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Coal permeability model for gas movement under the three-dimensional stress
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(1. School of Mechanics and Civil Engineering ,China University of Mining & Technology( Beijing) ,Beijing 100083, China; 2. State Key Laboratory of Coal
Resources and Safe Mining ,China University of Mining and Technology ( Beijing) ,Beijing 100083, China)

Abstract ; In order to study the coal permeability under three-dimensional stress condition, the permeability model of
exponential form and cubic form were established. The two forms of permeability model were based on bundled match-
stick concept. Meanwhile, the influence of matrix and fissure deformation of coal on permeability was analyzed by using
the elastic theory. The two forms of model break through the uniaxial strain assumption and contain the fact that the
transverse strain is not zero and the axial load is increased under three-dimensional stress condition. Under the condi-
tions of changing axial pressure,confining pressure and gas pressure respectively,the theoretical model and laboratory
test results were compared and analyzed. The results show that the coal permeability decreases with the increase of load
level and the permeability increases with the increase of gas pressure. Under the two conditions,the coal permeability
model of exponential form is better than the cubic form in the quantitative description of permeability evolution. The re-
sults are of significance to the study of gas migration and extraction.

Key words : coal ; permeability model ; three-dimensional stress ;fracture deformation ; exponential form ;cubic form

BEZIT R R p SR DO AR i 452 Hh BRI i i e | MEAA 22 D5 2R sl B A%
SO, TARTRG T BARAE 3 AT 1 B D MR ARAE SR, TRR IS5 RN B AL BRI i3 e
FEAASAEN T T Y 1) W SOR R TR K O RS FTRREA P FCIT IS Y WP AIR S | i AR

WK E#A:2017-09-20  fEEEHEE:2017-11-02  REHE: FWIA

EEWA K E RIS H (2016 YFC0600704 ) ; F 5K F AR B4 3L 4 % BiTi H (51674266)
TEERAN R (1988—) 3B A/ MHaFoE 4 E-mail ; rongtenglong@ 126. com

BIMESE AZHE(1965—) 5 EmIRA N, B0% , A 20T, E-mail : zhw@ cumtb. edu. cn



57

www.chinacaj.net

SR I A5 « =15 B ) A T B2 12 AR AR B A5 1931

CR NI A B R oy s A (D VA - g L
T AREAA IS 35 R AR A 2 52 W) U 30T i W 98 4 L R 1Y
KHERZE L, B X = R ) 5 T A S 5
feid R BT R B L

FE2E PRI T, KA 2R O R = gk g
PRI & PUAT AR BB B R AT T ST H L B
TR 24P TE LTS B AL R 00T I, A/ D3t mT
& T =N S 4T I RS B R

H T, 5¢ TR IS 5 R (A 5T R R 24 h
TR 2SR, GRAY P LE 2 5
R BRI 3G s AR ) R BN RAR ST T
TRV T 55 2 A B R T R OGRS TR
/2 BB R GH NI FR . SEIDLE™ FI I« &
SERE” TSR | ST T RSB R 5 N 1 dE 4L
I 2, PALMER F1 MANSOORI''' %& T 8 % 1y
A5 A TINS5 A o I R AR T A58 R i I AR
RERAE FH , NFLBR ARk A B 57 T A 2 8 iE R 5 1L
B (S )5 K B (P-M %) SHI F1 DURU-
CAN'TI DL K S JLAMT AR Sy FE Rl | 35 T A
IR, 2 BRI RN oy B W B AR TE i s i), ST T
PR AR R A B ar 3 SR R A 2B 1 R 1 B
ZSTEALARL (S-D BAY) . CUL A1 BUSTIN' {5 5 4
PRFLBR 3R 2y BB EE R R | ST T 2% R oy A
S IS 7 FAE R (C-B #ERL) ELER T %Ak
FEFRINN AR S5 R AT AR R 5 P-M B S—D FiAY
MLEE R, LM @t #is S BIE T S-D fi
AU R 6 1 AR I8 R A, B TR R AR X AR AA 2 i
R B T 5l A8 5544 Z b, HARPALA-
NI Fil CHEN'780 MA &0 11U 251200 Jp il gdesr 18
IRBRIRA T 2 A AR 032 o B K A8 £k 1) A
AR

RARTS 15 R BRI B AR 45 22 DAL B 32 A5 Ak
FPRAASC A1 B E ST, BT LA P-M BEARDH AR
FTRHENWLLS-D BRI, (HZ, bt
B2 3T AR AR AR (RIZKSP- I 1 A8 Ry 0) | BT fif
AAEE RS2 b Ak A D RS AR
BRI T8 AR A R B S R S i 7700 sk s
TRURT DABEGT- ) S W 2 At SR i A v AR 1 3233 3
A AR N BB A 1) B et RS2 SR at R v A =
[ia] 17 R A% [ B A2 T AR 98 i AR AL A

PERERA 45 ARYE S PEBISHE S T = 4hni
TCMBR %4 AR ) B BB 38 AT R AR DL E S
JE77 B il e A A W o A Ok 4 o AR L LU
B0 N SRR 28 L N A ) R T AL B AR A, it
T ST T A RN 7 5 W B A8 T 2[R F R iR 2

BRI JEHLG I T 5 MOSR A N IRR 2
BRI, LA = ) SR A I AR
A5 T IR SE BRI AL

SEAAL AT N = s A LA 2 1 o
TPIRZS IR I SRR A JLA I R AR £
SRR AL AR S T PR =1 R 25 T Y
TS B AR B A AR —— 8 RO RIS 7 B IR
PR 5 5 RIS T T X EE T i 1 AN TR
B AE T A L S PRI B3 I

1 SR AREE SRR

[ AN 2 R T 28 P = 28008 Tt 552 36 %o S A
BURREEAT AT R AR SC LA P N 2
B S AR AT S = I N SR T A B
HAGAL
1.1 RERIE

AT 53 Ay R O R R B b 25 AR AR 5 ) |
022 S e, ) B2 R ST Jp Ay T 3R S 1) 3 (R
1(a)), HIEEEEEE THZE T, PR &) B 251
MEIEAS, P, 78 DAERIFSE TR 3 9 7 Ak by 3k
TEARRY BB KRR N7 7 A A AR
W AR g K SRR AT 73 Hr (B 1 (b)) . Ik
Hb T LA ARBON = ) B ) 25 B EAA S i A A
RIEATHE S . O AT 5 B (2 ) Jr 1) R4 78
75 RSB IE I R AE R AR T AT O KA
P FL BT A A el (1 L R A T80 5 D 55 18
BT FRAS N AR B B o

S f -
i

/ 9,
5

(b)) KR LRI

(a) BIFREG IR

BT AR BHEE R e K SRR A

Fig. 1  Coal cleat structure and match-stick model
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Fig. 2 Plane model and plate element of coal
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Table 5 Goodness of fit under different gas pressure
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