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Research on the Causes and Treatment Measures of Large Blocks Produced by Fan-Shaped Hole Blasting in Broken Ore-Body
GONG Zhen', ZUO Lin*, SU Dengfeng®, TAN Baohui®
(1.Longshou Mine, Jinchuan Group Nickel and Cobalt Co., Ltd., Jinchang, Gansu 737100, China;

2.School of Environment and Resource, Southwest University of Science and Technology , Mianyang, Sichuan 621010, China)

Abstract: The difficulty of controlling the blasting effect of fan-shaped blasting holes in the non-pillar sublevel caving method
significantly affects the mining efficiency in the mining area. Research was conducted on the issues of high large block rate and
poor ore recovery index as well as poor safety of mining operations in the 1 580 m sublevel caving stope under the condition of
broken ore-body in the west No.2 mining area in Longshou Mine. The analysis shows that the main reason of the high block
rate is that the side holes in upper sublevel edge are buried by the blasting pile and not fully blasted, and the serious blockage of
the blasting row holes in this section results in insufficient charging. Analysis shows that a high block rate can have adverse
effects on the mining indicators, operational safety, mining efficiency., and mining costs of the mining area. In order to reduce
the large block rate in the mining area, a series of technical and management measures were proposed, including optimizing the
form and size of the mining drift, improving the parameters of fan-shaped blast holes, introducing through hole equipment
suitable for the working environment, testing pre-charge technology. and strengthening blasting quality management. The large
block rate in the mining area has been successfully reduced from 16% to 5% , the ore recovery index in the mining area has been
increased from 68% to 82% , and the safety of the mining area has been significantly improved.
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Blasting parameter

0 7= 077 6 F BN T v SRR I DL L B 2 BUREEE R
AR AR R, T B R R i H A

TCJRE K 23 BOA V& W B A MU AR BE & AR 77380 I R 23 B ¥ i o 2 W B 1 T B TR A Y

R TP RINAAMR L S Ve 5 — R AR PR E W Aok — RIR O™ T 2 R 2 ke,

x WS HH8:2025-01-23
E£TIH WA ARRHA 54T H (2022NSFSC1089) 5 B4l B 8 £ & R T K T8 4 92 58 %8 HF ORI (GZSYS-KY-2021-022) 5 V6 ¥ B
R340 H (212x7157)
EZ B 3B (1984—) B W AN A W1, i G AR, 2B N0 Il BOR R A 45 7 T A9 T/ . E-mail:2426638971@qq.com
BEMEE Z2HR2000—) , 5, U A PH N A0+ W98 4, EZNGERE T 25 . E-mail:3087924240@qq.com



58 H ok B 5 A

2025,45(12)

(91 G0 E B S A SR B T LR A s B 1 2 SR 3
HOME LA L 25 5 BB R H AN I 5] R
[m) 0

XF 0 43 B i 9 1 R B A e 43 35 Y
WA R 5 Sk e b . R R R, RS
TR I Sh A3 5T DT P A 5k R B R
F, YRR E A 0, &5 kR
P15 B AR 2 T A 8 AR T S R K A 2 O i B
A IEL NS S BOMRS ARY) G B AR 2 1
B AT 3k R L 3 — 2 B T A 8k AT
R =T 3T R E AN I o DU
POt AT KB AL I T SR LA (BEAR T R
RO A B B 0 T R S AR 2 4 AR

ST AN o] fif DR T A 43 B A A 0 B TR FL AR K
BB @ 1 )L, A 2224 3 AR N BUIF J T K s
AR, ERAEEDS G554 IR A= 5 52 B A 5T
FAF X IR AL R A AL 2 IR iR R T U
PR 280 KB R B 54T T 40 B W SE 25 S 3 B L
TSN S R X R S B R B AR L R
A=A L)y X M FLIEE K EA/NTF 400 mm
ISR FH/INHE A7 206 L B 11 2 0058 15 i BE AT AR AR K
PR, BCEHFEDY ST ERR RE KRS
JE P AL G R R e SRS K R T K R E T R R
DL 6 i i T T R R A 25 AL O3l A e AL EE L HE
PE e 24 45 40 A5l 6 2 R e Bl 10.19%6 B AL 3
2.85%0 , ANV A X AR Ak A IR R 43 B 75
T2 5 T AL A R e 3 i 5 1 1), A3 T K B =R
PUBHE A5 1 R B 32 2 10 B AE 5 I LR I o L 48 R
He 3 o 25 HE A 0 B AT 08/, R HERE TR 1.8~
2.0 m, (R B R iy FOR A 10.4 % ~ 12.8 % FE AL F
3.6%0~8.3% . iR AR X B 2T K He e i
15 8 [] BLHEAT 430 B 5 DCH SR R S EBT AR S 3 M
LR ARSI RN, G ELRFERE R 0.32~
0.37 kg/t, FLIMSELE N 2.4~3.0 m,ffi F LK
Ho A 13.6 % AR E] 9.1% . REWET AN
R By 2 i 25 P Bt T 5 A DA R S
PRI 38 365 B 1Y >R FH AL TG R 8 B Aol T v b A S 4
A ARG KRR T 20% . B8 120 4k
Jad JE v R AL e e 5 43 A Ll ik 9 IR I 1K 0 DL K%
BOF b B BEAT T L A5 SRR s A R T
i R B e, R rh R L 0 £ 3 AL ] A28 5 b i)
FL 1T B 2 25 0, RE B8 A A5 4 o e R AL 1 B Ay
i o WM AT 25 AR AL F6 JE FLHEFE HRHT 4 (A fL
T UL B e 2 850 S 8055 24 J7 1 R IT T BEAR KR

RIBETE

ST o i T 0 R A 23 BEJ 7% 05 B JE AL R iR
4 A FLIE 3 K 25 BE S A HE T PN 23 A AN 27 38 A L
X AR B ROR HEA T B AR AL B Pl L U R S A B
D BB BRI i A A8 SR ) 2 ) X 8 O, L B By 7 A
HER BB JEE AN 3 5] R L3R g A5 ] AL AT s i 5 1)
Ak SR,

1 IEYE

SNV 3R e R A TR S, e
HHRESNET = KRFENTILZ —, EEH TR
X R AT 100 m W& B0 f 24 60°~80°, 5 14
S EREZ R 100 m, 7R R ECH 0.8~7.0,71
HABER 8 T I R R 2R . 7Y
TR DR R ] 43 )2 0 i X 4 e SR AT TR
'S4 1554 m M1 430 m M A o B [a] B,
2016 4F B TEE M T AT 7 LK 138 rh Be el R
BCAS TEAR (Y TC AT 43 B i 9 1% R VR TE R N 3k A
B4 APERA B 2 AT 1595 mi1 580 m.1 565
m 11 546 m /K,

TEAR V& R MR 2 1 580 m 43 BEiT, SR 3 1
SE B A A Y 80 %6, H 4% I i AE T & T
JRTED /1 40 % ~60 Yo it (E AW AT HARILE] 1~2
m HEE RGP RIRAE L 06 &, 5t
TE 2021 4F 2 H & 3 AWML 1 580 m 43 BOHg B Ak
RORRFRIE=0.5 m BB KR T 16% . 4~
A" S T A R R i ELAR T R K
PRI 255 TAE R B R 2. R B K
Yulg il an il 1 fros .

B 1 1580 m 4B a kR
Fig.1 Large blocks released in 1 580 m sublevel

Ry A DR ) R, X AP R X VR R
1 580 m 73 BE ks T L HR Al 7™ 2 A B L R B 7= A
4 i PR LA R B 3 1 G S AT T e A AR



%5, F RHATRRBIRER R AR AR BEENRT]]F LRSI A ,2025,45(12). 59

2 KB EREE AN

2.1 KRFEEGESH

M1 580 m 4 Bt BT IE LR B, K HLE H
PRAE AR A B 40%0 ~60%0 X — B B, B T4
HEMSFL S 75 00 5 B 2045 30 %8 %% e ol AR 43 B 5
BB L 153 B AR B K AR Sy B L A
BT IN R L 7E R R A B9 78 Y 40 %0 ~ 60 %6 i
JIT R R B, 8 7= A AR T T 0 TR A L B
T 55 JE HE T (BT B R S 057 B - 43 B T T 1 1) A 5
5% B2 A
22 KBRFEFRERBESH

PO RRBRE 0 AR R T S A
A, B TE 0 AL A0 J5 1 B i o A R 38 (H IE 1
BT MRS R KR K e R I, L,
1 580 m 43 Bt th R KB 5 A TR A . 25 & KB
FEAERIALE L DL M 1595 m Ar BRI 1 580 m 4 Bt
M LR BTG 255 /v Tl S 801 580 m 43 B
KBRS DUR B

(D 1595 m 4rBril fLEB A 557 .

1595 m A BUENTT RIX VR IE R IE R
oy B, He B BT 45 0 58 o A R AR LB K T
R 28 X, 5 5 T0U MR i 445 7o 384k [ AR B W68 i &5
JZ. 1595 m 43 B R #F #§ RS h 4.6 m X 4.3 m
CoE X< ) S Wi I =X B A B e, G AL HE T
PR AR R IE AL, B —HEA & 11 N AL, H AT
R AT BRI A B LR TR K B E VR R
a3 BRI HER AL A E S 407, H Bl T [0 R i B
MBI B T 4.3 m, B 5P BIHEE A B4
104 i A M v B A, TN =2 8 R o B LA BE AN
EECFL A B A SO AR E 22 1~2 HEry i fL
5 YEHE I e 5 2 % 2 o AR AR X B B Ok L S
MFLTCRIEH R MEL . E 2 iR, LR ER
ffif5 1 595 m /B o b TR M HE R P 1~2 > fL
WA AT R AR TE 1T 1 580 m 4> BEAE % A B I R
BIFLIT A 1 595 m 4r Beali LA A v X sk, (Rt
B A A 78 X E 1580 m 4B E SRt FE rp H Sk 5
55 J5 B AR B i 7% Uik s .

(2) 1 580 m 4 BERs B FL2%E 2 o i AN fE

1580 m - BEoHEm LAY T A K E R 141
m. T2 Rl 450 kg, HH T R KA K 4K
W76 2.2 m AR AR T A T — HE M FL AR B &
XFIE 2 1~2 HER I L= A= R R 52 e L i s HEFL & 4
BN T E AR AL B AL

y;

2 1595 m Ay RBHEEHBRIALNBTLEE
Fig.2 The 1 595 m sublevel blasting pile buried the

side holes of the fan-shaped holes in the rearrow

XF 2021 4F 2 & 3 HMIE 1580 m 43 Bt IE7E
A TR AT ~ 97 HE M HE 58 L 232 (A M HE S0
K /BB E S O34T T 880t 295 Je 26 HE
ML 25 BRI HET I SR AR R 85 00 I IR 5E
IR AR 4300, e IR 3 25 5 (U Ry 190 kg, im AR T
Wt 2 i 450 kg, I AL IS L an 181 3 TR .
MEL 7 1 B ok & BB LAY A8 T R B 2E S Ay
WO AEAE AR bR A, 2 M L T ik G R
B A HE Lo o O R R AE 2, AR
TEOLT 25 00 HE 2 5 A0 HE B 2k 38 2 Bl %
B S 19 e O A (S I N TR A o W BN~
QI

A4

BB @ MATEHLEER

B3 1580 m5 8 7° BB RILENER
Fig.3 The actual measurement of the fan-shaped

holes of the 77 drift in 1 580 m sublevel



60 H ok B 5 A

2025,45(12)

3 RMART WA m A

T8 TG JRAE 7 BEAR 78 3 2 77 i A8 o i Y R
SAEZ AT DN R B A R R Y SR A 1] R AR
PRPEAEATR N EEATJALE LU 4 ki

(1) FEARG £7 BRAEHR . 24 & #UA P A7 7E R
B HAE T AR RS Bl b L ok S A B
JEERH T 3 20 (¥ B B 3 B L 0 LAt R U BRI T
R R HR 77 A BELAS: o DA T 52 W 391) 22 B0 9% HOUR 9 IE
LB LR R AE T O AR R B (L IR
4) S EOR A PR AR 2 TR I R R
TR,

i

\ / i
/ p g 2
e -0=0:
f o
/

B4 ABRFEHTOHERHELZERS
Fig.4 A large block was stuck at the ore outlet,

causing displacement of the released body

(2) HEIRIBAEN AR . 2GR RTE R 1
U5 E RO B 3 R 2R P A R BIL s R T Y

HfL: mm \ /.'
" \
N /
Vo / /g
A T 4 =
~ N\ A
N | s
N | e
[N &
_____ 137 ~ 1
~—F=f 1 g 188
f=3 o) <
5 ' | ' - -
-———at—4878] 2§45  |877TH—+—+—
| | | §
= 1 | | N

S R B AEAT Z R AR PR, A 35 A R BB I A
REOIEBLR MG R Al GE1TE . A 25 RIEAfE
WL i Ak B 30 2 X I — M HE 4 24 o R R i 2R
SRR A T A R

(3) FEARRAT AR . WO B9 R BTG B4 R
I MR e is 22 1) A R H i il 3t s 7
PR IE R BRAR T RGBT A A
REARAENH AL 75T — HEM AL 25 ik 7
B AT R A R 0 AT B A, DGR R — R
FLAE G EL AR 1 % 2, XS B Y R IR
AL R

(4) HEIRAT BAS . SRe3y of i R Bl 22 28 W e
PLAE v R B A PR T B 1B ML = ROE . R
U RN SO R AR i HL BRI TR AT A
Ao BEAh L R TR R 7 A U A
By A2 GG g i — 2D WAL PR

4 b7 iE e KRR BUR

F LR AT T A O 4 R AT [ R AE AR R AT
AR BAS | 1 AR K AR 5 B I AL S 19
KPR, 55 ET 76 R X &L R LIRS
Bl AR T LR HAR it
4.1 MAHBEEREARRST

H T IR T Y B B e B e (4.3 m) , HLWT T
20 ELG 15 3 B T M0 R 18 e B 4 BRI 2 )
MCAET o 62 3t 5 R — HE 2 L 8 L M L3 B
DRLIHG R [T R AP 66 oo B AR 22 3.7 o, [ 4 B T
AU = OB WA 5 BRIk i B W
QB RS A T By 1k )5 HEFL 0% 20 FL i M 4
B3] LA SO N H 98 B L B AR R R A B
HRIRER

(a) HRAH



BB .FRBTIRBHILEE R ARR AL EHS AL ]F LR S TR .2025.45(12). 61

B mm ;
\
e 74
\ /
\ \ / =
TN
S
=
- . 1 \ = %/g
=l @
™ M)
o 67T 2 845 67 =
N S
100 4200 100
4400
(b) HALE

Bs5 unEER#EESEEAERT

Fig.5 Section form and size of mining drift before and after optimization
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