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Research Progress and Key Issues of Backfill Mining Method for Complex Fractured Orebodies
Yin Xian'gang'®, Yang Ning'?®, Ou Renze'’, Peng Yuejin'?, Liu Qi"*, Tang Mingdong"
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China)

Abstract: With the increasing complexity of orebody occurrence conditions and the continuous improvement of resource recovery
requirements, complex fractured orebodies have become important targets for safe, efficient, and low-dilution-loss mining in
metal and non-metal mines. The backfill mining method provides an important technical approach for the mining of such
orebodies by controlling stope exposure, reconstructing the surrounding rock-pillar-backfill bearing relationship, and regulating
the mining-backfill cycle. Based on a review of research and engineering applications of backfill mining at home and abroad.
starting from the basic conditions and dominant control mechanisms of orebodies, the backfill mining methods for complex
fractured orebodies were categorized into the small-exposure continuous mining category, structural unit delayed backfill
category, and strong-control combined support backfill category. Furthermore, combined with typical cases. their applicable
conditions, control mechanisms, and engineering effects were compared. The research results show that the small-exposure
continuous mining category is suitable for the fine mining of thin and narrow orebodies, and orebodies with complex
boundaries; the structural unit delayed backfill category can balance the production capacity and stope bearing conversion of
medium-thick to massive orebodies; the strong-control combined support backfill category can improve the stability control
capability for weak roofs, large spans, and local fractured zones. At the present stage, it is still necessary to focus on solving
issues such as the matching of engineering geological conditions and method parameters, the sequential connection of mining
and backfilling. the process control of dilution and loss, the composite bearing mechanism, and technical economy. In the
future, geological zoning, function-oriented backfill design, collaborative organization of mining-support-backfill-transport, and
dynamic optimization driven by monitoring feedback should be strengthened.
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Fig.1 Development trajectory and research focus of backfill mining methods for complex fractured orebodies



FRA,F AEBBTRARART F i RERS RERA[]]F7 LHFR S FA.2026,46(9). 55

SV [ N AME ST B BE ROk (A BT
TR 7 T E AR B 2 OR L B BE S AT 2 B X
R0 1B —Tr I BR B S BB TT . B IR
PR T Ml 5T 2% 1 5 2R 5 2 B 8] ik RTS8 14 6 i
KA FUE T FE R BUR B ST S5 A A8 AN TR T R By
By AR 28 1 R 56 42 L SE SRR L J0T 5 B2 4 T
WA FNTE Y 5 [0 R 4 23 2 [l sk = 52— 19 et
Trik o FET I ARSONIF R AR 4 il R A
P 3 A2 T 2R Gobi A A e (AR T SRR
AR TT R AW ST HE 45 5 i Y 52 091 Ll B AN ) A6 X
35 25 A5 TRRCR IF st — 2 AT kG e V&
B R RTEI P B A A0 G 1 ) R sl 2 A 4 S O B
)80, LAS 0y 52 e W e iR SE R T ik ik 5 2
WAttt =%,

| AAHBTERFRAKE RART T %
4%

S % B A A 1) SR A 15 3 AT L L A
JE S L RIBAS A AR R 3 2
S R 2 8 AR 7 LR BRI S IR 5T
RES) . TEIXSEILAR SR L RR A R4 M0 5% B 4
] R A BN S AP 58 A B T SR AT A U AR 22 5 R it
HE IS SR A 7 56 50 2 5 1E S 23 B 1) S i
1.1 SEXABEHTEFARNEEFEREFNER
S TR WA PR TSR B SE I I R 7 7 5 5 ] R AL
RRZIENTF T o A /N5 B | 4 o 2% o T AU 2 i

@ B
I
|

[ BE A% P AR AR B 7 55 7 % DXUB: o (H 2 38 hm =R o T
R R BRI A P T . b 1 23 T2 SRR i
SEOXT RO R TR S H AT B Y 3 IO P AR S F 5 3 B
LERGEHI S KL IR B % RF LA AU AL 41 41
PEATOR AT 2 R L R LB R ] R HL T
i R 1 5 B i e B S F L

VR 1T s B A 4 T 0 B 22 52 R R B LT R
JE SRR MR P 50 o B0 B A A, ) ik
B FELURAT )2 FEHUR AT 55 J7 15 T 3E i 4 /Al
BT AR g MR 0 B AT O X T R
A K o ) BE S8 IR0 A 5C T 3 9T A SR FLR A
b FEL, L/ A TR AR E R I X R
W07 A TR A 324 (0 32 A5 b 23 1) FHLAR
AR 25 7 8 738 H A B 0 ME— PR R A

BT R JEE LRI SR 7 ARG RS, 0 L T SR T
e 4y 1] AT phy P 4 ) % 5 v R AT % B I () 3 3
o) a5 S AE P RE TP . A QR R K g m
B LRI 3k 5 R WY SR S 45 4 L A B BN
R FE 7 SR EE 5 AR IR AR )T R AR DT
B Ak, SR AS DX A I ] BN, TS L
23R B O A AU o T 5 JBE 488 e o 0 o R
R FE B IR 3 I 0] BRSSP 2 B 2 g
FERERINSE fF A . P, SR 450 | e UK D e
SCAP B BN R 5 S 0 e A0UAE 2 4 L 0l 3R L A% R 5 R
RZMGHEE . R RIT R TGS T
KA YR R OC AR LR 1.

®1 EFHBRTHEARTFESRERT MEXR

Table 1 Mining contradictions of complex fractured orebodies and corresponding backfill-mining responses
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Fig.2 Classification and adaptation logic of backfill mining methods for complex fractured orebodies
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Fig.3 Key indicator statistics of typical cases for small-exposure continuous mining category methods
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Table 2 Typical cases and application effects comparison of backfill mining for complex fractured orebodies
FEAA R TRAR B A bR bR 338
zwzm 4056 & & 1020 a4y 2 ] S T R A
wray TR ERAE LRATARRICTI S8 BR R 05 s o EIE I
e 1 HUBRAL R 2 bt it 5 989 ;£ eI 30 t/d g ot TTTEER
NREES wE10d ] e
Ia] 3% 2% Gireay  ORBBURRE G KGR TROKCEAR NS B SR 14 0RE 4005 BT KR S R S HUE A
Y 1 - BASURGRY RAEM TS BERE 9200, AREY KMABIER,
W R AR, , G2 75 BUAT 1R Sy W W 0
L SRRV Gy RRRRRR O RIES Sewormmmpie.
B R 40% ~50% K 5
W VU K B A Gl SMB A R SEHE BT 506~ 13005 AR i 3006~ IE T8 LR 3 03 S 4
R R PR A e 7 S0YMEE 5% ~13%: KL TR LD T .
. BUARSEJE N 3.5~4.0 MPa,
BRARE AR TRAEOE . RIRA 72 m X 18 mS5 g e e
BT e e g 43 B 7 b i 5 7350 ;,;?3g/lil7i<$ 8525 FAL yrwn pr
';'"""li"'%’b’);"%’Eﬁﬁéé‘"&%’%%ﬂ'ﬁk"é‘?'{z’&'ﬁi’ﬁ%’%!:LF%"Eﬁﬁ'fk%@s’%’;@%%éﬁ"é’ﬁiéé’iiﬁ'""}(;f;tj"ﬁﬁ%d'
_____________________ LT ReowiEmR.  FREK 95KSdMIE05 MPa.  REBMREOE,
28 dHLE R E LY 5.0 MPa;
T ?mﬁ%AImmﬁ%ﬁauw*er@mﬂ1@%@;%gﬁﬁﬁﬁfAzmﬁmgﬁﬁg&ﬁ
o FER A ZIR . 15 101 A W%EWME 550 s e g TETI S BRI BB AL
S s w00,
N =]y 0o
R T R R B TR B VLR KB TR0 m AR ,20 w20 m G BB 5 R A
L RERE. weeo SRR R RO 16, TR KB EORRE.
ooy ORISR R R SR IIE S FURERIE 1,32 MPa; JEIE 0.5 2 L LA I 22 58 F £ 4
SR A m, T 445 4 AR R
ﬁf)%fﬁfﬁf}iiﬁwmm&‘@%iﬁ%i%f&kﬁﬂ“lﬁl
3 BEMEmEARTEXY KA X REBH

H R 20 26 B, 2 R e AR SR R B 0 TR
ROR S5 5 W IL A B AR e v R R T K TR
S0 RS MK E 8 4
38 3 45 /0N 171 SR 500 5 B B 8 038 T ARk
ELUJ3 SR FEAG 0 % 5 35 2R 48 ) 07 R0 AR 7 4 44 Y T
R LR 4 L B T AT Turmalina 42

RIREFE VI G, B A

bS]

[

D!

Tt = 3l S AR

2R HBBCRAMO R 70 54 L 58 BUMR 32 TOUR S A S B4
SR JEE 5 g )BT L ZL A L AR ZL B A 5 B, T
A 2 BRI e AT
FeA% . ] UL, B D5 vk R RE AR R SE TR )
HAETTIEIE BE RS e R T 7 AR 28
TE 5 AT ol 2 T < 3t B AL ) AL BT RE S . O IE A 52 401
J W ) P ] 0 FC 1 D 1) R P 4 PR LI

HHIFRE CRRFM)

Zh @75

(ZOPkER) A B @ D E F G
HESX R-X-F-2B WHERE SXEE EZ54MEE5 ZELENS  FSiMts
E £FRRNE it XP-FHE  BESK FrZE ST &
1 @mﬁ‘%@gﬁgg A * O A Q Zl *
, EEBEEES A S o A OA A i
; BMEEETE A A X A A A A
aEmrln e AN R A A O
s Hepes 4 @ @ A X*x @ A
EEpEMERs A A A A A X *
* #e A\ EE () um

4 EFRWBRTETERT XBEE EHATEER

Fig.4 Matrix of key issues and control directions for backfill mining in complex fractured orebodies
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