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Experimental study of propagation law of explosive stress wave
under condition of decouple charge
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Abstract: Based on the outdoor blasting experiments, mid and far field pressures of explosive stress waves are measured using
self-made PVDF pressure sensor under the condition of couple charges and water-decouple charges. Whereafter, the attenuation
exponent relationships between explosive stress wave amplitude and distance of the wave front from the blasting source in the case of
four different decouple coefficients are fitted according to experimental results. The conclusions are drawn as follows. DlIn blasting
experiments involved range, the attenuation of explosive stress wave amplitude of decouple charge is less than those of couple charge
(namely K =1). According to this result, it is verified that water is suggested as an elastic buffer between detonation products and rock
which decreases dissipation of explosive energy caused by crushing the rock surrounding a charge, increases the propagation of
explosive energy and enlarges the action region of explosive stress wave. @The attenuation exponent of explosive stress wave
amplitude when decouple coefficient equal to 3.29 is more than those when decouple coefficient equal to 1.79 and 2.57. It is shown
that decouple medium (namely water) induces excess dissipation of explosive energy when decouple coefficient is too large, because
water is non-perfect elasticity medium under high temperature and high pressure. This weakens the advantage of decouple charge
blasting. @There is an optimal decouple coefficient in the decouple charge blasting. At this moment, in contrast with couple charge
and other decouple charge; the explosive stress wave amplitude attenuates most slowly; the explosive energy can be fully utilized;
and then the best blasting result will be obtained. The study results have some guiding significance for design of decouple charge
blasting and its engineering application.

Key words: decouple charge; blasting experiments; explosive stress wave; propagation law; PVDF pressure sensor

o8 = VR, OB IE DYy B AL 3k 5 S A 2 1 2 3K

o I BN ) AT R R A VR AR

PRIEN ) BRR — Ho2 TR E RIS dEhh. DRk, XHEER ) 9 A6 5% 5 3 oA (s
AR H i 2009-08-26

FEEIH Wby AARRRAIEETIH  (No. E2010001062).
BAEE T 1978 E-mail: wangweiuuu@163.com




1724 Fe) +

71 = 2010 4E

ORI TR A+ 1 Ry TR &
Mo W IR = NI AR M T B
] P A2 2 R 7 2 2 L TR R I ) 38 (1 £
FEVEREAT T KR MR,

PRS0, UK A 2 2
BHAF R R £ 2 2 L AT W A, AR
BRI PRAAE B R LR kit Bg i LA SOK R
IKHEETRPHERZNH. ik, SRR 3
2 INFRRHE I, 0 388 P A A7 5 S DR A o 2 — 20 e
T A R B R A8 D R S5 U T L IS S
ARG T T RIE ST, RS G AR A R A ok
AASKF R HE I 0 A B AR M P S R A R AN 4

FI I 3 A AR 0 T B Cln— 4 ATV R
PR R A B A LUBF R AR A 2
T U FRNE N Ty e AR R PR S . Ik Ah, 7EIL)
VAR T AT B A T s L A ) 8 38 T 7 ) 0 Pk 3
SN AL R A, (RS, SR 5 32 B A2 4k
JABWOE X F 00 P Y. S I M Rayleigh I A5 3655
HE T Wik, ASCESEIMENRE, FIHE
PO A PRI ) PVDF Hs ) 4% S 3 6 K ASHE
B B 2R N K I 738 1 3 AT
DABFFUANHE £ 28 25 AR5 R BB A N ) 9
A 7 15 e YR 1 52 T

2 MR

2.1 NHBEIWRRS

PRIE N 73 MR R 458 th B ATHEIY) PVDF s )
FRIRES 7~ H B SR A 200 kHz 1) WS—
5921 WFHEAF 5 IATHI R A 1K

PVDF J Jj &8s K F 8 JWEHE 427~ PVDF Fk
P S 1T o LRI 1 2D B8y« OFE PVDF
s FEL R s Bty 1A STYV —2 (M FL 4,
DAY /M 5 A it A rh A L I I S RAR (S
BISENR s @k DRAIE TR K 5 A7 E ( Eff s A%
SR BETCPEI 2R, 8 PVDF s L ORI 5] 5 48
TRAE TRCRE b, L JECRE IR A JURIIE EE 55 il A (1)
HIE—2 DU ORI AL B T BHBTUC I s @KL
PVDF [k HL R, 75 70 i JRE 2 [ FL R D 38 43 47
PRSP 3, JEIEPEBA FLIF AL B e K 618 i
BIECHKG PVDF s L E,  LLUsk /N ) 4 2508 5
@ R B 1 e | 2 Ak R AR R A T % ), —
TS B R AEAER, S — 5 Mg &
AR5 5 | M5 A 52 ) I o A KRR I
S 24 h )5, BEAT 10 h 2 KR , R 56 45 5 R 10
GITERIWER R AR s B B 4adiiR Rar. &6

gy, eI ER . HIVELF S 1Y PVDF Ji 4%
IR 1 PR AREG 1R PVDF J )%
Rl A, IF R TR T, LRl
THT IR R S ikl 2 Fir).

E2 RS

Fig.2 Current indicator resistance box

S A g, S PVDF s i 1)
B R A S S R i O B3, IR A
ARG T PVDF He )AL S IR R rp % 8 T S 5
1A B 1A LTS 3 € R P P 2 B ) P S A S S
IR R LR £, B K = 21 pC/N &

2.2 BB HILE

PERGARAEIE T 42.5" 0 TR IR Hh /K Ve S h b v
T e ARG R A 5T R AR G e 2 B 0 Y 9%
(AL, 93N R IG L SN, ARG A8 Hu T
R XX B RS RKT 3.1 mX3.1 mX1 m Kk
A A G RO B, 42 b S AT Y
BERGRIR AL, LI 991 b R B S e, [
BF, AR A A VR o R ) L)
Gy LRGN T S gk NI SO

h T BRARARES AR, 78 53 R A Ge s g s 1
R TR 5 ANEAL, AL ENE ., M
S L Gm 5 a3 . TR MBS BRI S 4
5, AT R ML FLARRIAN ], DA A7 sl e 5 4
JIEALTIERAE Canl 4 Fro) o AR08 UG B5BS
1~2 h B RBE - (R T B A AN A R A e B, HL
FRRLEREAY,  Jlt H T A BT R M AL



T B ARG TN P AR A IR ST 1725

ENy

g

N

5 34L0 =

s i}

Ml wno -

E (=

P S

| >100 !53!53! >100 |

B3 WA FEAEREE (B em)

Fig.3 Schematic diagram of reserve hole layout (unit: cm)
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Table 1 Physical and mechanical parameters of specimens
R PURSRAE PR WA BT
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