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Influence of Charge with Different Proportions under the Condition of Middle
Air Separation on the Stress on the Borehole Wall and the Rock Fragmentation
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[ ABSTRACT] In order to analyze the influence of different air column positions in the middle of the charge on the stress
on borehole wall, based on the Starfield superposition method, the calculation formula for the impact pressure on the entire
borehole wall during the middle air interval charging blasting was obtained. Multiple calculation models for different central
air column positions were established using ANSYS-DYNA , and the stress and damage degree of the borehole wall and sur-
rounding rock mass were analyzed. Finally, on-site blasting experiments were conducted, and the distribution and variation
of the fragmentation were analyzed using WipFrag software. The results show that, during the middle air interval charging
blasting, the overall pressure on borehole wall shows a large distribution at both ends and a small distribution in the middle.
The impact pressure on the borehole wall in the charging section reaches its maximum, and the shock wave propagates
around the hole in an 8-shaped pattern. When the air column position is at the midpoint of the charging section, the stress
on the rock mass around the upper and lower sections of the charging column is roughly equal, and the block size is rela-
tively uniform. Therefore, when the open-pit blasting mining is conducted on vertical benches, in order to reduce the pro-
duction rate of large blocks and powder, the upper and lower sections of the air column can be charged in equal propor-
tions, and the air column position can be appropriately adjusted upwards on inclined slopes.
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Fig.2 Initial impact pressure on the borehole wall during

the explosion with middle air separation charging
1B HEAL R BN | BT EROE 254 (R
BT BRES, i U8, i<n, H i HIEEED)
I, 2 S AR — s A2 2R vhily B T p Bl A] A

AL

7\ -8
p:KeA[(x+d2Ldej ) (5)

A3, Y 1 B A AR R B4 j SRoe KB 254
(j<n, Hj RHIEEEH) B, 153 11 Bi2h iS50k 24
ALy s T AE B S ARSI A

—x+2id \7*?
p:@WCﬂz*Mjo (6)

L FWBSZRLAE B b= 2 1 o JE S 56
T FITAT 4530 LT BRI 245 1 4 b 2 1 4 o P
F A E

e (% +2id, Pl -x+2jd 7P
pei S () )]
(7)

i=1=1

M B SAE T BT, B B T B2 R A O
SIALRYEE S R o, AN 2(b) iR
Wt Starfield EAINEBTHE I, B S AEM 1
BOFRARZG LT S 80N ny A BICERIE 2540 B A
1 BEZGHE AT LVAERCH n, D BAICERIE 25605 11 B 24
RAERR ny ANBAOCERIE 2500, LAY,
. 6l -x)
1= 3dc ’

i
= (8)

oL,
=34 °
A SAEMR R, B AL = AR B vhily R T1 0 B
SZENN T BARHRFNES i(0 <i <n,) DRICERIE 2560,
B G AT T BeALRBNE j(0 <j <ny) DEHITERIEZ
L, F 1L BE LR BN v (0 <y <ny) DERITTERIE
U RERMN,

ny ony 2id -B 2jd -B
_ - At “" e e
1“5356[(¢) +[¢j]+

< la +2yde -At ] i
€ o

L )
b (7) A (9) R EUE L FRAE | 2 R 2s
AR L N B AT A L ke 2 B W AR L 1)
], ks R A b R AR 2 B N Ik B AR R EL, K
LR IS s B TR 2 A R, S AR B AL
BE b il R SR 5L R IR A3 A5 RAE | 7 255 24 BE Y
WA ity FLRE o T e G, WAL ) KNS Bl
PR A kA AL, MFLIE ZE B %
2y, T LASH 28 B FLEE 2 32 2 1 ok R AR A/, T
2 iR LRESZ B W B K s 7 ., BE 2 SRR A
st e, ikl 3 s
1.2 HHEESARHRER
LN B KE R RS, 7 A T R R AR
(b /R T fLFLEE b, 5 iR M fL R il
A B4 IV 7 18 DA HR 245 650 0 it ) DD ) 25 AR A 4G . O
BrAR 50, 25 S B LRE 32 2 i ik T3 AR A8/ DN | g
NG RARIE 4 FroR, Bl 4 g EEE R ) 4
EER S RTFRA A I P T A2 1) S TR PN R AR
FE W 2 R 04, 22 B 8O A i o b, o
I 1A T 2 B 5 el R A A R R ) AR AL
P I A ARG A S B 2 25 SRR 6 B R AR Ak il R A=
A, 25 S AE P A T A L 2 ) K 2 IS o
TR e o o L= A N0 /71955 W o7 FI il = 23}
FEJ Bl ) A 32 01 KBRS
YELGIRIESS , ihili AT E e AL | AL 3

n,

n




.58 - OBk # M

$52 &HE6 M

we wuE | mum

ENE N
frE

I3 FLBERE MR r B et R 7 025 R 38

Fig.3 Variation trend of initial impact pressure on

the borehole wall
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Tab.7 Block size analysis of rocks
26 1 FEpRiAe/ KAz 5 /%
mm <10 mm >10 ~50 mm >50 ~ 100 mm > 100 ~400 mm >400 mm
1* 301.02 4.96 12.22 12.22 58.94 23.88
2" 208.41 6.60 13.70 13.70 54.78 24.92
3* 277.79 9.58 15.24 15.24 53.48 21.71
4* 295.80 6.43 12.84 12.84 57.09 23.64
5* 286. 54 7.68 13.52 13.52 56. 66 22.14
6" 293.05 4.95 11.88 11.88 61.75 21.42
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