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Optimization Analysis of Stope Structure Parameters of Upward Layered Point Pillar Filling Mining Method in a Mine
ZHANG Zhijun', YANG Ning®®, REN Qinglin**®, LIN Weixing®"
(1.MCC Tongsin Resources Ltd., Beijing 100028, Chinaj;
2.Changsha Institute of Mining Research Co., 1.td., Changsha, Hunan 410012, China;
3.Research Center for National Metal Mining Engineering Technology, Changsha, Hunan 410012, China)

Abstract: With the increase of mining depth, open stope mining method is facing greater safety hazards and environmental
pressure. Filling mining method., as a safe and green mining technology. has been widely used in mining. Taking a large copper
mine as the research object, combined with theoretical analysis and numerical simulation methods, the stope structure
parameters of upward layered point pillar filling mining method were optimized, and the effects of stope length, point pillar size
and point pillar center spacing on stope stability and mine production capacity were systematically analyzed. The results show
that when the stope length is 65 m, the point pillar size is 5 mX5 m, and the point pillar center spacing is 15 m, the stability
of the mine stope is high and the production efficiency is the best. The optimization scheme of stope structure parameters can
not only effectively guarantee the safe mining of the mine, but also improve the utilization rate of resources, which provides a
scientific basis for the application of filling mining technology in similar mines.
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Fig.1 Schematic diagram of upward layered point pillor filling mining method
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Table 1 Physical and mechanical parameters of rock mass
g &E/ BUhr o i/ ;ﬁﬁhb‘t)ﬁ 3%’@1?"‘:% E/ YIRS H FEI/ W@ijﬁfﬁ/
(kg/m?) MPa 5k & /MPa GPa MPa (@)

AN 2 870 5.11 62.05 38.48 0.26 11.78 54.09
BEBABARH 2 970 3.91 45.88 38.58 0.22 10.24 45.11
Mz A KBS 2 840 8.86 71.58 36.28 0.25 11.56 58.85
BAAKERA 2 870 12.19 96.10 42.06 0.15 17.21 54.49
(e 3= 2 790 6.68 70.60 38.16 0.21 13.35 52.98
KB 2 760 6.08 87.45 31.12 0.18 13.03 55.23
TRIR 510 8 2 2 810 7.15 66.36 48.92 0.16 10.87 52.33
V3 LR 2 890 8.94 71.14 51.35 0.22 11.38 53.36
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Table 2 Summary and comparison of rock mass

classification in the mining area
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Table 3 Stability coefficient and hydraulic
radius of roof in different rook types

EIERA AN T 87 E 1
Ak LG NEB MR RS N R R

miEHQ A B C
Haz A KREA  10.00 1 0.55 3.30 18.15 6.20 8.61
RN 10.83 1 0.55 3.30 19.66 6.27 8.63

XtFH A KB 2R 5 R K R
#2209 6.20 m I, THOAR AL T B FRAR A IR 2 5 2R 71k
PR B 5 11 AR 7K T A28 1) 8,61 m IR, THUAR G4 51 )
FRE VRS . X T A, 25 R g B K 142
6.27 m B, THUAR A T A BIR A bR 2 5 4 A R 5% % il A
7K 1B AR5 2 8.63 m I, THARA B BR F #OIRE

R Mathews £& % 1 181 i 3 45 149 Fo 4 K 7
At Ry B i o3 2 AR TS BUR 3 1 R
WESEACH ARSI B, G IR s A5
RN d o X T AR WA B 52 50, AR AL
Vi R R AT s —d BT R BB K
AIOC A Al TR I Y SR ROK 1248 HR o 0 1B HE
PSR

HR(-ell(Sad;B)éR] (1)
A Gsod sBY<Ag (B) (2)
L
<A
B\4 1 (3

K Ag, (BYNH Ry MEM A iF 2 88 A LB
A HTINR R L W RGEK B, KR
4 VARG, KX R Ry AR AL 15 28] 47 (14 45
AR s=13~15 m,
22 REEEERGEE

FET LBt U R A G s=13~15 m,



46 g B R 5 A

2025,45(10)

d=5mX5m.6 mX6 m, 5 AL S Z I
FgR AR LA ROK AR SR IR 4, HiEk 4 ]
WAL H =0 KBS S0 R PR TR AT el
B 13~15 m 00X I 9 2 5% T AR 4L T il Ry 24
AR FR R IX ]
R4 LOSERHERERT EZRXRFEZFER
Table 4 Stope exposed area of upward layered point
pillar filling mining method
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Table S Simulation schemes of stope structural parameters

of upward layered point pillar filling mining method
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Fig.2 Three-dimensional model of numerical calculation
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Table 6 Physical and mechanical parameters of

each materials used in the simulation

. iih M SE 3
HHH ﬁfnﬁ) o *gg/ i bl {gg/

MPa GPa MPa (%)

Mz RIE 2840 0.41 6.889 1 0.25 1.78 38.3
BAATERA 2870 0.36 5.691 2 0.22 1.23 33.1
T S0 A 0 2790 0.43 5.86310.21 1.32 34.2
WRIR 5 A1 0 2810 0.42 5.763 5 0.22 1.26 33.5

I3 & A A (1 MPa) 1675 0.10 0.250 0 0.29 0.27 16.5
R FEIA (3.0 MPa) 1900 0.30 0.400 0 0.26 0.5 18.0
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Fig.3 Vertical views of comparison schemes

under different stope lengths
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Fig.4 Maximum principal stress cloud diagrams

of stope under different stope lengths
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Fig.5 Minimum principal stress cloud diagrams

of stope under different stope lengths
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Fig.6 Plastic zone distribution cloud diagrams

of stope under different stope lengths
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Fig.7 Vertical displacement cloud diagrams

of stope under different stope lengths
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under different pillar sizes
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Fig.9 Maximum principal stress cloud diagrams

of stope under different pillar sizes
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Fig.10 Minimum principal stress cloud diagrams

of stope under different pillar sizes
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Fig.11 Plastic zone distribution cloud diagrams

of stope under different pillar sizes
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Fig.12 Vertical displacement cloud diagrams

of stope under different pillar sizes

d & 9 Al 10 v, 3 B TR R S L fi Ry
1 F B AR R ) 2 8% 1 AR B K AL, B SR 37 T AR
T ) 2 TSN, H 3 ﬁ‘IYEWJ'J{E%j”ﬂJ
AR HE 1 AT, Bl R N A R B8N, SR
i Wi 8 M DX L i R 2 A R 4 mx4
m Hﬂ‘,%%mﬁ%ﬁﬁiﬂéﬁlxai%ﬁkﬁ,,.‘\Eiﬁﬂiﬁ
FER M X, W] B BN IR, i — 2P i R
Kta. ME 12 ﬂ%ﬂ,%%mﬁ??ﬁilﬁﬁmﬁﬁﬂ‘
P IR /IN T 38 K, R 3 oA o5 K R It 2 10.7 ~15.9
mm,3 F T W /N, ZEA 4 Hr T A, 24 5 ke R
SO 4 mX 4 m BRI TR AT REAEAE R AR AR
ﬂ“j@ 5 mX5 mE{ 6 mX6 m i, R NFEE,

PSR RSB, B A i ok, Rk, #\4E -
mﬁ:}“}:',mﬁfﬁtﬁ\ﬁéﬁwfmﬁﬁﬂ‘jﬂ 5 mX5 m,



50 H ok B 5 A

2025,45(10)

3.3.3  ERES B AL 1] B EL 45 51 O3 A

N T WHE b1 43 R AR SRR A B AR
B X P T = TS ML T8 -E 23 7 T R A
SR T R LRSS DX A R A AN TR
S EET R R E RS 18 i L
[i] BT LG T ZR IR AL 1AL D 14 2] 17 43 53] R S T R
M [ R SR W R Sy BB X i B w1

65 m
(a) THZ

10 m

65 m
(b) THA

10 m

| 65m |
(¢) Tt

B 13 AE SR EE T 7 R GRE

Fig.13 Vertical views of comparison schemes under

different pillar center spacing
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Fig.14 Maximum principal stress cloud diagrams

of stope under different pillar center spacing
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Fig.15 Minimum principal stress cloud diagrams

of stope under different pillar center spacing
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Fig.16 Plastic zone distribution cloud diagrams
of stope under different pillar center spacing
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Fig.17 Vertical displacement cloud diagrams

of stope under different pillar center spacing
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