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Abstract : In order to explore the optimization of the mining effect of the gently inclined medium-thick orebody and the migration
law of ore and waste rock, the gently inclined medium-thick orebody in the middle section of —400 m to —360 m in Caogou
Mine was taken as the research background. Physical tests of three different mining sequences were designed to study the
influence of mining sequence on the mining effect of orebody. The discrete element software PFC2D was used to study the
migration law of ore and waste rock. The results are concluded as follows. Firstly, the ore recovery rate of the mining sequence
111 is 45.56 % , the ore dilution rate is 19.29% , and the difference of recovery and dilution is 26.27%. Compared with the
difference of recovery and dilution of the mining sequence 1 and the mining sequence 1I, the difference of recovery and dilution
of stoping sequence III increased by 1.95 percentage points and 4.01 percentage points respectively. Therefore, the mining
sequence I is the optimal mining scheme, that is, the upper caving orebodies of the No.3 and No.2 outlets being alternately
mined for three cycles, then the upper caving orebody of the No.1 outlet will be continuously mined; and after the No.1 outlet
being mined, the upper caving orebody of the No.2 and No.3 outlets will be alternately mined. Secondly, in the early stage of
ore drawing, the displacement vector of ore and waste rock particles above and around the ore drawing port tends to the center
of the ore drawing port axis. In the later stage of ore drawing, the displacement vector of ore and waste rock particles above the

ore drawing port gradually tilts to the left. Thirdly, before the start of ore drawing and after the end of ore drawing, the contact
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force chain of ore and waste rock particles is in equilibrium. In the process of ore drawing, the contact force chain of ore and

waste rock particles is in an unbalanced state.

Key words: Gently inclined medium-thick orebody, Drawing funnel, Mining sequence., Recovery rate. Dilution ratio, Migration

law of ore and waste rock
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Table 1 The specific schemes of mining sequence
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Table 2 Summary of physical test results
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PR 10 SR A BT A LB A ot L AR AR ] R
AR A R U/ o BB Ay SR B R AR AT TR R
JIGEJ XoF T SR R 0 A S B s, 61 5 A RO 11 B
YR B9 A1 . LS 0] LR HY S ] R0 T[]
KIFFENAE 2 5 10,3 5 1L K 15 AT P UOcs ]
SRMH A AR 2R K AH BRI I 7E 15 8 3 K
TR T SR (A A B 8 22 T BRI IT, PS4 44 |
(5] SR 11 b Tl R e LT [l R 0 A B 22

[FRMBERE T L IR0 R e 11 A ] R i 11 7 3 5 1
= B0 [RR AT A A 25 AN K T R T 78 1
5 TR (7 A B2 i 22 F (BRI T 0 [l SR it
I B[RRI T A6 2 5 EVFT = ™ 8] R (9 7 B
YN RN 1A ] R i 01, I B[RRI 1 78
25 FR 3 5 EARAS T R MUS 11 A0 BRI 11T 20 (8]
KT 1R H R BERUE T BER A5 A A58
AP EERIGUT IA R GT T, PRt 3 4 k2% [ R
P T LA g [T R REAR ST A% SR R TR AUR

—— RN 1 0.67 —e ERIR 1 0.6 —— ERNR 1
—— ERITF I —o— ERNA 1 —o BRI I
0.5 ——[E SR I g —a— [E R —a— [E 3R I3
o0 o0
& 04 4
'#é'i‘
0.3 3t
=
02t ol
01 2 3 M 2 3 4 2 3
TR R TR KRB T R E
(a) 150 (b) 250 (c) 350

BSs AEMTOBRXHTHNTAE

Fig.5 The ore quantity of single ore drawing at different ore drawing ports
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Table 3 Part of parameters of numerical simulation
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Table 4 Summary of numerical simulation test results

v Y Y I

[P N gy o e, BERE/ FRE/
05 Au»/lﬂ\i/ U%I:\Hi/ Uﬁ;ﬂi/ Jzﬁ;ﬂi/ o v
I 4 863 2 734 2 285 449 46.99 16.42

4 863 2 888 2 314 571 47.58 19.77
| 4 863 2 936 2 415 521 49.66 17.75

3.2.2 " RBORLAL RS R AL
P 7 O A [ [l SR 0P 1 T A ek R o 6 B K
P (0 B R AR AL RS O i O 7 B R [ R R

PEURLI (2 7% A2 A Mz s 4. i 0 IR A PR [H)
— [T SR I P S J 7R B 73 62 7% Ok Bk ]

MIEL 7 AT LA R RT P OO 45 HUR T
75 DA R VY J B A I3 RURL AV A% Ok R 4 TR
s, I ELAE RS O B Ml vh o 8 D T 32 DS . B
O I AR S HEAT L A8 R AR B IR UL 8 ) A
R ™ 10 J5 W B OB A B O e i i 1) A AR

TE AR AR AL 146 v o 38 5 AN [ [ SR T 48
UKL 32 B Bk UKL N 22 22 47 40 Jile A R LB
WURLAN C UKL, IR L G AT AR, &L 8 Frm
(BEARRILE TR . S5 18 7 18 8 347, [m] >R it
J L orb B OBUR R B & 0 A BURE Y R R B 3
S H BT EE TG I E R L
A HURLANER MR 11 rh A UKL 32 7% 8030 AR AL 3 1t
W R R 1 EE R 1 AR 145 1R T 3 2 6
A PRORL . NI 7 Cad W AT DU I A 45 R 1A
SRR T AE 15 1R I ATS IR A 80 23 (6 8% Ox BB R Y



60 ok B R 5 A 2025,45(1)

A7 PWORL ., R 11 b BSURL & 42 B R & (b) AT LAE B, B & B 1 BEAT . mERGUT 11 Hh  o
A AR 2 5 D, BRI 1L R g8 B MORCEE 5k BT B IURL A A2 8% R ik B kU T [l SR P 1
Z . FERMWF T AECRUF I C Bt hes v 763 S P EERAE EBORIEZ . Kk, BT
A B T5 s P B A B L AR 7 Ca) R 7 I L IR T 18] R 8 15 Ok 5 22

el <
= P P
£ o8 // . e
/,//,/’ % 2 /,// L /{ -~
ey P - P
(— A ""U*' o i r'wfi U
B2 BTRHT B 10K
(a) EREF 1
/ P i
/// - Py
s A 4
4 5 A ‘, /
| F "l
BTRIEH
(b) ERJERF I
//
/

@ J T

SF2RIT BRI LRI
(c) BRI

7 AREXRIEF TR EENUEXER

Fig.7 Displacement vector diagram of ore drawing process under different mining sequences
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