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Application of controlled blasting technology optimization in tunnel

penetration of Xingshan iron mine
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2. University of Science and Technology Beijing, Beijing 100083, China)

Abstract; In the subsection caving method mining without a bottom pillar in the underground mining mine,
blasting the operating air shaft or cable shaft will cause serious damage to the cables in the shaft caused by
blasting flying stones, affecting the power supply system of the entire stope, and affecting the underground
mining and the safety of other operations. Combined with the on-site conditions of the Xingshan iron mine, the
actual status of the site was verified through exploration holes, and the technology of reserved isolation and
security rock formation and control of blasting and slag-throwing direction was used to carry out penetration
blasting on the — 236 m horizontal 17 air shaft connection channel. This time, the blasting of the air shaft
connection channel was blasted twice successively, and the @36 mm X 450 mm of the emulsion charge was changed to
@32 mm X< 330 mm. The first time is to carry out small-section undercut blasting to reduce the damage of blasting and
provide a free surface for slag throwing for the second blasting. The second time is to blast the profile surface,change
the slag throwing direction of the through blasting, and complete the through blasting project of the — 236 m
horizontal 17 air shaft connection channel safely and efficiently, providing practical experience for the implementation
of similar projects in the future.

Key words: through blasting; slag throwing direction; fractional blasting; underground mine; rock breaking

mechanism; parameter optimization;subsection caving method without bottom pillar

A LA SR A G K 2 B v R 05 R BT O
077 A0 BRI RPGEB G T4 B Iy T

15 H W1:2022-04-26

REEUH ERARBESFFERELSTA (51804016)
ERRIA 9k 35 (1984—) 5, g B2 U, B 5 77 1) S 5 1 3t R
Sk TR

W > TRE S A LB B 5 25 KPR 3G
FI A2t T AE A A TR ROKCEBUE 5 mo iy sk
I T I 3932 3 2R it I I 35 A7 XU 1 2% 3 B4
eup, FHR AT BRI R G049 i — 330 m K
o e B AR B 2y 17 BE KU 2 — 180 m K45



%A

BAANCFBEATA A . PR AR X FE — 218 m K- K&
—236 m K 17 RIF RS E S e, WX 1 #
L i A i O | 0273 1 % B i e SV Y S
X N Bl B T AR 7 5 W RS SR S L TR B
R A H 450 0 T vk R AT A8 A o A o A v A
(R ﬁTﬁﬁE%Eﬁ%Eﬁ#W RN
A LR AT SR FH 2 il 4 10 144 Oy 32 B0 A XU BB 4% 08
NI 35 ) 4 ) H e e H it

1 Bak sk s

R A1 727 308 5 A BB 8 B AR OR A
FLHURL 0BT 3 B SR /AN L 3 2 A g A i R
() A0 LA HLRL 7 ATE — e fof 82510 F A A
S BRI IR 5 Y R AR R R
U E BRI R v s N R R o D R g AR R

T2 B AR & 5 2205 4 T A B 6T 2 A0 1 B 1 g R B
I S/ P Sl B (VAR 7 N S B AT A
A — AL R A AT AR 2 AL PR R
JG s T EE VIR AR — R R v i e, R R
A SR IR 0 43 i R ik B A S SR ik
PERT S DL b PRI RS R A T L ] s B A 35 B T A 1Y
MR S5 BRI 5, A6 25 A (M AL DX FRATT T Lo il
IR DX SRR A7 B4 20 i a Bl 43 ) e Pk 8 X 3
Bt DX IR B DXL AN 1 1 BT

L4

e 3
T §'§’ £
: f r’hiifﬁ*t : 3—4)(@']&
2 |ngé|ﬁf q 4R

~

)

e— R IOR

SN/,

~ ~ ~ -~ |

Bl BREARETER

Fig. 1 Schematic diagram of blasting action area
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Fig. 2 —236 m current situation diagram of the penetration

point of the air inlet shaft(Unit:m)
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Table 1 Blasting explosive unit consumption ¢

o HAORE R S
T 18 18 AR/
2~3 4~6 8§~10 12~14 15~20
1~4 1. 23 1.77 2.48 2. 96 3. 36
4~6 1. 08 1. 50 2.15 2. 46 2.93
6~8 0. 89 1. 28 1. 89 2.33 2.59
8§~10 0.78 1.12 1. 69 2.04 2.32
10~12 0. 66 0.92 1. 36 1.78 1. 97
12~15 0. 64 0. 90 1. 31 1. 67 1. 85
15~20 0. 60 0. 86 1. 26 1.62 1. 80
F2 BHFPMTHBRHEHEASH
Table 2 Design charge parameters for small section blasting in cable wells
s IR 4% B R % %%ﬁ o - T X
IR /4 N/ 254t/ ke B Bt/ &
1 i R 1 1.5 1.5 0. 45 1 1
2~5 =L 4 0 0
7 S e i By 1 1.0 1.0 0. 30 2 1
9 T 58 il 3 TR 1 0.5 0.5 0.15 3 1
6 T 18 il D R 1 0.5 0.5 0.15 4 1
8 T A il D R 1 0.5 0.5 0.15 5 1
10~13 — 2 B R 4 0.5 2.0 0. 60 6 4
fLAMEL 4.5 m 1 B (R 1 1
FEEL 20 m 1 B(R) 1 3
Hit 13 6 1.8 9
3.2 UNETR KRBT E R HRIZ TS HUE R ZHANFE 3 iR, @32 mm 25E A1 9. 3 kg, FIBRR
o 3% W T Ak B A SR T AR B v 1 T S B A 15 m.
F3 BLHAFRNEALERERITREASH
Table 3 Parameter of blasting design charge for treatment of a remaining section of the umbilical well
b IR 4% R MR % ,\ %%% — ; EHZ%%&, s
IR/ Nt/ B 24t/ kg Bl B/ &
15~17 R B IR 3 L5 4.5 1. 35 8 3
14/18/19/20 ZRHE R i 1.5 6.0 1. 80 7 4
21~23 FEHR 3 1.0 3.0 0. 90 . 3
31~33 R 3 1.0 3.0 0. 90 3
24~30 T HR 7 1.0 7.0 2.10 11 7
34~38 JE AR AR 5 1.5 7.5 2.25 10 5
fLAMEZ 4.5 m 1 Bt CR) 1 7
FEZL 20 m 1 B(k) 1 6
&t 25 31 9.3 38
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Fig. 3 The position and outline plan drawn after the

exploration of the air shaft connection channel
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Fig. 4 Schematic diagram of small section construction(Unit: m)
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