29 % 2 W aHA TR Vol.29  No.2
20104£2 A Chinese Journal of Rock Mechanics and Engineering Feb., 2010

KBNE AR IR AR B R M

gk, AiE e, mkA?, ELigEg!, HiEk!
A, PEFNRE A BLE R TEHFFTTL, LA B0 221008 2. FUEEONVCEEDF IR THT AR HoARTL, Wig R 045000)

FE: IR EIERMAE RN A MERZBRYE, S8R5 ONFRAR S 58 PSSR R D) e, SR FLAC
HOR, AR v - By i SR B A% 2UBRE A b 3 ST R ARSI 5B P AR R R (i i =0 FUH VC++2005
TF R A BEHs AN B G 5 e m] (1 FLAC™ S0Pk A 0 1 SOBSZEY, 0t i R Sl R — b R 45 SRR 56 (R )
I UE AT FH T 7R BN A PRI 2 2 SRR ) IE Ak R B o i s S AR P B SR S e s i 5
EIER BB AL TR 2 B 125 m (A EE BB R4 2 A T34y ih %, R 2 0 s B
13 RIGFRBUER, BeR AR 2T R B A AR 2 B0 BL A R B bl AR R I S fa o T B4 S 55 ) AR LU0 25
AW L, R AL ISR B AR BG40 5 A R AR ] T OR3P S SR B DA 2 0 s BC Pl SRR 1)
TRVFHT . ARG STk GR 7 2 TR B R 2 B8 s BTl R e v S i B At 13L

KRR KRR SMEETE: SR AMEEY, RYEIR

FESHES: TD 821 XERFRIRAD: A XEHS: 1000 - 6915(2010)02 - 0358 - 08

CONSTITUTIVE MODEL FOR ELASTO-BRITTLE-PLASTIC DAMAGE OF
COAL ROCK MASS DUE TO MINING AND ITS APPLICATION

LIU Hongyong', CHENG Yuanping', ZHAO Changchun®, WANG Haifeng', CHEN Haidong'

(1. National Engineering and Research Center for Coal Gas Control, China University of Mining and Technology, Xuzhou, Jiangsu
221008, China; 2. Technology Research Center, Yangquan Coal Industry Group Co., Ltd., Yangquan, Shanxi 045000, China)

Abstract: The exploitation of the protective layer and pressure-relief gas drainage is an effective primary method
to eliminate coal and gas outburst and it is widely used in many mineral fields. In order to improve the effectiveness,

safety and economy of the protective layer mining, a set of numerical equations of elasto-brittle- plastic
constitutive model of coal rock mass damage due to mining are set up based on the plastic flow format of
Drucker-Prager constitutive model in fast Lagrangian analysis of Continua in 3-dimension continua(FLAC3D). And
the model is modified by using the inscribed circle criterion and the ideal brittle-plastic model. The model is
developed into DLL file in VC++2005 programming environment for FLAC®®; and the correctness and rationality
of this model used to study the brittle strain-softening characteristics of coal rock mass due to mining are validated
by comparing with uniaxial and triaxial compression numerical tests. This model is used to simulate the
super-remote protected seams exploitation of Xinjing coal mine in Yangquan coal field. The results show that the
protected layer lies in the top edge of fractured zone 125 m away from the protected layer; and the relieved gas in
the super-remote protected layers could be better drained utilizing the mining influence of the protective layer. And
the conclusions agree with that of the similar experiment, which indicates that the elasto-brittle-plastic constitutive

model of coal rock mass damage due to mining could be used to preliminary evaluation of protective layer mining
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and relief-pressure gas drainage. Simulation results may bring forward reasonable suggestions for the design of

protective layer mining and relief-pressure gas drainage.

Key words: mining engineering; elasto-brittle-plasticity; damage due to mining; constitutive model; protective layer

mining
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Table 2 Physico-mechanical parameters of coal strata in simulated domain
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Table 3 Comparison between different constitutive models with similar experiment
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