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Table 1 Distribution of goafs by stope statistics
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5 301 2019 5611 12 1034 12408
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7 303 1834 61.05 8 881 7048 =t Bl REXZ#HHEITEEE
8 304 1738 3443 7 541 3787 Fig. 1 3D numerical calculation model of goafs
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Table 2 Mechanical parameters of rock mass (natural state )

ik W HE/(grem™) 2R J1/MPa PEESESM/(°)  PUESRE/MPa  HLROSREE/MPa  HPERL R/ MPa NEL/N A
BN 3.5 1.2 30 55 0.55 3371.49 0.24
AP 3.03 2 35 16.5 5 14 228.24 0.21
THCE 2.95 1.3 33 7.5 2.5 9 836.96 0.24
mhAYRE 2.8 1.6 32 12.2 3.1 10454.11 0.23
i) 2.7 0.6 25 2.8 0.4 2881 0.25
(e 3 0.2 22 3400 0.26
ESliway 3 0.32 28 3000 0.23
iz 22 0.1 39 750 0.29
TRHE1 2.36 3.18 54.9 3000 0.26
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Fig. 2 Cross-sectional position of the level drift in the x-direction
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Zone Maximum Principal Stress
Cut Plane: on
Calculated by: Volumetric Averaging
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Fig. 3 Cloud chart of principal stress distribution of the Level 2 drift
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Fig. 4 Cloud chart of principal stress distribution of the Level 3 drift
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Fig. 5 Displacement distribution of the level drift
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Fig. 6  Cloud chart of plastic zone distribution of the level drift
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Table 3  Occurrence status of goafs in Level 2
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Fig. 7  Diagram of the treatment plan for goafs in Level 2

3.2 ZHERER
3.2.1 RSN

= B R s OB B 3K, 0 O IRk £
[, FR] LR T 300 5 A R SO I Ak B i, L)y 350 % % T
R I DX 8k (40 301 SR %5 X)) i 1 b B 71 43 A7 BB
B[R] A S, BRI ER 'S 75 . HAT, SR 2S IX 1)
BRI 4 7R 455 R 1] LUE AR 28 X A7 7R
B R TR A DX, (E AR A 1) [ R g BEAS g, ELIK X IR
25 XA AR RS AT, B TR R X AR

TE YRS X2
£4 ZHBRRSRBEER
Table 4  Occurrence status of goafs in Level 3
e RERAH Xiléfé ﬁi‘% Ziﬁi
L T
1 301 I\ LR %};jﬁj};)rl;\]/f;;
IR s
I T s
o s
3 303 I PIARALR %ﬁﬁ\;fg{t
J HIARS A28 Ak
4 304 i BRALE i@;%?;
5 305 I AL ﬁ%ﬁgi

3.2.2 REXIRHMIT R

PAEFeas XA FIZ) 32 581 m?, 301 K25 X H1303 F
25 X )28 AR, W RE & AR B TG, e il
301 K28 X AR IA F) 12 408 m?, %R 25 XA T 5 7
M, AN 55 1 4 A4 2Re 2 XA B R AT . Rkt G K
i i H 2 R R 1 S S0k i ISR A 43 B VR R
WP IF R, 7 TSR A 7 )2 2 FH %07 Bk 1Y 5
TR, PR GBI SR FH A 7 I A 3 = P B R ZS X
WE 8 Fs .

1
B8 =HERRX=RAEARTEE
Fig. 8  Diagram of the treatment plan for goafs in Level 3
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Impact analysis of goaf groups on main drifts and goaf treatment solutions

Ou Zhicheng', Peng Yuejin*?, Yang Ning”?, Ou Renze”*, Wang Huilin'
(1. West Mining Co., Ltd.;
2. Changsha Institute of Mining Research Co., Ltd.; 3. National Engineering Research Center for Metal Mining )

Abstract: To investigate the stability impacts of existing goaf groups on the main drifts in Level 2 and Level 3 of
an underground mine, this study utilized 3Dmine software modeling to statistically analyze the current state of goafs. A
3D numerical model was subsequently developed for computational simulations, focusing on the maximum/minimum
principal stresses, displacement, and plastic zones induced by the goaf groups. Analysis results indicate that the maxi-
mum tensile stresses are approximately 0.85 MPa and 1.34 MPa, with settlement displacements in most areas below 2.0 ¢cm.
Plastic zones are sporadically distributed without connectivity or coalescence trends, suggesting a low probability of
large-scale plastic failure. Based on goaf geometries and subsequent mining plans, treatment strategies such as caving
methods and fully enclosed reinforced concrete wave-blocking walls are proposed. Additionally, reinforcement support
measures for stress-concentrated zones are recommended to ensure the safety of main drifts and mining operations.

Keywords: goaf groups; numerical simulation; stability analysis; goaf treatment; 3D modeling; caving method;

stress concentration; reinforcement support



