ISSN 1005 -2763
CN 43-1215/TD

BB RE A Fo4d A F 6
MINING R & D, Vol.4

2024 F 6 A

4,No.6 Jun. 2024

TEREEMREGMEFRIERY ERXRGEENMRML

FET 2, RE R RRAEE T, 0 F 2, 2R,
T ER, 5 AR, DR KR

(LR I 5B A R STAE A 7
2. w2 AR E K R,
M EIA OB A RTELA,

WE:RGHEXFT LA L FTAE LG Z AN Z2FR
BABRTFRZXEYMER, ARFSGENEGHE ALK
X4k A TAF T, E R FLACID 34 5 47 3 Fo 2
EHPBEENBREGAERAART AT RER RS S
FEHRAT TR, B IR 3E Mathews BT B Fx F 2 E,%&
it 6 AMHER A YRGS E; KRG H A MIDAS/GTS #=
FLAC3D #4852 45 A4 A 9k 47 S8 3 L5 5 6 & T Critic
KAk, 31N R B A A S A A A R R AR A R R
AR HERAEAFRAEAZFEFNIER, T 6 ARG H A
FREBFEANREFIREELSFN, BRAN.7EV
(—FBESHE 15 m, ZFHREEG B 17 m) £ 5 6F 0
YRS RBEREOATREGEE S E, LERL T
RIEFPRGBIFRBRT LA T ELE SGAREFE R,
KB 2R EENREY MG LHKF % ; Critic RALKE;
Mathews #& % B % ; K 3% %5 B ; JALBE L

FE %S TD853.34 T ERARIRAD . A

X EHS 1005 -2763(2024)06 —0019 —07

0 5l

WLl Al 78 R TF & v, R W 07 R B 2
WS BALE ARG TRAKH L. ME LR
Wi T %, J5L A (R 7 45 ¥ 2 00T B8 0 6 2 T Lkt
$) o N SRl W NN G A D S i e i ]
PR o PR A2 i L AR B B B K ke i
Je it IF e R 4540 S 8 Ak T AR . 4ok, B T
SR MLRE 2 158 5 1 AS BT 2 T AR 1 T 8 AR 18 S I 3
T AL A LB R 76 SR 3 45 00 S 8k TAR
ARSI T T N . W TR SC N SR A FLACSD
Xt IULTA 4 5 SR 3 45 4 2 B0 AT AL BF 52, 45 1) 1

il

x WS HH8:2023-09-21
EETH WA HRRFETRBIE (2022-40).

WE K¥ 4100125
Wi KY 410012;
R MEMI T 424400)

J AR B R S 5 B 5 4R S 3 3D-0 A7 B
TCA T A A B R S A PR TR A, 2801 57tk S
[ VR 2% 11 F 19 0K 3 45 0 2 80 A8 O 55 R
Bieniawski #" #1 58 B % 11 A X fl MIDAS/GTS %k
(EAEADL o3 BT R PR A 45 5 1 O 2, i T SRR 1 R
Y A S0 R A B [0SR WY . SR AR A B
THB &5 5L 32 00 501 52 0 R 3 45 4 S 80PT Re AR e —
(D 22 . TR I R i 22 1) 2% 0 B0 O vk R
IR AHZE AR R M S5 X R X
WAFTE— 22 1Y R R, WP 5 b th g o — R % 1
KRG SEN 23 %,

Critic WAL 2 —MEH T2 EME. 2 Hirtk
R AL E IR AE L R LR B T R L 4
A 7R AR VAR AL A DA B TE R ORI L X R S 4
SR P . A SCR ] Mathews o B 31
B R W BR & 4 85 L A MIDAS/GTS Al
FLAC3D ## 6 4R 37 5 BRI, LLR 2l 800 2 80
FFTIEAL B 2% FAE S B AR B DEA 48 b DL 2 X AR 7
e J1 4 o 28 U5 BUDT M 46 A, 36 T Critic IEAUE XT 6
4177 ZEHEAT Pk L DA AR B A 1 A X W A0 BRR 1

1 ITEFHE

S A Y A Ry 207, P RN 30 m,
K FH % X 25 3R 43 Be i 2 B Be s Wy i 5 70 UOR T 1%
]3RSR S50 A B A & 1 BT, B R GE 16 5 16 4
100 m ¥ 40 — 8K B X P H TN 10~20 m,
B X FE R TR KPG8 BE o A~ 38 DU ] A7 R

EZBA L ET 993 B WM 4, TR, EEMNFELRG LR T L5 T.4E . E-mail: diwangyuding@163.com,
BEES M T REA983—) B s A s H R T, EENESE LR T2 B T /E, E-mail : 418059380

@ qq.com,



20 gL B R S5 A 2024 ,44(6)

Y 0y — W IRR G L RR G AT IR RS GEE 0T IR R ML) R T R R 3 5 1 2 B A AR R
N 15~18 m, RIGKEN 80~90 m, i BENA KA SCHLET 1L A ™ FEAC IS 20, BB T3 X 2R 77 RE ) L IR A1
MR JE P Be B2 50 m, 7h BOW O 12.5 mo K FEBURR.

1;100 M=t

: X ¢ R B REE 2 AR
\ i S HBEEEE 4 —SRELSE
B Q\\ S S—ZHBREHEE —BNFRERE
: ,\ T—HWEHMK s SEARE
9 B 10— BB E
LT 18 3¢ 12— R RXHHE
g {10
11
Ca '

B1 #XASBRIREENRTEMBERERY E

Fig.1 Panel two-step sublevel drilling stage open stope with subsequent filling mining method
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Table 1 Exposed area of rock and ultimate safety span
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il ) Tt  11.72 1 0.85 1.42 14.17 10.17 1650 19
m# 11.72 1 0.50 8.00 46.88 19.56 6200 88
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Table 2 Design schemes of two-step stope span in panel
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Table 3 Physical and mechanical parameters of model materials

. . PE B s E71E AN /12

B ol o w g T s s
MPa ) GPa MPa MPa

Wik 38.8 5.70  38.2 49.50 0.26 0.62 15.10
il 26.1 8.30 41.3 46.82 0.25 1.76 20.48
FoHk 1 16.7 0.53 37.5 0.65 0.28 0.10 2.00
FoHik 2 16.7 0.12  27.0 0.32 0.32 0.04 0.50

Wit h R — BRI /m ZERRGEE /m
ESS 13 15
ES 13 17
ES 13 19
HEN 15 15
HEV 15 17
el 15 19
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Fig.2 Three-dimensional mesh model
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Fig.3 Two-step stope layout in panel
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Fig.4 Mining effect of time step 3 in scheme 1
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Table 4 Index values of mining effect for

time step 3 of 6 groups of schemes

TR AV E RRL i 1 77 THUAR TR
% Wi/ % WEfH/MPa  WE{H/MPa  WE{f/cm

1 121.36 32.17 1.756 2.32

1 149.77 32.97 1.756 2.31

Il 186.91 33.21 1.759 2.41

N 144.94 32.75 1.751 2.45

\ 170.93 33.30 1.755 2.60

W 195.52 34.02 1.759 2.71
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Table 5 Evaluation indexes of each scheme

A i3 31 45 5 X (5) =8 5 PR A 45 A

AR S 2R B RE G TR AR I v e M AR B A R U
Lo # L gy, Wk 6 2% 10,
xo6 EMBERERZRHY

Table 6 Variation coefficient of evaluation indexes

AV RN RN i DO BRI
BRI W W RIEE A feR
0.344 0.304 0.339 0.364 0.329 0.315
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Table 7 Correlation coefficient of evaluation indexes

ARG o B A dEK
- gt "L B e e

Wi WA A fiE

A S IEEIGEE 1,000 0.936  0.606 0.836 —0.645 —0.957
FE I 7 0 fi 0.936 1.000 0.508 0.778 —0.529 —0.979
oL 1% F7 W (. 0.606 0.508 1.000 0.296 —0.830 —0.486

TR TR RIE(E 0.836  0.778 0.296 1.000 —0.160 —0.879
FEIE B R A —0.645—0.529—0.830—0.160 1.000 0.475
TS —0.957—0.979 —0.486 —0.879 0.475 1.000
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Table 8 Conflict coefficient of evaluation indexes

A RN BRI TURULKE FEEUMR XA
VeI IR U W {f Ik e A fit

4.22 4.29 4.91 4.13 6.69 7.82

AV RS BN ) TRARUTRE eIk 8 X AR 2
W { Vel /  WEMH/  WmWEM/ B/ me/
W/ % MPa MPa cm (JG/) t/d)

PIES
%5

1 121.36 32.17 1.751 2.30 10.81 1228
Il 149.77 32.97 1.756 2.31 10.63 1284
Il 186.91 33.21 1.759 2.41 10.47 1349
v 144.94 32.75 1.751 2.45 11.01 1296
Vv 170.93 33.30 1.755 2.60 10.62 1352
il 195.52 34.02 1.759 2.71 10.66 1426

A DO Jaxt 3= 5 i BBl b 47 3 —fe sk 2,
15 2 VAl
[1.00 1.00 0.37 0.98 0.41 0.00]
0.62 0.57 0.37 1.00 0.78 0.28
0.12 0.44 0.00 0.25 1.00 0.61
0.68 0.69 1.00 0.43 0.00 0.34
0.33 0.39 0.50 0.50 0.80 0.63
[0.00 0.00 0.00 0.00 0.74 1.00]
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Table 9 Weight coefficient of evaluation indexes

AWM S RRCD IR DURDIEE FEEAMR XA
VSR (A W i HE(E IR A it J1
0.137 0.123 0.157 0.142 0.208 0.233

K10 6 AFEFRLZES
Table 10 Final score of 6 groups of schemes
HEI GES FEM  FHEN  FEV ER
0.542 0.460 0.455 0.472 0.554 0.387
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Fig.5 Downhole and uphole location of test panel
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Fig.6 Stope empty area scanning model of test panel
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Fig.7 Typical horizontal section of two-step goaf

scanning model (local)
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Optimization of Stope Span for Sublevel Drilling Stage Open Stope with Subsequent Filling Mining Method
WANG Yuding'*, LIN Weizxing"*, OU Renze'?, LIU Qi"'*, GONG Yongchao'*,

WAN Xiaoheng'*, GAO Jian®, ZHANG Xianghuan®, WANG Yajun'?, ZHANG Haiyun'"*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.State Key Laboratory of Metal Mine Safety Technology, Changsha, Hunan 410012, China;
3.Hunan Baoshan Nonferrous Metals Mining Co., Ltd., Chenzhou, Hunan 424400, China)

Abstract: The stope span has a significant impact on the safety, economic benefits, and mining efficiency of underground
production operations in mining enterprises. In order to select a reasonable stope span, taking a certain iron mine in Anhui as
the engineering background, FLLAC3D numerical analysis software and mathematical methods were used to study the two-step
stope span in panel of the sublevel drilling stage open stope with subsequent filling mining method. Firstly, according to the
calculation results of Mathews stability diagram method, six groups of two-step stope span schemes were designed in panel.
Then. corresponding simulation models were constructed using MIDAS/GTS and FLAC3D for numerical calculations. Finally,
based on the Critical weighting method, mining effect parameters and filling material costs were introduced as cost-based
evaluation indicators, and panel production capacity was used as economic evaluation indicators. The safety and economic
efficiency of the six groups of stope span schemes were comprehensively evaluated. The results indicate that scheme V (that
the span of one-step stope is 15 m and the span of two-step stope is 17 m) has the highest score in the comprehensive
evaluation, which belongs to the optimal two-step stope span scheme, and can better meet the safety, efficiency, and economic
needs of mining production in on-site industrial test.

Key words: Sublevel drilling stage open stope with subsequent filling mining method, Critical weighting method, Mathews

stability diagram method. Stope span, Numerical simulation





