www.chinacaj.net
5 44 553 I R 2 e Vol.44 No.3
20194 3 H JOURNAL OF CHINA COAL SOCIETY Mar. 2019

[=]
H
5
b
=
M
=
At
&F
&
4
S
_1%;
=
>
)
E‘){‘L
=
>+
al
b
=
=
@r&
KE
O
o
i““i
i
e
=
SF
ﬁ
wd
E
)
S
©
2
T

WANG Lujun,ZHOU Hongwei, RONG Tenglong, et al. Hyperbolic function-based permeability model of coal under

- mining stress at deep mine[ J]. Journal of China Coal Society,2019,44 (3) .:941-948. doi: 10. 13225/j. cnki. jccs.
BHBE  2018.1570

iR AP BRR SR B M ) TS X oR B e E R B

IRE RERE REA R

(1. PET RS I 5EA TRE2ERE, a0 100083 ; 2. HEG LK (Jbnt) GBRSH LB, dJbat 100083 ; 3. H E &k K2 (b
) MR GRS G R E R E A E , JERT 100083)

W ERITRIFRP, K3 H FRAARSEE RGO R AR R EFRGHEZ —, @
AT AR L Z R I e R B B N B AR TR R I AT Y A R IR R A AT R AR R R B B
NWBBRTREBEEABRELEFTEA 5L R, BARFTN R R T Z N =G8N A
1B, MR R R AR P RS )RR R IR AT T G B A T ey A e AR VT B 2R
A ek B R 69 R N AR T B — R TR A4S R F KR RS X R RIER N F
BRI FTZ e mBE LT, ERDEANESTHLER-KETZNA, ARIEK LTS
BEAR LERE T ARNY B E)E, MERETANER TR AGIKREY B EEZINHBIK
A Bmeyd AR, AT EEFRBRIRFBEARSERZERDBARIA T RABIE T RRAD B
AR, AT ESRRE TR A A EEE WA LR TiEE NP RLEATE X RR, L A%
BEEREMSBEEATENZHXEZ AT HEERBRE TR TOHEERLAX, BRI RAET
A BB BB LA FOIERRBREE T REARNSGER IR FEABOGEEAAES
HWEERERX, RIFECH N ERBIENEEZBEDRATERE EREN A TRIESEMAFE
895 E FARE RGBT PG R RS E R AR R PR R LT MR TR LA

F gy T AA
KR B Rl R G IRAIER KRB B AR
FE 43S . TD821 XEkFRERD A N ERE.0253-9993(2019)03-0941-08

Hyperbolic function-based permeability model of coal under mining
stress at deep mine

WANG Lujun',ZHOU Hongwei*’ ,RONG Tenglong' ,REN Weiguang'

(1. School of Mechanics and Civil Engineering ,China University of Mining and Technology( Beijing) , Beijing 100083, China; 2. School of Energy and Min-
ing Engineering , China University of Mining and Technology( Beijing) ,Beijing 100083, China ; 3. State Key Laboratory of Coal Resources and Safe Mining,
China University of Mining and Technology( Beyjing ) ,Bejjing 100083 , China )

Abstract ; In the exploitation of deep resources,the permeability evolution of coal under mining stress has become one
of the fundamental research topics in coal mining theory. It is found that through the comparative analysis of two kinds

of seepage tests under different stress paths the permeability evolution with volumetric strain under mining stress path
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is different from that of conventional triaxial seepage test in deep gas-infilirated coal. To the contrast of conventional
triaxial compression test,the stress path of coal in the process of continuous mining is mainly the unloading process of
a specific direction and loading at other directions. It can be simplified as the stress path of unloading confining pres-
sure meanwhile loading axial stress,thus making hydrostatic pressure state as the starting point of stress-strain analysis
and inevitably resulting in the behavior of the mechanical and physical properties of coal body different from the load-
ing conditions. In the permeability-volume strain space under mining stress, when the volume strain reaches the dila-
tion point,the permeability shows a process of decreasing, steady-state and increasing with the volume strain transfor-
ming from compression deformation to expansion deformation. In order to quantitatively describe the process that the
permeability first decreases and then increases in the process of mining failure or rheological instability ,based on the
hypothesis that real permeable network is the best evolution form of all possible permeable networks in volume strain
space ,the permeability is expressed by volumetric strain through building the functional relationship with permeability
and volumetric strain as variables. Considering the volume rheological process of deep coal ,the volumetric creep equa-
tion of coal derived from fractional calculus theory is substituted into the developed permeability equation,and the per-
meability function with axial strain as independent variable is obtained. It is verified that through the existing experi-

mental data the permeability model based on the hypothesis of the optimal permeable network can well describe the

permeability evolution of deep coal in the process of failure or creep.

Key words : permeability ; hyperbolic function style;coal at depth;mining stress; volumetric strain
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Fig. 1 Mining-induced stress path of deep coal
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Fig. 2 Stress-strain curves of deep coal
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Fig. 3 Permeability evolution and crack propagation mechanism of coal under conventional triaxial compression test
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Fig. 4 Permeability evolution and crack propagation mechanism of coal under mining-induced stress test
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Table 1 Parameter determination of developed permeability model

B 2 o d R? BIE R? iy 2 ¥y 2%
(il I)in 2.020 41.32 — 0.829 6 0.820 6 0.198 6 1. 676 00
ENCY=SE RN 0.512 149. 80 -1.47x1073 0.9219 0. 890 7 0.002 0 0.021 87

15+
12+
o SLih .‘
s o BB °
=

K5 DRIUZIER TR IE AR LR - R BN AR fHh 28
Fig. 5 Permeability ratio with volumetric strain of coal under

protective seam mining

MIE 5,6 Al DLt A FR N AE A e 46 5% 728 O i
Ji, B AER N AR ZRAH, I AN I B 2 AR A B IR, T
SEREARIEAL T 46 B, TR B T Ay e
FIVEHIT SEBOE & RGN, HX A KOs 3o A nl i
14,
3.2 BEFHTESERRNEIRIE

TR BT AT A 95 7 552 36 v 0 7451 125 25 B Al 1 )7

£,/107
Pl 6 RS 05 3 L R~ R BN B 26

Fig. 6 Permeability ratio with volumetric strain of coal

under unloading confining pressure

AR AR RS S Imp A, R B R LR E
R (13) XFSCHR 27 10548 2514 T 98 425 23 Bt A i) 7 A%
BRI TG R 7 T BN SRR AL TR, )
FH AR A5 R A ARAT 1 1h ol ) [ A8 SRR (01835 %
iR (15) [RIAE AT LAX 06 A48 Z5 A 1 18 33 R B8 2017 40U
ot , i 7 b 1 ARR &SRR R . RIS
75 A L REAR A M A AL 2 35 R e /N FROE L S 1Y
ks SR 2,



www.chinacaj.net

3 AR AR BN T R R i AR A 947
®2 BEEEXRIVSHINSER
Table 2 Parameter determination of developed permeability model for coal creep
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