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Stability Control of a Large-Section Chamber in a Deep Shaft at Jinchuan No.2 Mine
GUO Caishou, WU Defang »ZHAO Ruichang s ZHANG Junde
(No.2 Mining Area, Jinchuan Group Nickel Cobalt Co., Ltd., Jinchang, Gansu 737100, China)

Abstract: With the gradual reduction of shallow mining resources, mining is moving deeper and deeper. In order to solve the
problems of difficult control of the stability of the surrounding rocks and increased support costs in large-section chamber in
deep shaft, and to ensure the stable operation of the 941 m mixing plant chambers group, researches on the stability control of
the surrounding rocks in large-section chambers was carried out. Multiple technical methods such as laboratory testing.
numerical simulation, and field monitoring were adopted. Through comparative analysis, a reasonable construction process and
support design were optimized. It is found that when the excavation of the chambers is carried out in the order of batching
machine chamber, mixer chamber, and cement silo chamber, the stability of the surrounding pressure is the best. Then, an
orthogonal design experiment was used to obtain the optimal support parameters as a spacing of 2 m X2 m among anchor rods,
a length of 6 m for anchor cables, and a thickness of 600 mm for concrete lining. A joint support scheme consisting of anchor
mesh spraying—+ grouting anchor rods for initial support and cast-in-place reinforced concrete+anchor cables was proposed. The
on-site support results show that the deformation of the surrounding rocks is effectively controlled.
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Fig.1 plant plan of 941 m wet spray concrete batching
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Table 1 Parameters of the ore body of the Jinchuan No.2 mine
w . W {77 28/ U R/ PR/ ; BB -4 3 14
Ak RS kN MPa GPa L SHE/MPa  Bift/GPa IEEN
KB DL-1 260.34 133.41 21.46 0.332 125.36 21.69 0.299
DL-2 230.85 117.31 21.91 0.266
o dEEAE HG1 13677 7191 12.85 0.136 6948 9.38 0.196
HG-2 52.73 27.51 3.89 0.235
HG-3 210.10 109.03 11.40 0.218
CEMmMEE GL1 20261 107.56 2140 0.346 107.56 2140 0.346
CEME EH1 37014 19424 2542 0.286 17430 23.61 0.332
EH-2 292.75 154.35 21.79 0.378
CORER HH1 15155 8261 1235 0.336 10013 1814 0.235
HH-2 205.16 111.21 16.11 0.212
HH-3 249.47 133.57 25.95 0.157
CREKmNE XC1 23228 12350 2046 0343 12359 2046 0.343
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Fig.2 Schematic of the numerical model
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Table 3 Deformation of the chambers under excavation alone

g, hDﬁsz h!fi;*& 2o AT Rk
B /em B /em B /em BB /em BB E/cm

@ 21.08 41.11 24.51 22.35 28.54

(@) 26.45 39.34 97.17 97.64 54.40

® 16.87 14.14 42.81 50.39 25.87
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Fig.3 Comparison schematic diagrams of the

characterized deformation increments

XF P 3 H R 45 R HE AT X LG A BT R BN TR O
T FAS I S R R M Y R e A R R T AR Y
AN [ 0 22 3 AR 22 S W9 2 0, 8 B ) LR — 0, 3
AR 2 S HE P = P Bz 8 ), o i = O %2
T 42 52 W 3 30 d5 ) 21 doe K RAE 28 G 4 1 32
cm, Xof FE B T 42 I R Y B B R RYAR T iR % O
W T R DL R AR R LG AR /0 o PR I ) R AT 42 AR
SE VE S R L 5 55



12 gL B R S5 A

2025,45(5)

2.3.3 FHEXIFLEIEM

FEHE T % [l 5 A e M 52 il 2 310 e L 3 2o By
A1 3 B X B M R S F 02 SR BB ¥ 8 647 4 A 1)
W MR A5 2 AR R W T T AR 2 = (4 TR
& AR, s B2 GO HE R R )F T H
AT E , BAR L 4,

TS 24 BE % T8 hn vhE o b S e HE A T 42 T
T A RS M LSO R T T R R 2%
HEATNHLETRTREAREENLHIT T E

T HEN RN FTENFTEN TRV HILF
RO >0—>Q ., EHE LT, BAL
A INACE Y R 22.21 em M TR EMERZER
FEVEMT 2.04 cm, X% Qo 48 i K, b T
24 11.56 % 1) il A e AE A8 T2 1 &, PR e A5 B A i T
T e B A S b 4 R AR E PR SR, KA
] % AN S A W T — R T A%, 3 2 X B & HE AT 4
ETFE L R 5 0 40 B e T TP R T A5 A B
Y S A AT R

x4 BWEEBERLETEERMNEHE

Table 4 Characterized deformation and weighted average for each chamber

il A SRR TE 3 &/ cm

] K- [iE /2 3

i = KJE/m TR /m & i i i G v W

O} 9.0 39.94 0.15 14.12 13.20 14.04 13.48 12.83 13.52

@ 11.6 108.94 0.54 18.50 18.39 19.75 20.52 20.18 19.11

® 6.5 108.94 0.31 32.59 34.70 33.12 34.14 36.85 34.94
JACE 24 (8 22.21 22.67 23.04 23.68 24.25 23.18
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Table S Orthogonal design tests
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Table 6 Material parameters of anchor rod and anchor cable

i AT ’fﬁ? REELY) HAE et
g TUHREE/ O REES O mIRE/ T M
1 1X1 6 400 494 1.00
2 1x1 8 600 494 2.00
3 1X1 10 800 494 3.33
4 15X 1.5 6 600 351 1.07
5 15X 1.5 8 800 351 1.89
6 1.5X1.5 10 400 351 1.18
7 2X2 6 800 280 1.13
8 2X2 8 400 280 0.76
9 2X2 10 600 280 1.42

il 151 77

PR B i e

I T : S Fl 4k
2l i/ T/ R/ " NIz / "

PR GPa mm? MPa JA K/ MPa H/
mm (N/m)

HiFF 200 380 345 94.2 175 10

R 210 855 390 141.4 17.5 10°¢
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Table 7 Material parameters of anchor rod and anchor cable

g Mj:" ]ﬁﬁf‘)ﬂi Eé'filzv a‘%mriwﬂ)’r

Weghht /em WS /cm R/ m? EY

T 36.80 20.75 10 652.90 —
1 22.41 7.72 3 046.70 1.00
2 19.88 5.66 2 542.48 0.54
3 16.98 4.18 3 667.66 0.49
4 19.97 5.76 2 557.63 0.56
5 17.19 4.23 3281.22 0.45
6 23.04 7.87 3 024.79 1.04
7 17.29 4.28 2 934.00 0.41
8 23.14 7.84 3 091.34 1.06
9 20.20 5.83 2 556.92 0.57
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Table 8 Range analysis results

S A/ B/ c/ LA PN
VER 1X1 6 400 1.00
TE?2 1X1 8 600 1.08
E 1X1 10 800 1.65
VEX! 1.5X1.5 6 600 0.60
HES 1.5X 1.5 8 800 0.86
EX 1.5X1.5 10 400 1.23
E N 2X2 6 800 0.47
VEXS 2X2 8 400 0.80
VER 2X2 10 600 0.81
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K. 0.693 1.230 0.993
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Fig.4 Cross-section support
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Fig.5 Monitoring of mixer chamber
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Fig.6 The deformation of surrounding rock of chamber
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