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Research on Backbreak Control in Large-Diameter Long-Hole Blasting Based on Axial Charge Structure Optimization
Xu Wenhu', Zhou Xiang®, Ye Yongfei', Fang Lue', Wei Wenpeng®
(1.Zhongye Changtian International Engineering Co.. Ltd., Changsha, Hunan 410007, China;
2.Hunan University, Changsha, Hunan 410082, China;
3.China-ASEAN Geoscience Cooperation Center (Nanning) , Nanning, Guangxi 530023, China)

Abstract: To effectively solve the problems of severe backbreak damage, high oversize block ratio and poor stability of working
face side when using large-diameter long-hole caving method in underground stopes, the optimization of axial charge structure
was carried out based on the engineering background of three rows of large-diameter long-hole lateral blasting in underground
stope of a copper mine in Anhui Province. LS-DYNA was used to establish five numerical models of axial segmented charge
structures with three rows of blast holes. By analyzing the damage distribution law and failure volume of rock mass in different
zones, the optimal charge structure for backbreak control in each row of blast holes were determined respectively. The
numerical simulation results show that the axial charge structure can alter the distribution of explosion energy, thereby
regulating the damage distribution and failure range of the rock mass. Considering both rock breaking effect and backbreak
control effect comprehensively, it is recommended that the three rows of blastholes adopt axial charge structures with 1 m
charge and 1 m air interval, 0.5 m charge and 1 m air interval, and 0.5 m charge and 1.5 m air interval, respectively. The field
industrial test results show that after adopting the optimized charge structure, the number of oversize blocks in the collapsed
muck pile decrease significantly, the reduction of sonic wave velocity in the rock mass of the imminent blasting zone is about
8.8% , and the rock damage value is basically less than 0.19.This indicates that the rock mass features favorable integrity and
slight damage, and the backbreak control effect is remarkable.

Key words: Long-hole lateral blasting. Backbreak control, Axial charge structure, Blasting damage, Sonic wave test, LS-DYNA
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Table 1 Physical and mechanical parameters of the mineral rock
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Table 2 RHT constitutive model material parameters of the rock
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Table 3 Material parameters of 2 rock emulsion

explosive and parameters of JWL state equation
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Fig.3 Division of blasting zone
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Table 5 Charge structure schemes for the first row of blastholes
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Fig.5 Damage cloud maps of each scheme at the final moment
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Fig.6 Breaking models at t =9.0 ms
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Fig.8 Breaking condition at various sections for scheme 1
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Fig.9 Breaking condition at various sections for scheme 2
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Fig.10 Breaking condition at various sections for scheme 3
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Table 6 Charge structure schemes for the second row of blastholes
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Fig.11 Breaking models at t =18.0 ms
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Fig.12 Rock breaking volumes of various schemes
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Fig.13 Breaking condition of each scheme in typical sections
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Fig.15 Rock breaking volumes of each scheme

2.3.2 SO IR T 43

25 7 ZE B T ) B IR B R 16 B R . ]
DLE W 51 I XA A i e s8R R4 A 45
T F PR 37 DX R B T T A8 R HL K [T B, 8
J5 5y V535 6 R B, R IR 47 DX 4 o 4R 9 BE AN
0.9~1.5 m, B E 2, 2% i 2k e 2 i T4 ok
WK G, R 2 b, XA A walc) )
U R X BR A A R TE BEAE 2.0~2.4 m Z ], B AR
PN A A J 5 A A DX 3R, i R 9 1R 45 /N HLR TE B
KA BTE A AR R T

(a) HR1 'p
n.w A

(b) 7:‘%2 E:j{:] ﬂ{l

<) ey

Bl HFHFRABIHEBEIFRER

Fig.16 Rreaking condition of each scheme in typical sections



FLHFE A TRHOELLEARAY KR ABREILVRRE TR 7 LR S X .2026,46(8). 121

STEUNEE ) I S I S W OR Tl e = N
MR TR 4P X Bk v o AR S REAE 0.9 m LA
P 2 0 Jim S50 2 MR BB T AR A R R % e U T 5
2 1R e i R A R DD L AR X R AR S R
fE 2.0~2.4 m Z[8], HoE BB BB 0 ) 224
YRR T AR PR A2 A R B, DR ISR = HE M L3 25 45
e TIT % 2.

3 BRI K oE R FE R E MR AT

R B (R A 0L 285 S ff o 5 — HEFL>R A 1.0 m
2540 1.0 m 2B 58 —HEFLR A 0.5 m 2543 1.0
m 25 SRR B = HE LR 0.5 m 25 1.5m = R
(i8] 88 14 A A2 245 235 4] , 7 42 BIORE b R ] 4 SR 37 0T e
R A TR AL o A5 1 3 5 5 O X6 T I o A L 2
Ir KRG A B . 52 3 TF 2 B i 52 e,
RN A B BRSPS AT R S BUS S AR
RG2S R AT 5 DR AP DX A 1Y %5 3 TR LU RUAH
SRR SO B 5 A AR NI I B Y O O IE [, A
UL AR D oAl AR IR A

EZ Vo 2
D=1———=1—|— 1
w2 38
U2
q—[lvjxmo% (2)
1

X E Ry R 0 A A R S A L GPas E,
T 5 A B B P S GPas o, S 8 BT 5 1A B 4
PP s m/s5 0, RS # A B B BEH m/s5 g
R AR AL Y

MR K T S A b R T 42 0t T AR )
(SL 47—2020) , 1T 5 75 AR AR 5 it 1020,
BRI 5 (A 3 0.19 B TA Ry 5 1A A 40 40 1 3R s
e, R R AL R g /N T 15 00 I DA SRR 4 0 LR
X AR T B B P AR RT 15 20 LA
SRR NT DR AP XA AR R e R DR A X T A
FHik.

W Tl 50 45 R R W R AL 25 454
i i R MR B i ) 0 0/ i A I 0 R R T AR
PR A R A& 17 B, ATLRLUA L R T 50 m
TR Z 0 A S R s B (A RS € 2058 4 000 m/s,
HRIG 50 m B Y A R I R AR E L &Y
3650 m/s, I R AR AR 2 8.8 04 5 A R
i AN T 019, H s sl i BB/ vl DAL J5 1
LG T LUK B 5 vh ] H Y ) ORI AR A fE
A A

FHE/ (m/s) D
3000 3500 4000 4500 0 01 02 03
0 0
10 10
'
g2 F/ / g2
?ﬁ 1BE ’Eﬁ
% 20 - % 20
40 3 40
50 A 50 i
; D=0.19
(a) F& (b) D

17 IR XA # &R EN 5 R
Fig.17 Sonic wave velocity test results of rock
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