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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 BRI AL

2.1 REEI

FGEARVE T R A S I R I F AR A o F
FEB AR R AR A, DL A, BT
TP S 4N B USERR G . ALY
SEARIE ST B . BavE TR, IR TR
MY, FFEAEZKSP R B 7 1) b 53 AROE 4 ZE i iff
E Mo AL T TR BB AP 5 10 K524 1200 m,
FEH )7 0 MHEE Z - 800 m /K. S SElE RIS
1, BEARNRE LA 2. € =600, C, =1,
FEARAAR S (38 X X R 2l 200 em X 150 em X
20 cm, AR AP,

HREAT A S L PR SRR L, AR R 2 Bk
ITTHATCE (A REEE (B). KA (O LLANT
(D) 52K Fiy Fou Fs (0B, 56
o, WS AR N, B RYCE ARG YA,
LA DL Ci—Co—Ar. A,—B =28, HYy
BB HNER 1o Fiv Fay Fy $ZEREVE BOEAT R
o, HEEZE )1 0.18 MPa, AEERES N 26° o AR
CUf e IRARLL EE RS R M B 22 58, T RA

B RIAR R EL S A 28 FEREA TR R
PCAR T, 25 18 B T4 HL R LU BRI AR B A
2ot T TAAFRA > R EE IR, B 28I 5,
Aokrs BRkys HIAK 4 FRPEL,  $ ARG AR Y
3 P SR, I F BRI AR AU R = 22
EIACAE A Fry Fao Fy W IARBUA RN,

R1 UBRALERNEEYE S %S

Table 1 Physico-mechanical parameters of rocks
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Fig.2 Layout of dial gauges and measuring marks

2.3 R FEHERL

B LR A T 33, (R AR I TR, I
EESARHLEI I AR A, ARSI A A
WA W e s, W RIS, T
BT BOGARVE TR PR DL i IR 5 i
RICEZR NGO, PE e 3 AT HUT IR 145
L, FRHT ARSI RO, AU R T AL
KGO T HU R IR G A B AR oL, 1 HAS 2
T AR IR S 1T R I FAE R T A 2 AR A
o HARXFPALBE 5 5L bRt A P 22, {H'E RES
E— R R AL TE R R A% Bl 52 1 i R4
P, HAE TR A S I E], AR T2 5L
x 20 WIEWPIE, AN T > R AT
— T IR [P

K2 TFEIER
Table 2 Process of digging
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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

3.1 HRKEERFTIZP RO U

B 3~5 ATLLEH, M -270 m &0 TR
W, MR FUU BRI, EIF2% - 550 m 2
Wi, RIZE 8 B2 Wi, WITH PRMIR AR AK, Mk
FULRZIGI I, IR R TR B,



5

POPBRAE: SRR SN IE ITR GRS 2 B S BRI 5T 1313

Bl6 58P BEREHRELHER
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
of the model after eighth step
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Fig.9 Accumulative full-field displacement vector diagram
of the model after the last step
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