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Fig. 1 Propagation process of shock wave of
rock-drilling blasting under water
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Tab.1 Properties of rock
G K 7 WA
p/(g-em ?)  2.65 T/GPa 0.0052
" 0.2 & 0.010
E/GPa 58.8 p.../GPa 0.016
f ¢/GPa 0.072 U, 0.001
D, 0. 040 P/ GPa 0.800
D, 1. 000 & 1.O0x10"°°
A 0.79 K,/GPa 85.00
ot 7.0 K,/GPa ~171.000
N 0.61 K,/GPa 208. 000
C 0. 007 U, 0. 100
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Tab.2  Properties of explosive

p/(g-em ) D/ (m-s')  p_/GPa A/GPa
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Fig.2  Sketch of calculation model
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Fig.3 Shock wave curves of typical element 190429

with time (K, =1.2)
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Fig.4 Explosion gas flying out of blast hole
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Fig.5  Peak pressure curves with distance

in blast hole axial direction
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Fig.6  Shock wave curves of typical elements

ok

under water with time

%ﬁﬁﬁﬁiifﬁﬁff,ﬁ7ktlﬂﬂfﬁﬁji¥ﬂha#ﬂi;§€:ﬁ\m%{éi

ol M AN MK 22K e = A il e, B3k 5
Eiaﬁ/ﬁzfjﬁﬂﬂzo

K7 Sy 7K i BTk rb i P e A IR B 1Y
AR ZR , T AEK R A% 07 A T & s a2
A, W P RS R 3G 0, We (8 R ) JFHE—Zog e, B
B . KR BT Y el AR o 1]
B FERI AR T A 48, 2 0 (E = AN 2 LA
fr g VR I TR OC T, 202 DL T AR E Y
i Y b v A Sy 28y A B s B X S5 A R B

s —— K20
6_— ——K~1.8
s ——Kr12
s L
= 4r
: -
™ 3r
=<
2+
1_
0_ 11

0T 20300 A0 500 600 700 800
AT 5 AL KT B/ em

F7 KR TEK Hh i i T T (B g 2 e T 26
Fig.7 Peak pressure curves of typical elements

under water with distance
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Fig.8  Impulse curves of typical elements
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under water with distance
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Fig.9 Peak pressure curves of typical elements

with distance in horizontal direction
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Fig. 10 Impulse curves of typical elements

with distance in horizontal direction
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Fig. 12 Impulse curves of typical elements

with distance in oblique direction
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Numerical Simulation Study on the Influence of Decoupling on the Propagation

of Shock Wave in Water for Deep-water Rock-drilling Blasting

QIN Ruping™®,GU Wenbin® , WANG Zhenxiong® , LIAO Kun” , CHEN Xueping® ,HU Yafeng” ,DONG Qinxing”
(DPLA University of Science and Technology ( Jiangsu Nanjing, 210007)
(@)Unit 65426 of PLA (Heilongjiang Haerbin, 150049)

[ ABSTRACT]

Based on the HJC constitutive model, the variable process of shock wave in water for deep water rock-

drilling blasting was simulated by the numerical program ANSYS/LS-DYNA ; and the influence of decoupling on propagation

of shock wave in water was analyzed in the paper. The simulation results suggest that decoupling has significant effects on

the peak pressure of shock wave in water and unit impulse. The attenuation characteristic of unit impulse with distance is

different in different directions. Moreover, the decoupling has great influence on the value of unit impulse.
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