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Model test study on rock movement caused by
open-underground combined mining

HUANG Ping-lu, CHEN Cong-xin
(Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Illegal mining has a great influence on stability of mines. Based on the prototype of the representative metal mine,
two-dimensional physical simulation model test on an underground iron mine is carried out. The regulations of surface deformation
and surrounding rock movement with or without illegal mining are obtained respectively. Results obtained indicate that when ore
between —270 m and —550 m are excavated, the subsidence of surface and deformation of surrounding rock increase slowly. But when
ore below —550 m are excavated, the subsidence of surface and deformation of surrounding rock increase quickly because the
obliquity of orebody become smaller. Because of stress redistribution caused by illegal mining, the size of surface subsidence
increases near surface gob and horizontal displacement of surface increases greatly; but the range of surface subsidence almost has no
change.
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Fig.1 Geological profile of section No. 32

2 B L
2.1 REEI

G ARTE TR A RS A S ol R
FERS MM FRATTE R, DL A ], AT
TR 7 460 B 0 FEAR AR R . Rl v
SEARIE SR IIRE A BRI CTIUS IR FR
TN P 1 o o N 1 1 = Wy [ I 21 5 G e B 81
SEM o AL T T EIE Bl ACF 7 K2 2 1200 m,
FEE T ML Z — 800 m /K F. 455 I 4
i, BERLREG ) UTARLR $: €, =600, C, =1,
R AR R SF (58 X X 8D 2k 200 em X 150 cm X
20 cm, HERE AP,

R 44 B2 BB (R S Bt o, AR IR 56 3 Bk
ITTHICE (A, KA (B). KA (O LI
& (D) 42K LLKKE Fiv Fou Fs B, k50
t, NEA AR ZE A, K RIZCA RE YA, &
ZIEED DL C—C—AL Aa—B =K, HY)
PN HSHEK 1. Fiv Fsv Fy $ZRFEE AT AR
o, HOERE 14 0.18 MPa, AEERES N 26° o AR
CUAff R FRAR B L R 55 2R B 24 58, vl ki

B R RH ) 222 8. AT AR
PLARIG I, 25 R8I L 11 2 P LR IR AR LU L
2o T TAIA AL HIBC Bk, dee 0k I E
Ak BN AR 4 BikARL, SZANRIC ELAE
3 PA I, I FH TR AR AU RE X2 5
FIZRAE N Fry Fas Fa W2 IR AHAA R,

R1 UBRLARNEEZYE N ESH

Table 1 Physico-mechanical parameters of rocks

g HE B 7% R =LV AN R E i 3
y/kKN-m>  E,/GPa u o,/ MPa
Ci—G—A, 27 20 0.25 65~80
A,—B 26 6.0 0.3 50
D 34 4.0 0.35 40~50
22 RBI

AR RL R B AR A, S AR A
DIMEFEAR K, ARG & B R A 1 A b 3R 2
b FREA RIS o ARSI R FH B AH AT
FA I SR I A oy R A, R
TP, AERCES, Wik e gh B s nl 4,

BRI TR R AR S R O 1)
A TR R A T A A AC B4 A B T
5 0~10 4L 11 M LG il s o, 21 4~ E5
F LA 0~9 538 10 AN SRR AU 3K P R
HEDRS A, 10 S WS T o H & —
Ao WEbR AT E AT, S Lede i B g J )%
BEi A5 em R/NML, BINDEAT, K5
WA ET T NS BN, X E
B R B A A (R [ T AR ] o 3R e e T
TR S 2 ) BBt LAAME T2 NN 2 |

B AN A el RS
Bl A B2 1 7 VR s AT PR, DA 30 435 47
o B AHMLE T b3 S5 I B — Fh AR B fuk =X
W, HATCHERL, SepE i, ] R E 4
iR BB SIS B AT LUK ALRAE « Bl $2 I
WA TR BRAE . WIS ERAK. HBhik
FRIER KSR S o ARV S ¥ 71T
FER R s R HER B AL (Kodak DCS Pro
SLR/n B9 e 5 AHHL, C Nikon28 mm ik,
CMOS 5/ K/NA 36 mmX24 mm, 5550 %
4 500 pixelx3 000 pixel, GICK/NHA 8 um).

h T R B R AR A AR L, (EREAY bk
PRV SR ICAR BE T 215 AN, IR ms B
Tohrik, BERIAL AR T 22 AN, Wi 2 B
7N



1312 b +

&+
1

2008 4F:

B2 BREERBENENSAESTE

Fig.2 Layout of dial gauges and measuring marks
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Fig.3 Relationship curves between surface’s
x-displacement and excavation steps
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Fig.4 Relationship curves between surface’s subsidence
and excavation steps
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Fig.5 Curves of surface’s subsidence by dial gauges
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Fig.6 Photograph of model after eighth step
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Fig.7 Photograph of model after the last step
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Fig.8 Accumulative full-field displacement vector diagram
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Fig.9 Accumulative full-field displacement vector diagram

of the model after the last step
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