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Research on the coal and rock damage and gas permeability
in the protective seams mining
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of Mechanics and Civil Engineering , China University of Mining and Technology ,Xuzhou 221116 ,China ;3. School of Safety Engineering ,China University of
Mining and Technology ,Xuzhou 221116, China)

Abstract ; According to the damage characteristics of coal and rock,the damage variable of coal and rock structures
was defined , the corresponding elastoplastic damage constitutive equation was established , and the secondary develop-
ment of the finite element program was completed. The example of Wulan coal mine with double protective seam min-
ing was calculated and analyzed by this new program,and the change laws of damage degree and permeability coeffi-
cient in protected coal seams were given. The results show that the tension damage appear in protected coal seams 2
and 3 ,the stress of coal seams are released clearly,and the permeability of coal seams quickly increases after the pro-
tective seams 7 and 8 mined. These results are beneficial for gas migration and extraction in coal seams,which is con-
sistent with engineering practice.

Key words: protective seams mining; damage ; coal ; gas ; permeability

FLHTAN AT LA B 8 R 0% (AN PR A |
FEEPLATZE 45 ) T HOR — B IR A R RE,
T%I@E%&B’J/ﬂn%xﬁw‘“ 2 AR, T S — R
AT BT IS RE VR, TR E BT R R R, SR
SRAE A Y , LR SRR 0 38 0, AR 22 180 i FO3T
Pt W E AR G S U R R R SRR
FE AR B R R AT R B TR LA S AR B TR [ BB VR %

I FE B #8:2011-08-25 FERE HET

HEETWH . B E ST oE & R (973) % BhI H (2011CB201205 ,2010CB226804 ) ; [E 5 |4 SAFL2F 5L

R IR,
B FUHT R 52 PR bl i >R 3 ) s BN T

TSR T 7 AR 2, TR A A2 o ) TL T 1
PAFE3 R , I A — E DX RN & 4R SR 5 X B S
HEFTHIR TR, LA ORI 22 422 ™, (2

Hﬂ?&ll%)%’ﬂ'ﬁhﬁm#ﬂ%‘d,,iﬁmﬁﬁﬁ {[ISZ 37N ?ﬁ
MR Y P9 S 2 R, AT T AR BT R R B R AR

£ BhIH (50974125)

EEBAN.H K (1965—) B ITH KGN, 282, W4 S0, E-mail ; fgao@ cumt. edu. cn



1980 # %

SNy, —LEBLRIE (R RRUUN R BN T 5 A R Y
KRB EE Z B 5 2R M AN AE  BOA AT R GE TR
AT , A BESE AT KI5 FL I R BE Al B2 1A
o

SR KW TR A T IR R AT AL
M SEEURAS P R o DRIPJR BT SRORE SRS B AR
HIRVETE W BT IR TR Z AR b
B, AR B SO SRR K TT [R) s 7™ A R T 1Y)
HT, P EURZE N W R R TLT R B
BOFFGAIR T R T B Z B T X TR
PVZIERIFBZ B N RN oA Je Al , ATk
2 Rk E TR, JCE AT R A

H TR R 2B e B2 8 S A B R
B ASONRIPZIT R A o B RS 407 e B 3 2
AT E ST BRI 728 1, @ s B PR A A
IR JFSE R TR FROCIREE P B9 — 0T R . LA
S 22 o R T TR R T RS R
Kb LA RN 375 0 o0 A B AL g i 1
BRI R B E R BCE AR, T RS T IR
Y E AT FEHEAT 1A i 2

1 EBEERGRETIE

L1 #mEHTE
N T R BEAE RN S R E S
JOE AR AH S 45 475 78 ek, LA 5 i) 3 RS TR Y 3R
WS
0 (0 <e=<g)
wz{au(a—gf) (1)
e(e — o)) (g, <e<e,)
Hr, o N0 5 o RN RS T A it
ARG AT TR (BN AE 5 &, SRR A2
XFF =) R AR B 3 AN F AR 4
g 8y, &, W HER BN ZEA RRN & =

Vel el e, WL N & = | Y & (s >
0), FHMIENAER o, = [ D 6] (8, <0), M=t
B BB H

w = atwt + a(:wc (2>

ﬁ¢wm%ﬁ%maﬁg%mnmﬁux:CJi

2
8(‘
a, = | 5
&

L2 #HGATE
BB A1 405 5 2 ph g oz 0 5 1 U HA5

% #® 2011 456 36 &
NNy
o, =(1 -w)E,&, + %SijEwklezl (3)

K, By WEEAFEIZELG &), HTPENE
5 sk Rla =, /Y

g, = 54,‘1;1‘921 (4)

o, D, AR £, SRR 0 £,
R (4) B AT

oD ..
W Jew (5)
ow

BRI ASBYERYBE LR S0 1 178 R AR
IS R & R, LR ST 0 RS
KT BT RO I 1 do,, BEEIR RS
I B S R e, BRI B del, P
SYL, )

- n e e
do, = D, de, + &

de,, =dej, + dej (6)
XTI RE el R 1 B
ORI ZZ I SJARGS 7 3 B NN T Dy s e, B

SIVESREL Q MR N

vy 99
de}, = dA 3o, (7)
Hor dA ¥, BRI,
: 3
det, = de, — d\ FQU (8)

A53k(8) M AR AN IR (5) i, AT AR At
T2k B 15 A Oy

=~ d
do; = Difkl(dgkz - dA g(il) +

aD ikl
Jw
TR 3% 95008 P 453 5 A A Dy Rt T A 3 A R DT
IR ISR

2 THEMNHA

2.1 MR

L2 il B S R B 2 —,
HIFH 2 ph s mdER, E MK 5.3 km, B
F& 3.04 km, FHHNA AR ZRHEREZE 17 )2,
FRMEE 2 3.7 8 B, Hrp 2 8 HEE Ko B
23 TR RARR R, RSO, %2 3 1%
R TR EIER , ARYE IR E (L R ) B
FE N SE BT o AR IR E MR 2T
DIEIE 7 BRI RP)Z X TERE 2 3 )2
(LR RS R A2, O 8 E N FR )2, RIE T

dw (9)

e
Eu



12 4 WSS PP R TR R R REA B S U S TR A A 5T 1981

K8 XA e Xl /EN 2 3 BRI T R E X
Hilb AT kA,

HRYEAZA™ 1 Hb ST 2% R A 5 0, 7 — 4R PR
TR HAEAR A RS Ry R0 ) 350 m, i
a4 BE 200 m, 3 B J7 10K B 300 m, R A 200,
HRE ORI TF R T 22, /)2 TAE I 9 200 m, 76 TAE
TIPS 25 FE 75 m ARREAE  BUE RS RL AN 1 s, o
JEFFRA, RS2 A EIE IR 1, R
IAVER O R P A TR TSRS, R Drucker —Prager
JEARAEN] . £ A ZMITE SR,

2.2 HEERSW
2.2.1 B3I oA B AR

FIFHFE A 0 3 S8 P40 05 A BR TR 7 % | AR 452 75
AT, B 2 (a) St T 7 RYZ TR G, TE y =
100 m & AR A 2 0 1) 5345 3 19 3 A A AR 24
7T HEEIE R GE T, X 8 R AT IR, K
2(b) gt T [Wl—& i _E B s oA

T PRAPIR TR G i BB R AR B R TR A
AR AR E DI R O, TR S B A
PR, I 2(a) B BITER A X AR

_50 -
£-100}
~
"
150}
®
g\ -2001
-2501
50 100 150 200 250 300
KRR /m
(a) TR EHR G M35 570
-150 59/
\E Q \! Q.()Q 0']0
B 080
i e
B 20018177 AT
N S
P& =i g , .
100 150 200 250 300
PRI /m

(¢) TP ETTR G Jo S AR i ) A

£ E
vl o
WS T
W <
(EILEE)
3 g
2
Fr b g
Rtk o
TR Bl s L
(FRZ) Giies 5 &
R =
(FRHE) s «
El 1 BEEA

Fig. 1 The numerical model

®1 BREREENFESY

Table 1 Mechanical parameters of rock strata
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Fig. 2 Dynamic evolution of damages along dipping direction
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Fig. 3 Vertical stress distribution along dipping direction
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Fig. 4 Vertical stress curves of the coal seams 2 and 3 after

the excavation of the protective coal seams 7 and 8
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Table 2 Parameters of gas in coal seams
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Fig. 5 The change curves of gas permeability in
coal seams 2 and 3
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