance for the design and construction of bench blasting.

Keywords: bench blasting; limestone mine; blasting vibration; presplitting blasting; safety
demonstration
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Fig. 1 Surrounding environment of mining area
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MIrdk/m 1 2 3 4 5 6 7 8 9
K, 03 06 09 11 13 15 17 19 20
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Fig.3 Parameters of open-pit bench blasting
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Table 4 Safe and permissible standards for blasting vibration
B4 FR T AR Bl v/ (em/s)
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f<10Hz 10 Hz < f <50 Hz f>350Hz
1 LW, L E . BAERE 0.15~0.45 0.45~0.90 0.90~ 1.50

2 — i BT A S 1.5~2.0 2.0~2.5 2.5~3.0

3 Tl AR SR 2.5~35 3.5~45 42~5.0

4 — e R 5 0.1~0.2 0.2~03 03~0.5

5 IBAT Kl Bk H T A O B A 0.5~0.6 0.6~0.7 0.7~0.9

6 K T W% T 7~38 8~10 10~15

7 A2 38 % iE 10~12 12~15 15~20

8 1l A% 15~18 18~25 20~ 30

9 K AN A 5~9 8~12 10~15
W) ¥ ¥E~3d 1.5~2.0 2.0~2.5 2.5~3.0

10 B DE K AR BRI BE £ (C20) . 3~7d 3.0~4.0 4.0~5.0 5.0~7.0
. 7~284d 7.0~8.0 8.0~10.0 10.0~12.0

T+ 8 108 i 3 G D0 o7 [ A 0 A S5 A 4R B AR L3 LAY = AR
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Table 5 Blasting medium coefficient (K,) value
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Table 6 Blasting condition coefficient (a,) value
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K 50%.

T ARG /DR A SRV B AE 200 m
T AP, AR NI AL AR . 2T, ML
BARE R T 80 mm, 3% 5 B £ e 7 A7 3 BR il 5 1
MRAEZ A R — ATk, KR BR S
FOR B3R AE w5y, (R B A5 BB AU 3Z R, () e B
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Table 7 Unit explosive consumption under conventional blasting q-value

AR RS 0.8~2 3~4 5 6 8 10 12 14 16 20
q/(kg/m’) 0.40 0.45 0.50 0.55 0.61 0.67 0.74 0.81 0.88 0.98
3.3 KRk oot Ul RN R 2 4 SRR IR B PR T
DG b U & RV IT M. M TERA Ry =Ks+/0 (9)

B R L AR B 2 i i B 4 4 VR BE R Ry, T 4R 50(9)
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