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Abstract: In view of the fact that Sijiaying Iron Mine does not have the condition of plane boundary expansion, it is necessary to
set up the slope boundary pillar after the transition from open-pit to underground mining. The gravity increase method was
adopted to study the stability of the slope boundary pillar after the transition from open-pit to underground mining. The
evolution characteristics and laws of the stress field, displacement field and plastic zone of the slope boundary pillar under
different gravity accelerations were obtained. The results show that under the condition of initial gravity acceleration of 1.0g ,
the 40 m thick slope boundary pillar can ensure the safety of underground mining and avoid instability of open-pit slope, such as
collapse, caving and landslide. With the increase of gravity acceleration, the progressive instability failure of the slope boundary
pillar can be divided into four stages: stable, slight deformation, serious deformation and instability failure. Slope boundary

pillar is affected by the unloading of underground mining. The maximum principal stress is basically within 30 MPa, and the
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minimum principal stress and its distribution range increase greatly. The tensile stress value reaches more than 3 MPa, which is

prone to tensile failure. The displacement field and plastic zone expansion characteristics of the slope boundary pillar are highly

consistent with the tensile stress. expanding from the slope toe to the slope top on the west slope of the open pit. The research

results have a certain guiding role in preventing and controlling slope instability after the transition from open-pit to

underground mining.

Key words: Transition from open-pit to underground mining. Slope boundary pillar, Gravity increase method, Stress field,

Displacement field, Plastic zone, Instability failure
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Fig.1 Boundary pillar model of transition from open-pit

to underground mining in Sijiaying Iron Mine
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Table 1 Mechanical parameters of rock mass
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Fig.2 Maximum principal stress distribution cloud diagrams of slope boundary pillar under different gravity accelerations
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Fig.3 Minimum principal stress distribution cloud diagrams of slope boundary pillar under different gravity accelerations
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Fig.4 Displacement distribution cloud diagrams of slope boundary pillar under different gravity accelerations
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Fig.5 Plastic zone distribution cloud diagrams of slope boundary pillar under different gravity accelerations
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(4) RESBEIRARAS . 55 I B 58 B i S8
B I N22 2 N26 S R 2 3 [l N 09 30 e B 7
FECRIVEE R AT b 4 X)) KA KAS T, e K v J)
{H M 3 MPa, 8 A R PT s B B, 30 B 58
FE S M DX 58 4 3 5 OF 4 R BTN, 5 B0
R RFRNIR

BEXT 320 385 BLRT R 9 A8 B DX 3, SR IO T AT
[T il A PR B Ll 22 A A 7 AE B8 R TV N3 B Y

SBCTO 3 i B I A A G B B A B 2 S e B TR
JIL 2R G CGNSS) o ¥ Wi I i, 552 I g 00 30 98¢ 1) 7K S
132 M 1 5 16 52 8% 5 7 140 3l 85 S R DY AN [ R JE R
37 B SRR IO A TR M R TN ) T S A D
X SEA T RE A% S I A2 BN 7 4R Hh DXCIOR PR 7 2 A X
I8+ Sy SR BOAF T 9 S 7 5 it 2 (3L 0K 40

4 ik

Y BT B A B RO B R IR N R Py At
ST R TR R I B R A 1L 2 A A 7 Y R
B i . A SCER X R) KB Bk B8R K R IR R b
P M B AR 0 1 0, R ] E RS s E o T
A 8RR T PR S 1 i 58 A0 A Y AR 1 )
AL A R FEGR T,

(1) AR H T IF R 56 W5 21 W 58 07 4 1 10
i AL ¥ 5 FVB A DX A BB LA 25 28 L m) R i4
B3 R R B N 40 m, ZERI AR I A 0 R R
1.0g WY ST 0k CED 3O b TR @ RS, Be %
PRAE D T I 2R 22 42 ke O i R 2 = A= P 4 VE 7K
WY ERRIAR .

(2) Bt = 77 I B i 386, i Wl B LT A Y
W it R RS R 3o A AT R S RS VR MR IR T AR
TR FSBIR 4 A B B s die K TN ) 52 0K R )
P M FH B 52 e 22 A6 AR K FEACR it 30 MPa, T 5
Ny R 43 AT e B 3G 0 i RE AR FE AT X N22
2 N26 5 HEE N0 A Y 87 K T e 0 30 3 B
ikF| 3 MPa LA b, H H 53 A 15 Bl AS B 1) 3 T4 2
X e 8 K T IR G Ok AR 8 B R
T8 B A R R IR B FE R X A8l

(3) #8637 b 3B 14 DX 1 73 A5 A AR S AR A LA 5
LR S R B — B, I M N E2.0g
B ER X N22 2 N26 5 5 2 90 1B 75 00 340 3k 1 355
S B D] b Rz T T SR R A S
KF) 1.5 m, 58 R 4 8RR AR,

(4) e L 52 B Az 7= v, IS0 95 i i B8
AR B A0 A0 23 A S BT R R R TSR AR B T Bk
S5 AT RE N T T AR R S R B IR KL TR R AR
R R R IR S R A
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