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Application of Shaped Charge Device and Decked
Charge in Perimeter Holes of Smooth Blasting

WANG Qing-biao' ,WANG Tao' ,TIAN Cheng-lin' ,SUN Yong',
WEI Xiang® ,LI Zhong-hui’ ,WANG Xu' LI Yue'
(1. School of Resources,Shandong University of Science and Technology,Tai’an 271000, China
2. China Railway 14th Bureau Group Fourth Engineering Co. ,Ltd. ,Tai’an 250000, China)

Abstract; Smooth blasting in tunnel construction needs decked charge in the peripheral holes. However, this
charging method has certain limitations and risk of misfire due to the usage of detonating cord together with detona-
tor. So, it is an urgent problem to improve the effect of smooth blasting and ensure tunnel excavation efficiency at the
same time. Related research was conducted by field tests,and a new initiation technology of “Shaped device + digital
electronic detonator” has been proposed,which was applied to a plateau tunnel. The experimental results show that,
compared with the original technology, the powder factor by using the new technology has been reduced by

0.2 kg/m’ ,the half-hole rate is increased by 5% ,and the average charge time is reduced from the original 1.3 h to
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1.0 h. The tunnel excavation cycle footage is stabilized ,and the cost of consumables is greatly reduced,and it is ex-

pected to be widely used in tunnel smooth blasting.
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Fig. 1 Shaped charge device and charge structure diagram
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Fig. 2 Schematic diagram of the charge structure
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Table 1 Charging parameters for blast holes of the original scheme

[n}iE ey Ly B/

wilas s mw A A oo T e B0 9 9
FartfL 1~18 1 18 4.6 45 50 61 0.59 2.7 48.6
SEEIFL 1 19 ~32 2 14 4.3 45 60 65 0.56 2.4 33.6
HBhFL 2 33 ~44 3 12 4.1 45 80 69 0.59 2.4 28.8
4BhL 3 45 ~54 4 10 3.9 45 90 74 0.62 2.4 24.0
HiBhfL 4 55 ~64 5 10 3.8 45 90 74 0.55 2.1 21.0
4BhEL 5 65 ~71 4 3.8 45 130 90 0.47 1.8 12.6
BEL 6 72 ~79 6 3.8 45 80 74 0.55 2.1 16.8
HBheL 7 80 ~ 88 6 3.8 45 140 90 0.39 1.5 13.5
HBITL 8 89 ~98 5 10 3.8 45 120 90 0.39 1.5 15.0
BHAL 9 99 ~122 7 24 3.8 45 110 90 0.55 2.1 50.4
JEh AL 123 ~173 8 51 3.8 45 50 92 0.32 1.2 61.2
AL 174 ~ 175 8 2 4.2 45 0 90 0.71 3.0 6.0
AR AL 176 ~ 190 7 13 4.0 45 90 90 0.68 2.7 35.1

H e 1 AT R fLALECH ST A4S, FLIK 3.8 m,
fLAED 45 mm, [ABE 2 50 em, J& 21 £L (9 Sh i 1

20, TR VRS it 1 T4, Bl i 8 B, ]
KSR & 32 mm AYFLALKEZY , L2 1.2 ke,
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Fig. 4 Original blast hole layout( unit:cm)
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Table 2 Actual charge parameters and post-explosive effects statistics of the original scheme

o B g SR B g B e, SO RS
1 AW 3.6 354.60 408 190 250 1.15 84.31 94.73 1.2
2 el 3.7 364.45 384 190 350 1.05 82.35 97.36 1.5
3 U] 3.7 364.45 384 190 300 1.05 76.47 97.36 1.4
4 AW 3.5 344.75 384 185 300 1.11 78.43 92.10 1.4
5 el 3.5 344.75 408 190 250 1.18 82.35 92.10 1.3
6 AW 3.4 334.90 408 190 250 1.22 80.39 89.47 1.3
7 AW 3.5 344.75 408 190 250 1.18 80.39 92.10 1.3
8 ] 3.4 334.90 384 180 250 1.15 72.54 89.47 1.3
9 E T 3.5 344.75 384 180 250 1.11 84.31 92.10 1.2
10 AW 3.3 325.05 384 190 350 1.18 80.39 86. 84 1.5
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Fig. 5 Original program after the explosion of the effect
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Fig. 6 Misfire of perimeter hole
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Table 3 Actual charge parameters and post-explosive effects statistics of the new scheme

) B rm JiE/m’® 4 ﬁﬁﬁﬁ?% T MEZE CRAL H AL #y
ik Mghit Bk F/m R R/% MAER/%  BfE/K

1 ES] 3.4 334.90 312 220 0 0.93  82.35 89.47 1.2
2 LTI 3.5 344.75 312 220 0 0.91  78.43 92.10 1.1
3 B ] 3.5 344.75 336 200 0 0.97  84.31 92.10 1.1
4 ES] 3.6 354.60 336 230 0 0.95  86.27 94.73 1.0
5 ] 3.5 344.75 312 220 0 0.91  88.23 92.10 1.1
6 B ] 3.5 344.75 336 220 0 0.97  84.31 92.10 0.9
7 B 3.5 344.75 336 220 0 0.97  82.35 92.10 0.9
8 LTI 3.5 344.75 360 220 0 1.04  82.35 92.10 1.0
9 B ] 3.6 354.60 336 220 0 0.95  86.27 94.73 0.9
10 R 3.5 344.75 312 220 0 0.91  88.23 92.10 0.9
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Table 4 Comparison of blasting effect of the original program and the new program

VES HER/m Bt/ kg MEZGEHE/ (kg - m) AR/ % MALFIHR/ % REZyitiE/h
SRR + BN T EE 3.51 393.6 1.14 80.19 92.36 1.34
et LI EE 3.51 328.8 0.95 84.31 92.36 1.01
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Fig. 10 Comparison of the powder factor
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