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Abstract; Induced caving is a new underground mining method, which contributes to the smooth
connection of ore production during the transition from open pit to underground. However, large
scale of slope failure can be triggered when mining hanging-wall ores by this method, which
would pose a threat to the open-pit mining, the open-pit transportation system and the surface
infrastructure. The discontinuous geological structure of the rock mass is a key factor for slope
stability. In this paper, the discontinuous deformation analysis( DDA ) was used to study the slope
failure process caused by hanging-wall-ore mining excavated by the induced caving method in
different rock mass structures. Three slope failure modes, namely, sliding, toppling and complex
failures, were concluded based on seven models with different rock mass structures, leading to
different failure modes. A case of slope failure was analyzed based on Hainan iron mine. This
study provides some technical supports for mining design of induced caving, as well as risk
prediction and prevention of slope failure.

Key words: hanging-wall ore; induced caving method; slope failure; rock mass structure; DDA

TE 5 R N o P IR AR B R GE R4
PR AGE I EE T B, AR [ R EE AT A AT BE 22 5
KNPRIEIAG. DE TR AR B
PSR A B 0 BCE Ay S
4 B SR 1 mT LA AT R R e
HA SR B 1 g N R A T A S AR
Vyazmensky 25 H HI A BROCS B HOCH& #9714

i B 2017 -09 - 19

BT T SR V& 1R 75 R R R e KBTI 4 2k
Rt B2 s Woo 48R Fl =4 FROT X b R 17155
R 5% RYUID Y RAR AT T B 5 Xu 55
A BFHOTTTEITE T IO AE 7 B T& 1 1 R H
W5 RIARE .

UTARR 5 5 B R IR 2 W BN T R K e st
I P BRAE G B 7R R R T 2 A

EEWA: HEARFERESE L H (51534003) 5 [FH 5 E AR (2016 YFC0801601 ) .
EHERA . ALRE(1956 - ) 5, NS ARG RIL K882, 114 S0,



274 AR FFR(ARAFIR)

%40 &

R IR B T BARER JRAR AL A
G, i ] 3 ik BRI DR AR A USSR S ke il
I RAGHERR , (R AR A o A4 [0 R AP
IR 2 XA 3 i KR L.

A B ik MR 25 | A R
WUBERAR, A KRG 52 Z2 P R il oo ik
(Lt R S5 AL R 5 DGR AR AR SR AR
LA T (DDA) J5 i 98 T AN Rl i3
LRTR RIS T B VA R 5] A i 13
ORAGad e, AT BT R B LA A R AR
oK B XIS T 5 T 75 B (B AR S 4.

1 DDA &% et

1r DDA KR LA A B A H A B o
IEIT R JURTE i sl A Pt A 5y RS, D ik
X —[A), 7E DDA Fif 4k B ip B30 T B 4 U
D, R e RE R BRI s, DT
RAALIFA G RIE. VAR BB — e R
AT A B0 e MR A5 R, {H B0 E 5 B D) £
LGN T ZE AT R MU PR S F £ R £, IX A
SEPRARAE O RE B, (H A D /DAL S SEARE AR
U, RIS UM, AR IR AR W .

PN SIRLE SV LTS

2.1 #HBIRES

AR B JLART RS B 3 (MPL ~ MP5 ) 43 A7 2l
1 7R, S AR R (B . m) 4393 MPL (150,
35) ,MP2(260,248) , MP3 (300,248 ,MP4 (340,
248) ,MP5 (380,248 ). L 7 bt £ 5 5 Jal 43 >4 Tl
R R RCE , AR IK B0 47 b I T S fE X
HER AT IS S — I TR, 5 — 2 R
2 v RS .

250

B1 BRBLARTRMNSSHE(BRAGm)
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Table 1 Joint parameters of slope rocks of J1 —J7
models
RIS T ERALUA (i, /7, ) WERIRIEE (7, /), ) A Sk
1 0°/50° 5.0m/3.8 m 3116
]2 0°/70° 5.0m/4.7m 3090
13 0°/90° 5.0m/5.0m 3077
J4 0°/110° 5.0m/4.7m 3089
J5 0°/130° 5.0m/3.8 m 3099
J6 0°/150° 5.0m/2.5m 3120
17 70°/110° 3.5m/4.7m 3160
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Fig. 2 Failure patterns for the J1 ~J7 models
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Table 2 Joint parameters of the slope rock mass
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Fig. 6 Failure modes of hanging-wall mining at
different excavation stages
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