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Abstract

In order to discuss the seepage characteristics of coal seam gas and the main influence factors of the
permeability of coal reservoir in Shanxi Zhaoxian minging area, we collected the samples of 3# coal
seam. In different conditions of axial compression and gas pressure gradient, the CH4 seepage expe-
riments of some samples were carried out in three-dimensional stress field, and the effect of effec-
tive stress and pore pressure factors on permeability were analyzed. It is considered that the per-
meability is negatively exponentially related to the effective stress and has a negative exponential
correlation with the pore pressure. The permeability of coal reservoir is anisotropic, and the permea-
bility of parallel and vertical is different, and the mechanism of permeability difference is discussed.
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Figure 1. Regional tectonic map
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Figure 2. Three axis percolation test machine and experimental sample
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Table 1. Experimental result of permeability test of sample No. 1
F L1 SIS ERINER

BIEZI10° mD

L) E5)iS ARy

MPa MPa MPa FLBRHE F1/MPa
0.5 1 15 2
10 6 4 7.015 5.444 4.808 4.376
11 6 5 5.840 4.799 4.176 3.904
12 6 6 5.740 4.593 3.985 3.661
13 6 7 5.564 4.462 3.884 3.521
14 6 8 5.350 4.357 3.754 3.406
Table 2. Experimental result of permeability test of sample No. 2
2.2 SWMABBERIHER
BIEZFI10° mD
ok % R FLBJE /1/MPa
05 1 15 2
10 6 4 3.938 5531 7.217 10.379
11 6 5 3.837 5.132 6.345 9.305
12 6 6 1.999 4.028 6.319 7.817
13 6 7 2.148 4.430 5.815 7.665
14 6 8 1.849 3.460 5.741 6.861
Table 3. Fitting of permeability-pore pressure curve of sample No. 1
= 3.1 SIS ERMETLIRE H TS
FLEUE 73/(MPa) MERFR MRRHR
05 y = 8.3738¢ 005 0.7970
1.0 y = 6.4372¢ 005 0.8685
15 y = 5.7723¢ 005 0.8660
2.0 y = 5.4023¢ %% 0.9313
Table 4. Fitting of permeability-effective stress curve of sample No. 1
4.1 SHHBEXRMBRN HT LN E
BRI F/MPa WEXRZR KRR
4 y = 7.8241e75% 0.9454
5 y = 6.4756e 1348 0.9562
6 y = 6.4297¢ 149 0.9587
7 y = 6.2636e 51 0.9674
8 y = 6.0508¢7150 0.9748
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Figure 3. Change of permeability with effective stress
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Figure 4. Change of permeability with pore pressure
4. BIEERMEFLBRENTHE

FUBREE J0n, WM R IFE R, BRI, 2RSS E08 B R EG. DL RS T2 N
LA RAIEER.

SO TR BN 1 SRRy B A TV IR 2 SR R AT TR A 1 TR IR A
P, BEUCERR T 2 SRBESERIEAT 1 Sk, R T RSB & R EHE. S 2. 2 3
[ 1.2 5 R 9B 4 ST LT DU HY 3T 1SR, 2007 2SR, B AR 2 2 74— M P,
(E6 T 2 BRRE, ol O RO A — MM, R B IK RS A P — R B, RPN B
B LB 18 AT, HCHLERAE TR A 2, s T SUR AL BT, i e,
HRCA AR B S ENE, BRI T B EI55 P 1 & A R AT
4. &g

1) BEREEIBIE S S RN H RS GRS YR 5, TR USRI 2 S 8O (e R R AL RE 1 4,
LT 51T 7515 T R

2) BB GILHE S R GHREN 5 5, TR K AE P 5080, FLBRE A7, 3 R
WA, LA, SIEIAIE R .

DOI: 10.12677/me.2018.62017 124 i AR


https://doi.org/10.12677/me.2018.62017

REE

3) MR B ERMAAES A IR AT THRZZEMZER KT EEZET AEER, B

Ti B E RN BRI TR, N REA FSURESLBRE ) R EETT, (AEsE 1Y

e
E&WMAE
B K B AR5 4:(41472134),
SE 3k
[1] HEH, 25, 2o, KRG8 Z5E 2R R EE R T[], 5 H TS B ER, 2001, 29(3): 16-19.

(2]
(3]
(4]

(5]

(6]

(7]
(8]

(9]

[10]
[11]
[12]
[13]
[14]

[15]
[16]

[17]
(18]
[19]

[20]

M5, 5, FERE. 2007. HESHFEM] A ET RS H A

FE, HRKE, VL, & & TG RS G2 S g0 a7 [0]. R 243K, 2011, 36(9): 1495-1500.

B, BRI, EERL, & R R AR ESEH T 28 A SRR ], R 5 %4 TR,
2015, 32(1): 168-174.

BFE, JFEE, A, 5 SR SRR N R, SRS SRR ). A A 1S TR,
2010, 29(4): 689-696.

i;‘sibgéif;%, EROME, . OME AT R E RS G SN B[], R F Rk, 2014, 39(8):
EENK, #5H, HE5E. ZRESIMERTEAEZZERNSISBURA]. SR, 2012, 37(8): 1348-1353.
ig:) iﬁéﬁ/ﬂz& . B RRERE . LIS 5B E R K AR R[] AA %5 TR%WR, 2012,

Li, G.H. (2009) A Study on the Relationship between Anthracite Fissure-Pore System and the Production of Coalbed
Methane i-n Jincheng. Advances on CBM Reservoir and Developing Engineering, China University of Mining
&Technology Press, Xuzhou, 94-99.

BT, Ok, EBRL ESKEN S T B R RIS o 7T [J]. K 244k, 2014, 39(1): 97-103.

Wang, S., Elsworth, D. and Liu, J. (2011) Permeability Evolution in Fractured Coal: The Roles of Fracture Geometry
and Water-Content. International Journal of Coal Geology, 87, 13-25. https://doi.org/10.1016/j.coal.2011.04.009

Harpalani, S. and Chen, G. (1997) Influence of Gas Production Induced Volumetric Strain on Permeability of Coal.
Geotechnical and Geological Engineering, 15, 303-325. https://doi.org/10.1007/BF00880711

Pan, R., Cheng, Y., Yuan, L., et al. (2014) Effect of Bedding Structural Diversity of Coal on Permeability Evolution
and Gas Disasters Control with Coal Mining. Natural Hazards, 73, 531-546.
https://doi.org/10.1007/s11069-014-1086-7

TIKIL, KA, KHFES, S RE RN RGBS E R[], KR 224k, 2013, 38(6): 936-941.
WM, T, 2P, & BUENESE R IR SN AR SEIR T L[], T 44, 2012, 43(4): 8-11.

Yang, D., Zhao, Y. and Hu, Y. (2006) The Constitute Law of Gas Seepage in Rock Fractures Undergoing
Three-Dimensional Stress. Transport in Porous Media, 63, 463-472. https://doi.org/10.1007/s11242-005-5881-1

Gu, F. and Chalaturnyk, R.J. (2006) Numerical Simulation of Stress and Strain Due to Gas Sorption/Desorption and
Their Effects on in Situ Permeability of Coalbeds. Journal of Canadian Petroleum Technology, 45, 52-62.
https://doi.org/10.2118/06-10-05

BRI, REE, FhARES, S WRBHAE RS SR s A SC IR TE[J]. MR 24, 2008, 33(9): 1030-1034.

PR, FEH N, RUMER. BRI IKAR Y S LB A BB R R R[] RSB TR AR 244K, 2005, 36(3):
264-266.

TR, Xk, F4E58, 5% )RR SR A TUE LR GS B VERHIELT]. R 54K, 2013, 38(5): 772-777.

DOI: 10.12677/me.2018.62017 125 i AR


https://doi.org/10.12677/me.2018.62017
https://doi.org/10.1016/j.coal.2011.04.009
https://doi.org/10.1007/BF00880711
https://doi.org/10.1007/s11069-014-1086-7
https://doi.org/10.1007/s11242-005-5881-1
https://doi.org/10.2118/06-10-05

Hans )Y
KRR R KBRS

1. FTHFZnM L http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
Nhi A RAERESE: [ISSN], F AT ISSN: 2329-7301, B A[£rif]

2. FTFFENME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

WhaiE A http://www.hanspub.org/Submission.aspx
WIFIHEAE : me@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:me@hanspub.org

	Study on Characteristics and Anisotropy of Coal Seam Permeability in Zhaoxian Coal Mine, Shanxi
	Abstract
	Keywords
	陕西招贤矿煤层渗透率特征及其各向异性研究
	摘  要
	关键词
	1. 前言
	2. 实验过程及实验结果
	2.1. 地质背景
	2.2. 试样加工及实验过程
	2.3. 实验结果

	3. 实验讨论与分析
	3.1. 渗透率与有效应力的关系
	3.2. 渗透率与孔隙压力的关系
	3.3. 渗透率的各向异性特征

	4. 结论
	基金项目
	参考文献

