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Abstract; In order to improve the effect of deep-hole bench blasting in open-pit mines, a buffer blasting technique was

proposed based on the on-site investigation of existing bench blasting parameters and rock fragmentation. In combination

with simulation study by using LS-DYNA software and theoretical calculation, optimal borehole parameters and buffer

thickness were finally determined, which were applied into the field blasting experiment. With buffer thickness of 5 m,

borehole spacing of 5 m and burden of 4 m, the field blasting experiment brought an average fragmentation of less than

7% , showing a good blasting effect.
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LS-DYNA user input
Time=0.00089797

Contours of Effective Stress (v-m)
min=0, at elem# 6200
max=1.02878¢+06, at elem# 41

LS-DYNA user input

Fringe Levels Time=0.0017941

1.029¢+06 1
9.259¢+05
8.230e+05
7.201e+05
| 6.173e+05
5.144¢+05

min=0, at elem# 21497
max= 514038, at elem# 3317
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|
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1.830e+05 -

min=122.982, at elem# 28685
max=365883, at elem# 1809
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1.230¢+02 -
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LS-DYNA user input
Time=0.00089797

Contours of Effective Stress (v-m)
min=0, at elem# 6200
max=1.02878¢+06, at elem# 41
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Fringe Levels Time=0.0017942

1.029¢+06
9.259¢+05 &
8.230e+05-
7.201e+05 -

' 6.173e+05 -
5.144e+05 -
4.115e+05 -
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1.029e+05]

0.000e+00 -

min=0, at elem# 21497
max=514022, at elem# 3317

1.986e+05-

Contours of Effective Stress (v-m)
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Fringe Levels

5~1403+05] Contours of Effective Stress (v-m) 4‘022 4e+05
4.626e+05-§ min=0, at elem# 28325 36 b
41126405~ max=402639, at elem# 17462 il
3.598¢+05- 2.818e+05 -
3.084e+05- e VAL 2.416e+05-
2.570e+05- N\ 2.013¢+05 -
] 1.611e+05-
1.542¢+05- 1.208¢+05 -
1.028¢+05 808
5.140e+04] 4‘02&404]
0.000¢-+00-" o :

2.445¢+05 | 3.022e+05-

bz x b x b x
t=1.79 ms t=2.39 ms
LS-DYNA user input . LS-DYNA user input LS-DYNA user input s
Time=0.0044985 | - F‘;"f;sz;'s Time=0.027889 Time=0.047998 e Fr;"f;,;t%;ls
Contours of Effective Stress (v-m) | § & WADRE H y - ] Contours of Effective Stress (v-m) % C-83 : ]
min=609.198, at elem# 1695 {l 2233053 min=0.0402057, at elem# 31759 ¢} Ig 2.750e+05-§ min=0.0185634, at elem# 32119 3 3.400e+05-§

max=248056, at elem# 17537 max=305593, at elem# 33722

Y 1.738e+05-

| L49le+05-
1.243¢+05
9.959¢+04 -
7.484e+04 -
5.010e+04
24535e+04]

6.092¢+02 -

t=4.49 ms

W‘{l‘! Fringe Levels
Contours of Effective Stress (v-m) > g}i 3
.
t

L max=377765, at elem# 19450

2.139¢+05- 2.644e+05-

183405 - B 2267405
15286405 | 1.889¢+05-
12226405 1511e+05-
9.168¢+04 - 1.133e+05-
6.112¢+04 7.5550+04
3.056e+04:l 3.778e+04]
4.021e+02- 1.856e+02-

B2 32 HERNER

3 REEESHT

BigitE
TR G Y R TR M AN FRORE B R
HEATES TR, I BUE AL IE

AT AN PO A A b 2 i R A R RS AR
PATSC, U BHATURR /N | 375 SR i 2 R /0 ) O R 725
MIRERE . PN R EURTR A A SR U R 5 5
FRFZ LY A i B b 45 Bl SRR T T LA A
R K —RAE 1.1~ 1.4 2 [a], g TR, ik
IR — e ek 3 AU I (K=1.2~1.4) . —
M(K=1.15~1.2) M2 (K=1.1~1.15),

B B R 9 R R R T o B B AR Y
WENE ., AGH TR A T30 A R G S 8h i 55 T4
SR T 25 T HERY S i, S R R TR

Wk
W C 4 Cc
B:{1+m2j:T1+K‘j (1)
2 p.C, 2 o

AP B R R, my W, AR AEARITLR , m; K O i M

3.1

WHLRE; p, WAAEE vm’; p, WIEHEEE v/m’;
C, NN A I W, m/s 5 €, A i HE DY L ok
#,m/s,

A RE G Wl 3. W, =5 m,C, =
4200 m/s,C,=3300 m/s,K=1.1~1.26, = (1) 3154
3| R EE B =5.2~5.6 m,

3.2 RIS

T 0D S U, [ S G Y e T A
TR JELJ3E R I SR BE 43000 5 m Rl 7 m HEAT IR
Oy SR AN 3 R

FH I 3 Al A1, IR R 5 m A 5 e A ¥R
TV AR bR JRE B 7 m AR 9 M AR K RV R i R
5 m AR AR BT

4 kg

MG BB EE 12 m G WA 75, RABR;
FL, BN FLAE 750 5L AR 165 mm, i FL T O AREAE
W A 4 HE: 29 MEFL FLMSEC AxW=5 m x4 m,
5 1 HEMALE 10 456 2 3 4 HEALB U 7.7 5 4



55 4 )

RARLE SR Ee KB IRAL & B R RS UL LT 5T 47

LS-DYNA user input

Time=0.050011 W} Fringe Levels
Contours of Effective Plastic Strain é o i 8000&00
min=0, at elem#52 |- t  0.000e+00
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