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Research on the Comprehensive Treatment of Hidden Goaf in the Open-Pit Slope of Dahongshan Iron Mine
MA Kai', YANG Tianhong®, ZHANG Yabing®, FU Yuping', XU Yougin®, GAO Wei*, DUAN Xin®
(1.College of Safety and Emergency Management Engineering,
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Abstract: Taking Dahongshan Iron Mine as the engineering case, the study on the treatment of hidden goafs in open-pit slopes
was carried out by combining theoretical analysis with numerical calculation. According to the relationship between goaf
morphology and open-pit boundary, a treatment scheme of “blasting of goafs inside the boundary and filling of goafs outside the
boundary” was proposed. The safety thickness of the goaf roof was determined, the progressive failure mode of the slope above
the goafl was revealed, the treatment scope of goaf filling and the compressive strength threshold of the filling body were
obtained, and the stability of the open-pit slope after goaf treatment was evaluated. The results indicate that the safety
thicknesses of the goaf roofs inside and outside the open-pit boundary are 20 —30 m and 20 — 25 m, respectively. The slope
containing hidden goafs has successively experienced the failure processes of tensile cracking at the slope rear edge, progressive
failure of goafs, local slope collapse, and large-scale slope instability. The filling treatment range for Layer [[ and Layer [l
goafs is 30 m from the slope side, and the compressive strength of the filling body should reach 20 MPa. After the filling
treatment of goafs outside the open-pit boundary, the shear strain of the slope rock mass is reduced and transferred to the
interior of the slope, and the safety factor of the slope can meet the stability requirements.
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Fig.1 The distribution of hidden goaf in the

open-pit slope of Dahongshan Iron Mine
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Fig.2 Theoretical model of roof safety thickness of goaf
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Fig.3 Comprehensive treatment scheme for hidden goaf in the open-pit slope
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Table 1 RMR quality classification and structural surface parameters of slope rock mass

LR g PURBRIE /) oo DEMAEIE/  HIRE5H K gl
m Ak MPa 4 2 25 # S /md) - RQD 4 FIR /(%) RMR
1 060~1 090 #FK WLk 85.34 2 2.1 79.5 (276.6,50.9) 66
(156.5,75.6)
N ) (135.9,53.9)
970~1000  MINJ A 86.01 1 4.1 70.3 oo, PRI ZEIE (158.2.52.5) 61
o MRS RO (282.2.58.5)
~ AR S =y [N 5 e 5
940~970  ARHNFIE A 76.15 2 1.6 51.7 (341.5.51.8) 58
(283.3,70.6)
50~ -4y
850~880 GRS 93.97 3 13.6 42.7 (11.9.87.8) 74
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Table 2 Mechanical parameters of slope rock mass in Dahongshan Iron Mine
o . R/ A/ ; F®I/ INFEHE R/ LR E Wi LR GE A
L) oy IS
H1E RMR %52 (g/cm®) GPa THA MPa (6] 5% ) / MPa 3 & / MPa
AR T A 1 2.86 19.51 0.30 0.63 36.8 7.03 0.34
AN R A 1 3.12 17.94 0.28 0.79 36.4 6.53 0.39
WA 11 3.31 22.67 0.27 0.80 37.2 7.13 0.28
MR LR I 2.80 16.42 0.31 0.64 35.6 5.49 0.36
K 1 2.81 18.82 0.31 1.58 36.6 39.10 1.38
H = TR A lli 3.11 17.94 0.28 1.55 35.4 30.20 0.89
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Fig.4 The numerical calculation model of the A30’ profile

of the open-pit slope in Dahongshan Iron Mine
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Table 3 Orthogonal calculation results for

filling of hidden goaf
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Fig.6 Stability state of the slope when mining
reaches the open-pit boundary after filling

treatment of goaf (A30' profile)

3.2 RERXRFEEBEEHNBREETEN

Sk 58 % R R AR R 2 X S 3R PR R T8 LR Bt R
S AT RE M, F — 20 VE A 0 3RS E T, TR AR R R
A 30" T, 2R FH 38 P A B I0 40 AT 3R R TR A IX
FEIIARBERAT VG 0 #E R Y& & R ARUWITHE I
WELLE 2 AT A, B B0 53R i A A
JESHE 2,

(1) T 1% 3 2 R2S KB R HAL 3, 4%
T B SRR e AT S 45 5 ] 7 () TR

(2) TH 2. X BE B R /K FEE RS 30 m {8
R e I 2R 2 K AT e A 2 R FHATHL T
ER IREE R I T2, Fo IR R 58 3 F
20 MPa, B F T B 3 RSB i 7
(b B,

8 R B AR R 25 X 78 B0 B W Foe PR TR 2
WE 7 frR . JEROR X R 25 XEAT 78 806 B, S 3
LA FRECN 1.105CT 0 1, #RH C20 IR & £ *t



LY F RELBT ERABRKRRERESEEMA[T] A LR L IFL,2026,46(4). 119

002 B 3 30 m 5 Bl N 1Y 2R 28 X 4T 7
HUR TR B FE e 09 B R 22 4 R BT 6B 1.2
DB 1.285CTAL 2), [RIEE, 28 11 )2 R s K B
Ab 5 1 7 REEARR I LB I A 4 v 1) i1 3 9 R A% L )

1.856-20-1
11840565

o3 | T-820-9-4

(b) TR2HEER

TRIREE K G B i F R A P S 2 2. Wik,
SR 8L 119 70 32090 B 38 1T K SF BE S 30 m 3
D 5 FE AR R 58 B (20 MPa) X 2% 25 X pE A7 78 31
TG HR ] ORI A T AR E RS

1I-840-6-5
-800-9-3 11-820-9-4

11-820-9-4

7 RARZEEEEAENEHNOHEBESTELER
Fig.7 The calculation results of slope stability before and after filling treatment of hidden goaf
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