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Study on subsidence model based on double-medium
mechanics coupling

GU Wei, TAN Zhi-xiang, DENG Ka-zhong

(Jiangsu Key Laboratory of Resources and Environmental Information Engineering, School of Environment Science and

Spatial Informatics, China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract Based on the analysis of the moving forms of rock damage state, different subsidence mod-
els are built respectively according to the relative theories of mechanics of materials and mining subsi-
dence, and the calculation formula of rock movement and deformation under the mining are derived in
this dissertation. Through the two medium models of the relevant coupling, this research forms a mining
subsidence model of double-medium subsidence space layered transmission. Meanwhile, the corre-
sponding calculation and visualization program are also designed in this study. This model can not only
calculate rock and surface subsidence, but also analyze and calculate the damage state and fracture
height of rock. The model has been proved valid and reliable by comparison with experimental data.
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Fig.1 The model sketch of beam on elastic foundation
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Fig.2 Predicted subsidence compared with field data

M3 HRE 1) BTSN TR RS
(RO S IEEE A & ; 2) R FUUE A E
FEARW)Grs 3) IR TTS R il Ze A0S SIS AR
TR IE, FEAR B PR A A R R
B IR A T F AR, SRt DU P .
33 WRBHMITSHRAESHILE

MAE 2000 £ 7 J (M R 5 ZH
FITFEY DR SEED™ X & ST AR IR P 24,
X TAR I RV IO S8, S EGT T LR
I,

-300 -200 -100 O

® 1 MEBINESHNE
Table I Parameter comparison table of
probability integration method

Kol Ul ETEM AKPEZ) A AR
R fIEY) EY 14 Tk i ik i
PEME 091 2.1 0.32 38 35
SEPME 092 23 0.30 44 32

TS5 BRSOk B B2 IED), X
RS JZ MU S RE TR I 1A
DL SRS LR JRAERS B A 1L R P A7 AE Y
JlINE

B o B S B LR 2.

®2 MESHHER

Table 2 Comparative table of angle parameters

" RSP SN 4
{E SaUSML EEBAM e SEaBaf
Sy 65.7° 72.5° 54.8° 77.3°
b7 1 62.7° 71.1° 53.1° 74.4°

MBI, fESH RS EAAE
Wl Zz=5, BN L.

4 & ®

D) HRBEBIARE R THE N 4 MRS @
Wik, HISVE A A MR FEWER X, TR
A TR PEREAS B PRSI RISC R @ TS %
Ja, BEREEAA TR, TP T it
fifi b, (HAPIR 2 2SR S0 @ AR A ik
2, H B U e R 5 v D B FOREE KT
WREGH ;. @ 5= iRy .

2) MR KA RLZ MR S AR TG AR AT & BEHLA 5T
PR SNSRI, BUBER AR RS ] TR HUZ
Rt

3) A EA R SIBEIARE, XHaR R
P TN, B BOENT T A AR B,
SO T SRR, 138 T a2 sh i AR
JERBIA 5

4) JEIL T IELEAY ORI IE S A ot 45 A 1) W
SRR o AR ] IOAIBEA AT IR . R
DAHFR G DL A R IR R B, RIS s
JE IR R B A AR -

5) PR T AR JFops RN HE A (1) 2= S b 3k
MBI PR TSR A o AR B0 2 S
RIS Wkl B 54, JFn]
LU B 4 i o



594

R %A TR

530 4%

6) VAR S0 )ED 1312 WIS S 45 IR

B SRALUIA OB SR YA K
Rt SRR BSHL WA R S A
W, BN 10%, BUNTTRIER, G0 TR
SR

Bk

(1]
(2]

(3]

(4]

wAA. LEM M BRI AL, 2011,
EBBG A, R, A REVE ARSI AR
0. HAJ1757 5 TR AR, 2003, 22(3): 352-357.
WANG Yue-han, DENG Ka-zhong, WU Kan, etal. On
the dynamic mechanics model of mining subsidence[J].
Chinese Journal of Rock Mechanics and Engineering,
2003, 22(3): 352-357.

By, TEE, EAER, & feRIET s B
] HEBRE SR, 1994, 23(3): 1-9.

QIAN Ming-gao, HE Fu-lian, WANG Zuo-tang, etal. A
further discussion on the theory of the strata behaviors in
longwall mining[J] .
Mining & Technology, 1994, 23(3): 1-9.

TRk, B, ek, 4. JER LSRR IR
BAiag) ). A A 7R S TRAR, 2008, 27(1):
2700-2706.

FANG Xin-qiu, HUANG Han-fu, JIN Tao, et al.

Movement rules of overlying strata around longwall

Journal of China University of

mining in the bedrock with thick surface soil[J]. Chinese
Journal of Rock Mechanics and Engineering, 2008, 27
(1): 2700-2706.

Bgw, 22, MEE. R “WERE” gk
BEHIHT[I]. PR, 1994, 19(6): 557-563.
QIAN Ming-gao, MIAO Xie-xing, HE Fu-lian. Analysis
of key block in the structure of voussoir beam in longwall
mining[J]. Journal of China Coal Society, 1994, 19(6):
557-563.

g, 2, VEEAR. E R B o R B iR
WFFE[I]. HERZAR, 1996, 21(3): 225-230.

QIAN Ming-gao, MIAO Xie-xing, XU Jia-lin. Theo-
retical study of key stratumin ground control [J]. Journal
of China Coal Society, 1996, 21(3): 225-230.

[10]

VR, & R85 o8t )2 B S 0N
[D]. M S EH KT TRE2ERE, 1999.
Fefil, WrEN], WUTIR. MRRBLRETIE T DR B
W], 7 CREARRZEZER, 2003, 22(1): 19-22.
WU Kan, JING Jian-ming, DAI Zi-qiang. Improvement
on probability integral method prediction come down
quantity[J]. Journal of Liaoning Technical University,
2003, 22(1): 19-22.

mOEE, )AL, BEEE, SF. MERBIMAEIERR
IR B R e RE BRI, &)@, 2008(1): 15-18.
ZHA Jian-feng, GUO Guang-li, ZHAO Hai-tao, et al.
Present situation and prospect of correction system for
probability integral method[J]. Metal Mine, 2008(1):
15-18.

PR, kil RS R R AR O R BBl AS AT
AR D]. HA 2 5 TR, 2004, 23(24):
4179-4182.

HUANG Qing-xiang, ZHANG Pei. Study on dynamic
load distribution on key roof blocks of under thick sandy
soil stratum[J]. Chinese Journal of Rock Mechanics and
Engineering, 2004, 23(24): 4179-4182.

&, MWeth, R WL ITRUIE R E
BIM]. dE3T: SR T ARAE, 1995,

XRmerr, gkAZ, BRIEAL PRI RSN N HUER DI
TR B3 R[], P E RS2 4], 2000, 29(1):
52-55.

DENG Ka-zhong, ZHANG Dong-zhi, ZHANG Zhou-
quan. Study on prediction and control of surface subsi-
dence in deep mining[J]. Journal of China University of
Mining & Technology, 2000, 29(1): 52-55.

R, BHHE, ERT, & IERUEIE— A7
MY RN AR AR, 1998.

EBB Aegrh, SKARE, 5. BRI NEE
FUURFERIBTFLT]. AR, 1998, 23(5): 470-475.
WANG Yue-han, DENG Ka-zhong, ZHANG Dong-zhi,
et al. The study on the character of strata subsidence
during repeat mining[J].
1998, 23(5): 470-475.
T, Bte. 57T RUTE =M.
R AL, 1991,

Journal of China Coal Society,

PRI E g



