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Abstract: To address high cost of smooth blasting using detonating cords for mine’ s roadways, explosive train in blast
hole with only one detonator was realized by taking advantage of sympathetic detonation (SD) of explosive. After
performing experiments on SD with emulsion explosive in different charge diameters, with different charge weight and
other constraint conditions, the SD distances under different conditions were obtained. The results show that SD distances
of emulsion explosive with a charge diameter of 27 mm in a PVC tube and blast holes are 10 ¢m and 90 cm respectively,
and constraint conditions have a significant impact on the SD distance of explosives. With the charge weight increasing
from 150 g to 300 g, the SD distance is at least 5 cm longer, indicating the SD distance increases with the increase of
charge weight. On the other hand, the charge diameter of emulsion explosive also exerts some impact on the SD distance.
The SD distance of emulsion with a charge diameter of 35 mm in blast holes is 5 cm longer than that of the emulsion with
charge diameter of 27 mm. Industrial experiments on blasting show that the roadway constructed by adopting sympathetic
detonation can be well formed, which can not only meet requirements of the subsequent tunnelling in mine but also
cutting blasting cost.
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Table 1 Parameters of explosive in PVC tube

%“f}?/(g . cm’3) BHA/mm KE/mm r’ﬁiﬁ/g J%%%Eﬁfg/(m -s7h
1.15 27 230 150 3800

FRALERIIE | PR, ERAES | SR
B MIIRIEES LA 1 SHRES 2 SRR
I WRRE BRI 52 5 2 252 4% 11 7 AT — B vl
B L. RRUCSIHS L, =50 em, DA IE B 2 %38 AT
Wl ik A

PVC4E

BT R
14 o 2 25 L

R EE % F %%

158 R4E

IR B L R EEL,

25 RYE

1 PVCERALN
Fig.1 Charge structure in PVC tube
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Table 2 Experimental results of sympathetic detonation

of explosive in PVC tube

(] B HE 5/ em S ZE
10 PVC EHEMIR R 25850 R R R IR R 2546

PVC BN , Rk 258 R 5 i, % A R
FFLIL M2y

15.20.25.30

ARSI 56 445 SR 114 LS A m S R] BRI
10~30 cm (500 SE 50 73 AT 1 3 Ik, SER A
[l MIBBEEES 10 em B, B & 2458 Re 68 58 25048 ; (] PR
FEES R T 10 em, 908 256 A8 58 2505, 54 5% H
YEZY Bt ] PR R B 3 R AR B MR 2y R O 2, S0
5 R AR 27 mm FLALKEZ #E PVC B P RvE i
FEES 290 10 em, & TCA WA AF T 4 25 50 J BB 5 1Y
2 fi5, PVC EMAIRERRESfE— e BE L/ E &
L R 7 A 1 s A o D A ) R (A R
WEREREIY A PVC AR AE3E , NI i T AL KE 25 1)
SREE B, RIS B AR I m RS B PVC B REIR,
PIGFRER T Kk PVC WA,

2 KEATESA £ P SR S

FESCPRBRAE T A v K2 2R A A TP T AR
W, L, A AR I N AT I S0 56, D oE FLAk K2y
TEA A TR R SRR O, 45 B A [R] B AR AN 2 a1 i FLAL KE
AT IR E S B B
2.1 EBRAFE

S A T L YRS - 280 m H BEWE U4 R



16 7R

T 545 %

S17*F pKHRE , B IE P A1 B2 SRR
OB SRR 3, SRR e e E P 1AL
CEEHATIRC, WE 2 Fros . SR H B S TR AL,
JAL 5P EPAT, AR 40 mm, K 3.0 m, fESL
EPHRE B 8 AR AL, 3 2 HiF 4 51, oA A —
B, bR 2 AN ML Z (R AH LR 5 HEEE
N2 m FIHE 3 m AL AR AN 3 TR

K3 ERMEBAFESH

Table 3 Physico-mechanical parameters of rock
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Fig.2 Marking points of blast holes
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Fig.3 Distribution of blast holes in experiment
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Table 4  Explosive parameters for second group experiment
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Fig.4 Schematic diagram of charging structure
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Table 5 Experimental results of emulsion explosive

with charge diameter of 27 mm
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Table 6 Experimental results of emulsion explosive

with charge diameter of 35 mm

I BRI/ em FILER
1 60.80,90.,95 100 W R 245 58 A Tk
2 80,9095 W R 2445 58 A Tk
2 100 BR A EARTE I FLEEA R B MEZY
) 105 R DAL AR FLINE R

M2 6 A, 525 1 B2 35 mm FLALKEZ £ k2
BRI K 258 TR0 300 g BF, HoAfe A A P i fa e
SHFREE RS 2000 100 em, SEEG 2 HAE 35 mm FLALKE
HERVE MY R 546 TR 150 ¢ B, HAEAS A
TR E SRR 50 95 em,

2.4 XfEEo AR

XF LA S 25 AT AT, AR 25 25 5 N 150 ¢ HE
£ 300 g B, ZLACKEZYFE A A b (i pi A BE g 1 LAk
YEZ AR 27 mm B8 K 35 mm B, FUALKEZS A 40
R S SR BE 25 1 90 em 39K % 95 em, K, MK
YEZY 2 5 M 24546 AR Y RERG INKE 2550 B B

3 TolbiEe

AT SRR A A I R AR A Tl A,
X RO TR AR 7 22 AT DAk, I A8 B B R A 7
FHBOHEH SRR,

FEIREFL AN Bl AL R FH i 28 24, TR M fL A8 I
THRRAE B A I TR AL 1k UL G i) 3 R e
P, FERRUESROE T A B S AR R R R AN
VKT SCR I 58 2510 I FH T SE PRk il T RE A, 5 2%
J M X K 25 PRI AR I S (RS, 25 R AR IRk
T K24 ) B R S 3 K 70 em, LI R 1 R LT
T, AR LIRS 2 R2h%, fL O MR
E, ARGEEIIE 5 PR

B 5 TR sEASEH

Fig.5 Charging structure for industrial experiment
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Fig.6  Photographs of roadway on site
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