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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.

Key words:;

I 5 28 R R R ) B T, R TR R A
BUR VB, 1AL e BRI TRl oh B 257 =
KEFRFURZE S MR R i SR E
+ BB R AR WA RAETE R AR
JRAS TS TR 2% A AR AR B, s AR T
T AR AR , 6 AR e 25 5 4R T LT
VLR R 25 072 . SR BB Bk 8% T 1h
Y LA LN R T3 0 B 3k R
S 22 BB TT LA LT T FL BN =8 i 5 %At
BN TATFL . M LR B4, 75 o s L3 25 7
2 R 2R B B BRI T

o K 25 5 K TR BRSBTS 1 4R, E N ANG £
S HIEIR T o BFSY TAE, IS T E WS,
T AE SR T 2 S T K25 T R Rl 20 451 T Y
SRR 2 5 N T KA L0 RS B AR
OB BKAR 22 B SL T FL b KR 25 5 4 1 2 R )
AT 2 5 R T RR E O TR A SR AR
BT W RILSE BT T FL ALK 2518 4 10 29 T 45 1
X SRR B B 2R H T T LA
KU SR B 5 o LA KE 24 5 AR B 8 i s 5 22
SERFSY T R L AL PVC [ g 2 245 T 5 4 24 1 i it
PRI RS AR o B S IR B TS T
RAE D43 B KE2G i@ L ) ot A i 4
(BRI 7 R 9T T AN TR AR X B B o 5 [ 52
V2GS >

RBESE ST T AT AR B R N 2
T B BRGS0 20 (4 T A1, AR AT phy T b 240 0
B A e T S 305 5 1 0 R, O EL 2 50
BESTIT o | BRI 26 A RIT 58 2 AT o 25 o R B P AR 285, %o
TR R P B AU R LA A 25 1) SR RS AR AT
GEAR o WA SCHR T —Fh B SR SO L B
+ FUALKEZG " 5 A 25 07 =X, LA e U g 3 5 B
FH g i, Sy oA % T T R R 0 v 3 300 L ) o s 2%
PR

glossy blasting; concentrator; detonation distance; seamless steel tubes; concentrator jets

1 {52

1.1 FLLIEZRIRNIE

T2 Bk AR, — 7 TR LR AR S0 T Ak
YERRBEVE R, 55— J7 i 2 LA vt U hy 32 0 o 0
TIER o AR PRI T 05 s AR AR SR B A TE A
SR AT, PR AR A T LR o3 O s e
IR R R SR e R 4 AN BE, R T
FUACKEZG th T AR, v P N,y TR AR
PO AT AR AR , SR BB AR D 2 AR
N R 52 B e 0 g A A AR A
A, AT REA 7R
1.2 ReEStimsIIRIE

BB BE, [ A Sh a3 % T R BE S IR 5 8 i 52
E A TP (R % T K 24 BRI A UL 1 R S
P, X6 APk T T A 24 I ) 2R BB S UL 5 | PR R e
YELBITE R D . MU AR AT 5T, SR AE S il wh it
AL R T LA 23 A K B BEAR S I B B, 4%
TR A 24 17 T AR 5 0, 3 AR ke B2 5
T EAR WO 2GR Pl B R R R A . R
R BRI v ol BB e 24 TN 1 e A A 2 v e A —
Wi e, PO K 247 LR SRR, il T AR AR
/N K2 R S ELARAROK SR A A 1 A v B g
O el e 3 SR S NP AT R DA ER e 8 i )
152§ 2 <6 J 24 75 55 RE 8 X 3t a2 ) i s /T ) g
G JEAE 32 BRI e R A A TE L TR AL R 1 4
i EAR T ELFLAG K 248 1 R O SO n TR
FRIBE , RS2 T B KM 2 B e MBS 1 O T Wi
T

FESEPR T AR, FLA K 25 32 200 E e R
BT AL A IR PR KR 2 TR A CAEE
(RSS2 & W RS O W L RV Tk or s
DU 1) 4 FECAE PR DB /1, % 552 T8 i ] -5 B8 5 11434 1
SRR Y SR D JRE ) B A S S R A
RSN TR AL B N AERR AR5 2 2y



a1 H3H XA, TR T R, 45

PRI T TR X FLAL KR 25 5 | FBR I B ) F 5 173

ANHRA B B O AR )N PR
By ] LIS 25 A T RN R T4 RS U | B
IR

2 fEiRAE

2.1 B

1 s, A Bt PVC M B R ae S
H& R A N, PVC RA4E 0T F 1 49 8] 5
&, H PVC SEAEAE N BE N A W 2% SR AERY , & 8 24
S R R, NS T PVC BREEAE — i, SRk pir
>4 140 mm,,

A E et

(a) BT R

(a) Section size

PVC RAEAE I T F AT A5 26 25, X o 24 43
JRRER MR . I 2 R O B, WE T
PVC fhse—di, W T BEHE H i fLAe 25 45k v, 24
T R LT DAL R EBEME ST 2 R AR E A .
SRERIEZRE 09 T SRR M) A 24 R e ™ A R ™
Yrfs e AL 2 25 RS, hy T < 24 B S8 HL A AR/
(O AT R4 Pk, T LA RE S JL-F- 4= LA 30 B8 (19 1 =X 1) iy
fheidh , [ I [B HEJEC 114 24 70 B (o A4 o A b 2 Ak e A
ICARREAR , BE i 8 BE gt — B e R — e B A R
SHRERY G IR AR , B Jm T 4 — ke

| 140 |

| —

(b) # ] R~
(b) Landscape size

BT RAEREE 3d Z5H & (P4 : mm)

Fig. 1 Fusion device 3d structure diagram ( unit; mm)
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Table 1 Test explosives specifications
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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
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Table 4 Explosive martyrdom and
fusion jet detonation test results
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2 120 300 S
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3 130 320 7
4 150 360 2
5 170 400 7
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RuggE 8 230 520 Pt
9 250 560 %
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11 235 540 75
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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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