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Research on Safe and Efficient Mining Technology of Hanging Wall Ore Body in Deep Open Pit
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Abstract: As a transition scheme between open pit mining and underground mining, hanging wall ore mining is of great
significance to ensure the seamless connection of mine in time, space and yield. The hanging wall ore body in the western area
of Luodang mining area was taken as the research object. In view of the complex geological conditions that the ore body is
located under the high slope and adjacent to the open-pit transportation system, the two-step strip upward horizontal layered
filling mining method was adopted. FLAC3D numerical simulation software was used to simulate and analyze the stability of
stope, slope and open-pit transportation system in the process of mining. The results show that when the mining method is
used to mine the hanging wall ore body, the plastic zone range and the maximum displacement of the stope roof are 3.4 m and
6.6 mm, respectively, and the plastic zone range and the maximum displacement of the slope and open-pit transportation
system are 9.5 m and 5.8 mm, respectively. The maximum tensile stress of the stope, slope and open-pit transportation system
is 1.2 MPa., and the overall stability is good. In the process of hanging wall ore mining, there is a significant negative
correlation between the stope-slope distance with the stability of the stope. The research can provide theoretical reference for
the mining of hanging wall ore bodies in similar mines.

Key words: Deep open pit, Hanging wall ore, Strip mining, Correlation analysis, Slope stability

0 % Pl  B 55 2 AR 0L 6T R B
05 K TR AR 5006 U U4 8 55 K TP R

FEHEO R A E B T RELA M L TR R0 520~ 16 %1, BB G IR U BT
(PRFIERIZ Y 2 R LR A RE R A BRI VORI U0 R AR KT L s 4E R, AR HE

* s B8 :2025-02-11
ESMAB : = m A R E 4 H (202301AU070185)
fEHEE A HEE 999, B, mrg BB 5 A, BEWF5 T Ry BE M T A%, E-mail: 1358382398(@qq.com
BIEESE ) HA982—) B VLR EEN SR TR, EZEMIE W R IS X T 2058 . E-mail:478693137@qq.com



40 ok B R 5 A

2026,46(1)

A7 T 88 K 3 PN - 8 K 00 ik 20 ok 4K e I 1 F SR
g B SRS B R B E AR A T Y R AR D
K g Y A R S VR, B i 0 A kA
SAPER IR AS B BT AR B [ R g A 2 — 5 i R
A S A L W B 5| kg R e R kR
PRI, Qo] 7 A 0 35 R 149 T IR R A 1A
A R AR 1) R, T AR R [ P A A X
117 KI5 T H B0 R R0k (0 AR RRAE , 2 8
RN ATE BRI B, 2k 1A 78 05 X6 1 45 0 A 2k
FREER, an A ik Bk w1 = SRk T R
B OIRSR A T A R AL Ay 1A i
S8 VE MUREERS A, W R gk

M % R 0 B T AR AR A e s kT A
FRtR g, B MR R R sk ik Zz —. Eh
2 E T o 2 S oy B S S AR T B AT R
A 1R 5 R ) 70 LA 4 il 1t S, AT 7 2 T 44 Tl
SRR [ I B R AR R A, BRSO
EUVE T R BE L g M R KiE R G R O R
A, SR T 43 DX B SR SR SE T A R A
[ SR 5 S 2000 0 DA N KR Ak R L HE R AR
B RS HT T FE I SR 2o 2 POk 3 K R K B
FesE M 8 DY GEO-SLOPE #4F %
R P R W e R AT T PR TS A LY
W5 A5 R AR B 56 L AF 5 TR R LA I N A
BB AL R i — 2 R T R S R R o L
e Tk 5% i) 5 76 ity i A0 R R SR B LR B
PRy Beas i Ja SR ORIk R R E T H 7
[e1] S 5 7 v (1 22 Ak R E A 5 P 0 DL
A PR 0 AR 0 R DX B0 O SR 35t B 1) B 40 F 5
i i AR 4 AL T S R R
St R — B R T S HOE MR R A 2 A
XU RS e ot A I L AR 0 1 Jo 5 0 4 0 R
FA L 1) K T 0 6 78 HOR B 3k AT 01 R L 7E AR R
DX BB Y [l S 3K T RS T IR A & Ak

LR BLAT SCHR RS O AR TR O X AL A
FA TR N TR 7R T G PR BT A 2% L e
SEER WL, b K o 2 SR R R O
STy S /N (T L s s = W W ) N G5 = RS
F7AE 2L 72 6 0 B AR A ) O X LA 7 1 B 7 R
Ko BT UL AHIE ST AR X VR KT DX XCHE R A
I A ARSAE L 32 R G 45 38 2y XL ) /K40 2 78
HUORD . WEUEIZ ik AT 5 & ek B o
15 B SO ASE DL A % e 8 0 T R 5 R AR AT T AR AL

OIS PRI R T 3 R R i AR G i BB AR IX
G AT LTS3 A AL RS AL AR L LU D AT R B 2 4
R0 28K Il SR A A BILE S A

1 #dky K& %ERITEMRL

B LA M B 00 A R 23 i) % vk B Xk % R % b T
FERA L LL 1 890 m A AR, LA 1ok FH#E KPR,
DIFHE T IR, K0 X E8 RYTPE X 1 890~
2 010 m by A 35 BR R RS B 44, LA B Rl 1 R
HRAE V& VK X EE S 0 2R R, 7 DX 0 4 0 %
Pl 108.8 J7 t, MA il 0.72% , P X HEF
PRIRAE 26 Ay AR R FE A T 15~20 m, i M4 £
AT 20°~30°, LMK AN 200 m. BIRFEIA N
MERAEFA A

T KT DXCHE RS R [0SR T I 3 2 Bk R VG DX HE
B WAF TFRE 2 030 m AARE 1 986 m HiZRiz i
B0k AR R AR 80 m RHPLIE A M
fLTFHhamr 1999 m BEE KRG B . THLR & A
ARG A B R Ris i R G 0 X T8 L A
i SRR T AL AL T 8RR PE AT & (bR 2 095
m.2 048 m), JF T ARIAF E W E KK G W T4
W, K, Bk X P R AT [ R A v, 5 4 T
7 JE M R B S A B R R T DR R R

B1 BNTREAXRETT REFMRFE
Fig.1 The surface environment of hanging wall

ore in the west of Luodang mining area

2 BHTERTE

Vi PR DXV DR A R A T 3 39 % R K A2
RGBT AT R B8, Wb 20075 S8 A 8 i 3 X
KPR RGERGE MR R . 25 R0 R L i e 3
SRAIE 0 ZU R IR Sl 2 3 R 1 e K B R i
W ARGERATRENE . BT 0 A 2% 1 A B 85 S xk



HHEE,FRYERRAEF T RL L ST RBEARFR[]LF LR E I X ,2026,46(1). 41

R BBV TR R AL TR T
IR RE . R AR A A A L
2ty 2UAE . ORI L X 807 3L I 7 7E — 5 1 Ry BR A
% ORI THOAR A B JEE R EL )™ BE AR XA IR L A
AT R L= i AL . e OR ™ ik B A0
SRR A ME DL R T Ll 28 U A0 AR B R AR Y TR .
L Z R 2l AR AT 1 i i 7 20 R 460 TR R
JEE 25 FE A AR R SR g LR B
VAL R s SCRBZE 4 i 80 M SR RE S 4K, Ak
IFJE AN ROE RT3 R BB RE 1R 3R
REA% 1 2 A 1LY 7 TR

L35 AU 25 TP R AT 7 15 B AL R S L 42 R
P A R A% 3L 1) K P 23 2 FEBUR B 3k 0] R 9 vk
DX Y DX A A A A

1 20 R 2% 3L 1) K F 3 R SEBUR I R Y A
B 2 iR,

I1]

é g /);c o )n(.. :

6 L.
—MBREREE 4 BRTS —R
—MENEREE 5 Sl 8— 1 HURRELE Tk
3—[EREEE —REERF 9 I SWRERAS

2 AEREGXLAKESERERT &
Fig.2 Two-step strip upward horizontal layered

filling mining method

2.1 RIFHEMSH

P25 R 2R 3L 1 K 20 SR SEBOR A I 1R
JE AT B B IX L B S 200 m, DU Pk A TE S il
U AGE [ A5 BRI . 5 D5 L 20 mo Sk
o3 o3 B AT A 1) Rl 120 R Al R L AP 3R O
L DE BRI SERE N 6 mL [P BRARAT T Ry 8 m, 5%
R R 0 2 R R 3~5 m R 2 AT
JFR . FEIXHE 100 m /4702 4 AR N 2%
A LS4 SE PR A AR R L 2 100 m,
22 REVIEIIREHE

LA R AT X I T A" R E /A
17 R TRRSGE T #7730 BRI % 0 . T8
BRI i R 2 DK AR TE L PN o Dk T HE R

JokAS T8 L T2 B¢ 4 0 I T 0 A 38 i R G0 R R Sk
AN BERWE T X R IHE T 20K T 805 4k m)
i By B bk T4k, 50 R BE 4 55~60 m, H14)
BOR KT B ok 5 2 Bk b, 8 T 4758 HLTE 4 )2
R TAEmIEL .

23 EIXREFEEEL

BN E R0 R i kTR R 1 T 4
HE R BETE B A AR BIE MM O 15% . Bl . 1
] SR B T P A A Jok PN 0 e S G L R R T R i R
23], KK ALIE R T2, 1 20 4R i1 32 T
RN 4 m, BERTFRERE, M SIS 4B
EHBWI . Ha g Ehhe . wET KR
KEERG RHIKAS N 1+ 4 BB 45 76 BURE X R 25
XTI A E R 3.3 m, [F I 1B R T
B AE AT —or 2 V5 0 b 2s 8], FE oy B e
JEBT A B 81 R S8 38 58 B 5 38 3 1] SR TE PR 0L S
e — 432 W I R BEGE , R E A E— 502 1 R
5RWT ., fF5aBN T A& MR 5 5B 5E
Ja - I I 2P 3R A i Rk 5 s AR .

WK TIERE R 15~20 m.i@a [ .11 L3R4
HIF R A4 BERT A SE B 3 ~5 20 4k 1y 1] 5% &
JE X — BB A R SR LXK, %
J 7 AR T T @ M B R () 7 35 % I8 A B T i
TR 70 SR TO0 ) [ R, 7 5 SRR 5 %85 s B 0 AR T AR, R
IR T TR s I R M e ek, S HE R
PR R & A R PR T n SR LR B, L TR
VR AE 25 1F V0 AR AT 1) 7 1) A 3 ~5 AN 2%y, L
I BREAN 1~2 4, TR &W 2~3 4. B4
AR R & 200 t, K 1.5 MEF, H KR
Wik 300 t, 7EXSRA R A R T AR F L 1
WA H R A 600 t, A R B T 9 IR AY 5 5% ]
K= RE M FF AR RROE .

3 BHY EXRTFREEUSH

3.1 HEHEINMERSHIEN
311 HERS T BUME AR T A gt

MR V% 1K DX PG XOEE S A b B 0 R, SR
3Dmine-FLAC3D 37 7% Pk 7 X 4 35 17 44 o] SR 45 {E
AR B RIFR T A 1 500 m 2 3, KA
B JE R SF 050 2 500 m A1 2 200 m, BERLEL S 5h
Y CHE A R, EER AR ER S 1 890~
2 010 m.#% 4 m A2 MR 30 Mar)2. BT
T M A3 AT EE TS A [ SR 6 10 3 % B8R K G2 i R Gi AR e
PE I 52, F 3 3% I 58 K02 i FR G0 Ak A A RS W



42 H ok B 5 A

2026,46(1)

AU A A T 2 0 ST e o 2% I A5 Y
R A EAE O . HEH B R RE A R N (AT 3 Fr R

(a) BERBRENSNE

(b) HHFERGH
B3 EHTHERR

Fig.3 The numerical model of hanging wall ore
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Fig.16 Relationships between roof displacement and influencing factors
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Fig.17 Correlation analysis of influencing factors on stope stability in two-step strip mining
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Fig.18 Distribution cloud maps of slope plastic zone in two-step strip excavation
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Fig.19 Distribution cloud maps of minimum principal stress of the slope in two-step strip excavation
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