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Study on Influence of Fusion Device on Detonation Distance
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Abstract .

Field tests in a region of the plateau were carried out to study the “poly device + emulsion explosives”
in tunnel surface blasting and to achieve the feasibility of peripheral hole air spacing charge and poly device on the
explosives detonation distance. A seamless steel tube was used to simulate the tunnel peripheral hole for two or more
sections of “emulsion explosives + poly device” detonation. A martyrdom test was implemented with # 2 rock emul-
sion explosives. The maximum stable detonation and martyrdom distance were obtained through several groups of ex-

periments. The test results show that the maximum stable detonation and martyrdom distance 15 c¢m length of poly-
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merized explosives and # 2 rock emulsion explosives are respectively 230 cm and 115 c¢m in the seamless steel tube.

The maximum stable detonation distance of multi-section polymerized explosives can reach 80 ¢m. Due to the radial

constraints on the detonation wave of the polymerization device,the front end of the conical metal drug mask explo-

sion formed by the polymerization of energy jets significantly increases the axial and upward shockwave energy , which

makes it possible to increase the energy of the shockwave. The emulsion explosives in seamless steel pipe detonation

distance increased significantly upward shock wave energy,which can be applied to the tunnel perimeter hole, repla-

cing the detonating cord to achieve air spacing charge and enhance the effect of surface blasting, cost savings, and

time savings.
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Fig. 1 Fusion device 3d structure diagram ( unit; mm)
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Table 1 Test explosives specifications

e ke W BEd
i/ g -3 -1

mm m (g+em™) (m-+s™)
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Table 2 Test pipe specification parameters

S mm BEE/mm PR R/ Ja i i/ *&Fﬁhfﬂ%ﬁ/ K 5 /C
GPa MPa (m-ecm™)
60 4 200 370 500 1520
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Fig. 2 Similar simulation of test charge structure
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Fig. 3 Schematic diagram of the charging

structure of the fusion device
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Table 3 Martyrdom test results for pre-emulsion explosives

2K/ em Ly R e RFBEIEBS/ cm
s TCEENE 100
TR A5 110
17 TCHENE + DU R AEE 130
30 TCHEWE 110
W& JE DAL 120

H AR 110 em 1ED5 0] 4R ST RS, 38 i G
SEANAE IO T S DL LA BB M 245 B B B I 0 W
KHELG IR AT M, 27 5 4, MISE N 10 em [R] B,
RSN =K 10 em FEEGARIRBE LTS 14—k
PEIE N 20 em , T3 00 s/ B 38 5 22 U U i
i FL ALK 25 R SR e B LA 25 fE DO A
GEPE INE T FNG P 3 ER RIS SN A NG SR NG e 3 K]
BURAR MR AES B M 2 SR (R, AR5
A5/ NEEES em, — A B FLAKE 25 A R

AER B LA 25 1E JCEE B A s SRR (1 e K
e AR IR HH P 7 I 4% A9 A v A e A S AR e A
R [ FRIE RS, 45 BEIE N A AL S PR LR e 25 1
TR SEBR IR AT e ) 24546 KR S (AT B g,
MOLHZ T RAERE + FUINELY ™ 5 s

3 HBERKSH

3.1 ABARER

TCR AR A PR EE R 15 em FLILIEZ
TETCHE A 20 ok Sh M B B 0 I 2 SR e R e
BRI RE R 15 em BFLLKEZG#E LA NAT 49 R
T BSOS R i T P S 20 L2 24 e ) A B )
REERE 4, B THRBAAAfFE—CWiRE, A
R R 2 58 A 5 1 , ORI s A 4 R S
PL10 em VERERIE IR, 98 & M 25 B 58 24 5 | 1
BRB/INEIEZE 5 em FRIEATIRES 82T 2 0G50
EROTHIFESME 60 mm BEJE 4 mm [ JCAENE N,
K15 em MFLLIEL A TCR BB EER T REN
SRR B 115 em , 7543 R g% EAE R e 1 i
Ko IREEES R 230 em, HABDIRR 8 J8 i L L PR 2y
JraX 4 1 HEZY AL R I I B BENS R E 7 80 em,

& 4 SRy 30370 06 i & K 245 5 4 4 1 R AR K
Bl R K 258 4t AR el 3t T b A A T P S A
b, HANE R 3 5, BS54 WIE S G
SR BRSO M T AR AE 4 SR AR,
BRI 5 . B 6 Sl R M2 R o8 A g 1 R AR
RO, ToEE N P R M E 2 BOR 58 4 B e
3.2 ZRSW

ARG ZE S0, K 15 em AL KEZS FIFL AL
YEZ] + TERBSE B AF JCAE NS N B bR B e K5 | i



FALE 3

KB, ThaAe TR, 5 ZUUAIE T SR AR B LA KR 2575 [ B i F 5 175

BEoM 2 115 em A1 230 em , SREBETAL S |44 ) 25 A1
BT ST 1T IR —1%, RWIRAERE B 7L AL
FEZGRENE S BB B AT B R A3 T o 1T HLIRK BB 40 B
B AL A DL 4 15 KE 25 25 [ kg, 2R
RES I BE % 5 B i 2 A5 E 51 4k L 51 % B 7 1 3
80 em, MHEEAT 80 em KEZY LA T4, il B
TR T il R 2 AN e 24 e
G E AT OL T JRBE SR SE 5 | HR A BE B B
x4 HEHRBRRBESRSIFLRER

Table 4 Explosive martyrdom and
fusion jet detonation test results
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2 120 300 S
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1 110 300 B2
2 120 310 7
3 130 320 7
4 150 360 2
5 170 400 7
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9 250 560 %
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11 235 540 75
12 230 520 2
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Fig. 4 Overall effect of complete

detonation of detonated explosives
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Fig. 6 Overall effect of the detonated explosive

in the event of a complete detonation
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Table 5 Martyrdom distance under different constraints and the test results of the detonation distance of the fusion jet
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Table 6 Blasting parameters and post-blast effect statistics for the

“Fusion device + emulsion explosive” charging method

Py #ERU/m EWERR SER/m R % JALRIHR % G2 E b
1 3.4 220 0 82.35 89.47 1.2
2 3.5 220 0 78.43 92.10 1.1
3 3.5 200 0 84.31 92.10 1.1
4 3.6 230 0 86.27 94.73 1.0
5 3.5 220 0 88.23 92.10 1.1
6 3.5 220 0 84.31 92.10 0.9
7 3.5 220 0 82.35 92.10 0.9
8 3.5 220 0 82.35 92.10 1.0
9 3.6 220 0 86.27 94.73 0.9
10 3.5 220 0 88.23 92.10 0.9
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Fig. 7 Explosion of light effect
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