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Abstract: JThe Jiaxian area emerges as a new target for the exploration and development of deep coalbed methane
(CBM) in the Ordos Basin. However, the lack of studies on its in-situ stress and the undefined relationships between
the in-situ stress and the physical properties of coal seams have hindered efficient CMB production in this area. Using
data from logging and core analysis, we develop a logging-based in-situ stress calculation model as constructed by the
combined spring model, investigate the in-situ stress distribution in the area and explore the controlling effects of in-situ
stress on the fissures, porosity, and permeability of coal reservoirs. The results indicate that the planar distribution of
the in-situ stress in the No. 8 coal seam within the Jiaxian area features high in the west and low in the east. The three
principal stresses decrease in the order of vertical principal stress (averaging 56.72 MPa) , maximum horizontal
principal stress (averaging 41. 08 MPa) , and minimum horizontal principal stress (averaging 37. 77 MPa) , suggesting a

normal-faulting stress regime. The No. 8 coal seam has an average coefficient of lateral pressure of 0. 70, indicating that
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this coal seam resides in a tensile setting overall, which creates favorable conditions for the formation of tensile fissures.
The relationships between the reservoir physical properties and various in-situ stress parameters indicate that the
physical properties of the No. 8 coal seam in the study area result from the combined effects of the three principal
stresses, in which the horizontal principal stress play a predominant role. The porosity and permeability of the coal
reservoirs trend downward with an increase in the lateral pressure coefficient and a decrease in the horizontal principal
stress difference. The test results of deep CBM content in the study area indicate that the lateral pressure coefficient and
the horizontal principal stress difference are reliable indicators of the physical properties of coal reservoirs, establishing

them as effective tools for identifying the geologic sweet spots of deep CBM.

Key words: porosity, permeability, lateral pressure coefficient, in-situ stress, deep coalbed methane (CBM) , Jiaxian

area, Ordos Basin
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Table 1 Calculated in-situ stresses in the No. 8 coal seam in

the Jiaxian area, Ordos Basin
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the Jiaxian area, Ordos Basin
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Fig. 5 Mapping of the in-situ stress distribution in the No. 8 coal seam in the Jiaxian area, Ordos Basin

a. M FRES) (ory) 3. AR R S) (o) se. /K FRE ) (o)

A1 0 R RS . S T o as R
(O BT HFIE AR A ke S/ VKPR TR 900 ——
2000
3.2 IRXME IFERSAIFT
3.2.1 21
FRARIE 6, BF 52 X = 0 001 3 B IR 10 2 2 .
PR H = N DR A RN o >0,>0,0 Ei
Anderson" > Mg = 1] 2 W 3 AR R R/ INE b TR S = 3300
143k 3 S ML IE TR TIALE] (o >0 >0,) i
Wi BN L (o y>or>oy ) FIGE BRI JIHLE] (o >0 >
o)) e IR BFSE I IR T I W MU A b 2
TRk R PR
2500
3.2.2 )R A #K
0P 2R 5 (0 2 W F2 K ) A1 ] 2600
TIRZMEESE, o] TR R, K6 SRR 2 2t o X 8™ 2 1 7 SR ) OC 2R

o, + 0o, Fig. 6 Relationship between the in situ stress and burial depth of

(17)

20 the No. 8 coal seam in the Jiaxian area, Ordos Basin

A =



1646

A 5K AR R R

45 5

5T IX 8ME Z M s R B T0.63 ~ 0. 72(& 7),
SEXIME N 0. 70, B3 /NF 1, F B 84 2 S AL F gk
R AR T Z LB BRI R S R L b
% DX e 22 5 Bt R A A AN B B 02 O R
B S A E N T UIAR O, A5 XA 1 7 B, 4 XA i
I 2 3N N R A B 42 . A, A R
T ZR BRI 1 5 1 ] S A AR 2 Y
LR AR NSR IR 2 W A R B E L N s e 2 Y,
T3 I b 7 g 0 5 AT A DX X S

4 LN PR Z B I A

2P PE RS A 2 W= SRAT A2 7 1 GBI
UM AR B st R T X i 2 ) B A AR
FHET2 0 Dt R 2 SR RO &, AT b BRI R
TR EYIE PRI AT SE

4.1 REBREEWIEFAE

SR JH 28 PRS2 3 4 7 v v Af 2 B 8P 2 LB AL
JE RIS 8 R AR RRAE . Hoh SRR 24 BUUL I SR
Tescan MAIA-3 3 & S B 45 , 4l CAr A e i A i v
S AT T ) (SY/T 5162—1997) 347 5 [A] I, R
AP 608 7 JE L2 W 2 A, M 48 v 20 <k AL BE
ik s J B 17 A I E ) (GB/T 34533—2017)%F 3 H
FF I 14 Hebp v B AEFE (55 50. 0 mm, A2 25. 0 mm,
R ELAR IR 25<0. 3 mm) FEAT S0 LB EE Ak vh 5 i

JUPEREE

02 03 04 05 06 07 08 09 1.0
1 900 T T T T T T TT T T 1
Lo ] I
o O I I
2000 - o I !
Lo o |
Lo %) I !
o ] I
2100 O
| | e} | |
[ @ ! I
oo ] !
g 2200 L o @ l ‘
B Lo I I
=i I [ %} ] I
2300 | | | |
[ [ O I
[ [ I I
2400 - I I @ | I
[ [ o ! I
I [ & I
2500 I I o1 I
[ [ a I
[ I I
2600 - ! ! ! !

—— M R R R ) L 2
—— SRR W R AR SR T
7 SRR Z A AR B X 8T 2 M E R EC G IR E R
Fig. 7 Relationship between the lateral pressure coefficient and

burial depth of the No. 8 coal seam in the Jiaxian area, Ordos Basin
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Fig. 9 Relationships of three principal stresses with the porosity and permeability of the No. 8 coal seam in the Jiaxian area, Ordos Basin
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No. 8 coal seam in the Jiaxian area, Ordos Basin
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of CBM for the No. 8 coal seam in the Jiaxian area, Ordos Basin
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