55 50 45 5 P2 R 2 Eird Vol.50 No.5
20254 5 H JOURNAL OF CHINA COAL SOCIETY May 2025

RERERNASHE

REPREEE R A FHMILH =R R
IR IR % M A K K e 4

BOEM, AN, AR, Ea", SN, T OB, ARA,
LEREY, BRE, #kE"

(1 IR E R TR OA IRSHTAFL Jeat 1000955 2. h A MR TARIUTAT, JLat  100028; 3. ABH T REIRAABE (TTA T
AL B, DU BEES  610059; 4. BRI T2 AR T ST & TR 4 1 B S 00 22, DUJI] # 610059 5. Hh I Hb B K2 (ki) #st 5ih
VR E I LI, Wik I 430074)

W OERALELLAFRBAMME, MRRERAS, WERE,. RFRENER N H A
FIRAF, W T EFAR AR KB E A BGERGT AR R B e RigdE g, &
b, RAZthHERIE, CHAZLRE, 4R RBAES FANFmEk, KASAEENF
BB FHAAAE; KRG, Bit 2B TR F HAAF L ERE . TURRIASHE H K &,
ATHFRELER, MAEZYRRAFHERFFRET RREHE T EAFEE, 2RI RE A
WA, BRAsS MEBERXFTREEFHE AR EGE AT s, EREN:
O A TEEHFRE, FTRRENRMEF RGNS FH MBS A 7.19 GPa, F3Hiamikh 032,
T3 FIKIEE K 2.68 MPa, “F3gE & AR 51.78 MPa, F3¥ & KK-F £ 5 HH 43.66 MPa, 3§
RANVKRFE R A A 37.57 MPa. Q) HALBEIA AN 5 A | PEE BT Fo TRURAR 25 M 20650 3B
BB AHARRZYw, BRI TRMEH T, BEMNEGEAES R @A T LR,
WERARFERAZEHER, RaMREILLH S KT Eaf-FEHMERE, MAERLESL R
ENFRFEFRGIEKR, BERE S ZRAAY, LG ER KA R Al EaHit>F%
E; @RS M EHIFKE 85I 6 AP TURARE LA T, T A E—JRARE 5 A T 60k 2 %
DRFER AR, TR ERRRBLESTHOREERDIRFEEARK, WEARSBEE D FH
JRAnEMK, BB R M) @ B4R R, MAEREREMIER, MERFEE A, K
FERAEBRZIG AR, BEETNSEENTAm GELEG B AP RS, SHER
BERT4~6miE, KFEEA, KFEZEHEHEWELTFE, BEBURFFTRLGRINEERE
THRA4m; BMEREKR2MEKRE 10m, R, FRKFEIEAWEWES A A 12.9% F» 23.3%,
KB H EKHGk 983%; O kATBEKR 05 m¥EE TmTfF, kFHEKFLIENEEH
ETHMENT, Bhah341%, SRFBREXT3ImE, k#FRKFEZEH, KFEEAEZH
AT FE, ARIIMEATF AT EMRMAET . TEREZFNEFTREFZZEEFRRA>NF @,
FAET T2 XA I8 FIRE,

KB : BRI EA; BB NP W N T B A MM, EFF R SRR S
FESES: TEI22.14  XEARERE: A XEHS:0253-9993(2025)05-2550-17

WimBH:2024-11-24  SRRIGRE:#HEF  HRERE: ST DOI 10.13225/).cnki jecs.2025.0037

EE&TH: HRARBFIERIIH (42272195); LA RIS A B 7 BOCHE N RN 9 Bhwi H
(20237718, 2023ZZ18YJ04)

EERMN:E 5 (1984—), &, INARREN, M TR, 1+, E-mail: yanxia_cbm@petrochina.com.cn

S| 8K 1EHE, RESEAN, TRIRUR, 45, TRFRIEA k)2 Hb B ) 2 52 MBI B il PR 38 —— LSRR 23 R X e hy
L) BEBE2EAR, 2025, 50(5): 2550-2566.
YAN Xia, XIONG Xianyue, XU Fengyin, et al. Deep coal geomechanical influence mechanism and its control ¥ oh el 5
factors of Daji Block in Ordos Basin[J]. Journal of China Coal Society, 2025, 50(5): 2550—2566.



https://doi.org/10.13225/j.cnki.jccs.2025.0037
mailto:yanxia_cbm@petrochina.com.cn

%54 Bl A TR il 2 3 I~ S L) B2 ] Y 38— LSRR 2 3 s X oy 1] 2551

Deep coal geomechanical influence mechanism and its control factors of
Daji Block in Ordos Basin
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Limited, Beijing 100028, China; 3. College of Energy (College of Modern Shale Gas Industry), Chengdu University of Technology, Chengdu 610059,

China; 4. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059, China; 5. Key
Laboratory of Tectonics and Petroleum Resources, Ministry of Education, China University of Geosciences (Wuhan), Wuhan 430074, China)

Abstract: Influence mechanism of rock mechanical properties and microstructure, the lithological combination of
roof/floor, and coal thickness and gangue thickness on their stress of deep coal seam are unclear, which restricts differenti-
ated gas reservoir engineering design, optimization of parameters for large-scale fracturing transformation design, and sig-
nificant increase in single well production. The single well distribution characteristics of static rock mechanics parameters
were determined using triaxial compression tests, Brazilian splitting tests, triaxial shear tests, and array acoustic logging
curves.The current stress levels of coal seams, roof and floor in the study area were determined through differential strain
experiments. A three-dimensional geomechanical model was constructed based on the results of mechanical experiments,
and stress simulations were carried out under different microstructural shapes, lithological combinations, coal rock thick-
ness, and gangue thickness conditions. The results show that: (D The average values for the Young's modulus, Poisson's
ratio,tensile strength of deep coal are 7.19 GPa, 0.32, and 2.68 GPa respectively, and the average values for the vertical,
primary minimum and maximum stresses are 51.78, 43.66, and 37.57 MPa respectively. 2 Numerical simulation shows
that coal microstructure, seam thickness and roof and floor lithology combination have great influence on coal rock in-situ
stress. Under the same roof and floor conditions, the minimum horizontal principal stress of coal seam increases gradually
during the transition from positive microstructure to negative microstructure, the minimum horizontal principal stress of
the coal seam gradually increases and the stress in the negative structural area is greater than that in the positive and gentle
structural areas. As the difference in mechanical properties between the coal seam and the surrounding rock increases, the
stress in the coal seam shows a decreasing trend, with the magnitude of the decrease being negative structural > positive
structural > gentle area. (3) Six combinations of roof/floor rock types of deep 8th coal seam in the Ordos Basin were classi-
fied, among which the minimum horizontal principal stress of coal rock under the combination of roof limestone and floor
sandstone was the smallest, and under the combination of roof mudstone and floor mudstone was the largest. The greater
the difference in mechanical properties between the roof and floor and the coal seam, the smaller the coal rock stress value.
(@) When other conditions are the same, as the thickness of the coal seam increases, the horizontal principal stress and hori-
zontal principal stress difference of the coal rock generally show an increasing trend. The influence of thickness changes
on the stress of thin coal seams is more sensitive when the coal seam thickness is less than 4 m. After the thickness of the
coal seam is greater than 4-6 m, the increase in horizontal principal stress and horizontal principal stress difference slows
down. When the thickness of the coal seam increases from 2 m to 10 m, the minimum and maximum horizontal principal
stress increases by 12.9% and 23.3% respectively, and the increase in horizontal principal stress difference reaches
98.3%.(5 As the thickness of the gangue increases from 0.5 m to 7 m, the horizontal principal stress and stress difference
of the gangue decrease significantly by 34.1%. When the thickness of the gangue is greater than 3 m, the decrease in hori-
zontal principal stress and stress difference of the gangue slows down.The above new achievements and insights provide
important experimental and theoretical guidance for the division of deep coalbed methane development plan optimization,
engineering differentiation design, and analysis of production differences,etc.

Key words: deep coalbed methane; rock mechanical; geomechanics; lithological combination; microstructure; rock
gangue; stress; Ordos Basin
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Fig.1 Location and application block of Ordos Basin
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Table 1 Experimental scheme and results of triaxial

compression under the same confining pressure

a5 WE/m VAN S/MPa SMERTR/GPa YIRALL
26-1 2257.65 42.5 1.5172 0.405
10-1 2258.26 50.8 9.066 4 0.398
19-2 2258.93 85.0 4.9639 0.440
24-2 2259.56 35.1 3.0037 0.481
14-1 2259.77 55.7 10.894 4 0.365
14-3 2259.77 71.7 5.9387 0.363
16-1 2259.9 75.6 5.5487 0.115
22-2 2261.76 46.7 7.576 6 0.145
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Table 2 Brazilian split test plan and experimental results

G H5 WE/m  HFE/mm BEEII/KN PUKSREE/MPa
27-5 DIJ8-1-3H 2073.63 25.20 2.1 1.3

25-1 DJ3-4 2120.84 25.10 23 1.4

17-1 DIJ17-1X5 2051.84 25.21 32 1.9

15-1 DJ8-1-3H 2073.73 25.17 1.9 1.2

19-1 DJ9-3X6 2258.93 25.16 23 1.4

21-2  DJ9-3X6 2257.54 25.09 34 2

22-1 DJ9-3X6 2261.76 25.45 6.2 3.7

12-1 DIJ17-1X5 2053.24 25.52 3.8 2.3

(c)12-1

(d)22-1

(e) 15-1

(g) 19-1

(h) 27-5
K2 HEmERE

Fig.2 Diagram of coal fractures
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Table 3 Brazilian splitting experiment scheme and

experimental results of top and bottom plate

HAR BT KR/

P W wtE W /m
mm kN MPa

1-0 DJ3-4 5 217388 2508 1035 6.56
2-0 DJ15 A 212889 2512 13.97 8.85
3-0 DJ38 WA 196880 2513 1745 11.08
4-0  DJ9-3X6 EH 225608 2507  14.08 8.94
9-0 DJ15 PhE 212925 2421 7.11 3.72
10-0  DIP20 A 227611 25.04 1228 7.80
11-0 DJ38 WA 196859 2423  13.44 13.82
120 D34  J&E 217407 2423 8.40 8.61
13-0 DJ17-1X5 V&5 205920 2545 9.75 737
14-0 DJ17-1X5 &% 205074 2552  13.01 6.13

it 6 Hemo, HIEA T 2 050.74~2 136.16 m, it
R B 50~53 C, R UIH 7 Xk BT A0
2R BURE, J1BE HOID Tk 25 mmx50 mm A9 B AE TR
FE, it 6 Heo SRR =5 E4585 (0, > 02 = 03),
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2Lk, DEMIRAS A A A N B A RN ZHER T3P0, Bl
J2 A, AR A RO B, B A R B . e T R
KAREGLE R 4, 3 4 115, DI17-1X5 HRAFE
i SRR LR 0.22, S 3R SN 30.43 GPa;
DIP22-1V H-U A HE & - XA Lo 0.25, 715
PERE TR 26.35 GPa; 64 F6 5K J1°F- 340 8.98 MPa,
ERE AR V-1 38.21°,

F4 TURREE=HARE AT RRIAELER
Table 4 Results of triaxial compressive test of rocks for

shear analysis

&/ PHERE IR PR
G5 R Em FilE . iﬁm W1 SR
MPa #/GPa  MPa /(%)

9-1 DIJI7-1X5 20592 30 0.183 18.4344
12.11  22.14

9-2 DIJI17-1X5 20592 40 0.266 22.2433

5-3 DJP22-1V 2136.16 36  0.143 31.3214

5-4 DJP22-1V 213626 42 0396 149915 8.92 41.60

5-5 DJP22-1V 213636 48 0.219 32.7563

23-1 DJ17-1X5 2050.74 31 0.148 34.7545

23-2 DJ17-1X5 2050.74 41 0.199 41.0583 5.92 50.99

23-3 DJ17-1X5 2050.74 51 0.328 35.6756
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Table 5 Differential strain test results for different lithology of deep coal reservoir
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Fig.5 Geomechanical modeling and stress distribution in study
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Fig.8 Influence of roof and floor combination on coal seam stress(the minimum horizontal principal stress)
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Table 6 Horizontal principal stresses and their difference of coal seam, roof/floor under different
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Table 7 Horizontal principal stresses and their difference of coal seam with the thickness of coal seam
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Table 8 Result of stress variation in coal rock and gangue with the thickness of gangue

RIRI AT /m
RV B )R 1/MPa
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Jekit Fe/ VK F2 R T 42.6 41.1 405 39.8 39.1 38.9 37.9 37.7 36.6
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s Fe/ VK F2 R T 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6
S TPIE 6.8 6.8 6.7 6.7 6.8 6.7 6.8 6.8 6.8




2564 # %

F #®

2025 4F55 50 4

Bif B F3 R 1 5 KT o A= se e i, 1 e
B Xof 7K 7 P 2 e R v A A e S RN s R A
HH S 5 ), 7E Je i ol TR AR S AL IR B, HL BT
P TR RAAR

Tk 3 T 78 S B0 SO 2 N b i B 7 43
i PR 2RI, LR TR AL A L 2R
JIE | S AT TR R A A A o iR ) 43 S I, 5 B L
A—EWIAEE . Blan, BT KPR EE H 7.8 m. W B
SN 24 em’/g, TR IEZ S B DISS 1 8 &
MR BT R 5.2 m, W BRI R 20.14 em’/g, {H
I T TG 0 IE I A R, A T RS 1 R A, A
Fb AR A7 A sk R Bk &, L B AT U0 B AR T
A RN A A A AR TV ORZ TR K
JEMRAD ), HRMAD A R 2232, BOHERR T IR AR A
SAMARRE DL, 7 AR AR IV 1R 6 FhatEd
B I R T 32 (0 1 TR I, IR R T 25 AR IR,
IR T2 00 R 2 R TR 74, Bl R
W, ZEIRA T 28RN, CiESA ™
628 d, H =t RS R R A A i = it KO, H A
9 3.5x10* m*/d(&] 12), BF=S 88 2 000x10° m’,
% DJS5 B 10 km B9 75— 0 B DIS4, [FFER £
R, SR 2Ry 5.4 m, i At
A AR TOR)Z BB K 2 IRARIEA), 15 T AHXEF
s, B DIS4 B H =SB 1.5%10° m/d,
FEAAR TRE T2 MR IR AT, AR AR s 407
YA T IR E R RAAHERS2ET
WA GhIMAL. PR 5, B R 2SI e
FIBEIAFAE 225 F T AR TR T 240 X g %
JEH T LR R I AR A D, 2 2 e 2
HAEHERLER R, 5 HbEE N RI G | Ak
B TR EE RN T A A T REASI RSO (3 n, R —
KA 2 I TR TS, LA A e 5 5
N

6 — - ——
— H/fSRE — &5 — H/&E

e 5 125 .
z E =
S 4 120 =
= 1 S
o 3 5 =S
r ;L%Lm
42 0=
jmy 1k

0

'»/\\ O G G % X ¢
B I G A YA

HIA (%E-H)

K12 GE XEEIRBZ B DISS A= ik
Fig.12  Production curve of deep CBM vertical well DJ55 in

Daning-Jixian Block

5 ZR5Eil

1) R A 2R UG TR XA 62 80
A AT T2 S BURAE B 3o 22 R — i
5 B 32 e D A ML) A F T R R R S 1
7.19 GPa, YA HOE 44 4 0.32; LG BF 24 5 = Al 5i
IR, BEADUIK R V350 2.68 MPa, e 2
U347 0.193; Yé 7 Bt 5 5 F- 3424 30.09 GPa; N
FEAE AT 22.14°~50.99°, SF-34 Ky 38.2°,

2) BT A 1R AN SRR IY, 88 T i
PR TR A ML G RS | Je 2R
J2 B TR MR T i s ma AL QO sl il 1 2 AT
0[] S 1T ) F R 2 XIS S22 07 7 s i 5, 22 DA ]
FHCRA A 1] 70 [ R i 2 A8 R il A, 2 e /N KT 7
WABY:S: To: by NN CIE v B e R VAL 1 YAl i Y [ I 25 23 ¢
P i A7 " AR 2 55 81 1 T b T 2 SR I G,
JZ MBS N BN BEAR R Ry £ I A i > T
g1 > P22 X5 @ A R TR AR - Ml &1 &, Bl
BRI 00 275 B R B AR, RE5 1 0 1R T3 K, Ul 5 IS
FME NI KO 0 Sy 22 RS TR b S A
1258 B B RRAR, 7K 20 S7 L AKSF R 125 R R
JERK o B L, B /N K FE 7R TR IR A —
JEMREP A A AT (R IV) e/, TR TR A — R AR
HHATT B ) Tk @ SRR, 2
JEEERG R, S Z K F2 0 ) L IR FE 0 ) 2 e k12 44
TS, JEEE AR XS /T 4 m S Y N D 5 0 By
BUR, YEZ R R T 4~6 m )5, KFFR S, K
F I ) R D% (D Bl e ST R L 13,
ST T 32K 0T L KR 2 R, Y IehT IR
JERKT 3 m B, JeffsKF 320 A7, /K 3 R ) 22
BWHELE

3) ZARR A | AR A R IR R At
Ji 85 22 Tl DR 3G SR L5 7 g 1% 3 (R S i, o R
JZE S RSP R O AT R SOREMN A A 1
JeRE S Fe TG FEE B IS (AN (] fk) 8
FEAA | IERIERE | TR R A — [N B R
it 2N 1 RE M ARAE, AT IR AR IR Z I 2 A st
HEFEH, 55 SR TR R R A R
B, P RIS S TR M R e S0 R T 4
PEIET 7 27300 TORE, [t e S BURS 25 1k - T
B M AR EEE L.

T B R, M ) B AR AT e
W HE 2 K [l M 7 s PR 22 L il i AT A TR
AT U2 B R I T AR AR RRAE, SR, AT X Hh R
FIWFFE TSN 5, W] 275 50 b J22 S v A 17 7 g 00



5554 Bl A TR il 2 3 I~ S L) B2 ] Y 38— LSRR 2 3 s X oy 1]

2565

SN, AR MERE AN o SO AE 2 HiT 45 7E BN
TR BUARAGHEZE | [ (4 3t 1 T BEA [)
PR ZRARAG XS I T BRI ARIE . 53 8, BAT Rl T 24
R 221 0 PRAE PR RS L2, ST S B
BAARYI B T 2 A BT R R, HOcE
B R R B A AR S X 1 A AR A AR 1Y
RO, B R 2 B R A G SR X Z A
JO7 T3 R RE IR o TR AR T A A B 22
SRR KL, ey 22 S A UL T ARE BT FIBE X e 2R
& BT, B — D RAR R = T R
SIS BRI A G R S B

5% 3L (References):
[1] AR, 15188, 22800, 45, SRR Z b ARG (2) B2

(2]

(3]

(4]

(5]

(6]

(7]

PRIF R B AR ME 45055 X R [7]. 4 b ST 5 B, 2023, 51(1):
115-130.

XU Fengyin, YAN Xia, LI Shuguang, et al. Theoretical and technolo-
gical difficulties and countermeasures of deep CBM exploration and
development in the eastern edge of Ordos Basin[J]. Coal Geology &
Exploration, 2023, 51(1): 115-130.

TRRAR, FIEE, MRARAE, 45, 3R EIE R RO A CHEAR T I
55 & 7 11 [J]. 45 b 5T S5 4R, 2022, 50(3): 1-14.

XU Fengyin, YAN Xia, LIN Zhenpan, et al. Research progress and
development direction of key technologies for efficient coalbed meth-
ane development in China[J]. Coal Geology & Exploration, 2022,
50(3): 1-14.

IR, RRUR, 350K, 5. BRI IS R AE B Hor B2 < it
FCT AR DASRIR 25300 4 4 AR 5 Rl DX S B[], R 24,
2021, 46(8): 2426—2439.

YAN Xia, XU Fengyin, NIE Zhihong, et al. Microstructure character-
istics of Daji area in east Ordos Basin and its control over the high
yield dessert of CBM[J]. Journal of China Coal Society, 2021, 46(8):
2426-2439.

AR, REEAR, BURTE, 5. SRR S A R RACR A RS B
RIS R IR ). AR5 TT %, 2024, 51(2): 234-247, 259.
ZHAO Zhe, XU Wanglin, ZHAO Zhenyu, et al. Geological charac-
teristics and exploration breakthroughs of coal rock gas in Carbon-
iferous Benxi Formation, Ordos Basin, NW China[J]. Petroleum Ex-
ploration and Development, 2024, 51(2): 234-247,259.

XL, AOUHE, XK, 55, FPR 2 A AR G IR TR IR
T B A SR T s 14 PR 55 X 5 A X —HfURE DX BRI 0. A i 27
1R, 2023, 44(11): 1827-1839.

LIU Jianzhong, ZHU Guanghui, LIU Yancheng, et al. Breakthrough,
future challenges and countermeasures of deep coalbed methane in
the eastern margin of Ordos Basin: a case study of Linxing-Shenfu
block[J]. Acta Petrolei Sinica, 2023, 44(11): 1827—-1839.

ZR 5. P ETRER 2 S BT Sk R (D). Al 4R, 2023, 44(11):
1791-1811.

QIN Yong. Progress on geological research of deep coalbed methane
in China[J]. Acta Petrolei Sinica, 2023, 44(11): 1791-1811.

ABSEHL, FIRE, TR, 6. WEIEIZ 2 AR a I pLEL, i
FUAES T R SCRHINT ] AImA4R, 2023, 44(11): 1812-1827, 1853.

[8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

XIONG Xianyue, YAN Xia, XU Fengyin, et al. Analysis of
multi—factor coupling control mechanism, desorption law and devel-
opment effect of deep coalbed methane[J]. Acta Petrolei Sinica,
2023, 44(11): 1812—1826.
=185, RREHE, ZRREOL, A5, ZMEA SR IS B i vk S
FERER: ISR 2 A AR ok T — 35 B IX PO (7], KRR L
Ak, 2024, 44(10): 80-92.
YAN Xia, XIONG Xianyue, LI Shuguang, et al. Production contribu-
tions of deep CBM horizontal well sections and their controlling
factors: A case study of Daning—Jixian area, eastern Ordos Basin[J].
Natural Gas Industry, 2024, 44(10): 80—92.
=V, IR RUR, RBSEER, 55 RIBR M HOT 2 CHESE IR BOR Kk
JE 7 [T, 5 B S B4, 2025, 53(1): 128—141.
YAN Xia, XU Fengyin, XIONG Xianyue, et al. Key experimental
technology of deep CBM exploration and developmentand its devel-
opment direction[J]. Coal Geology & Exploration, 2025, 53(1):
128-141.
IR, 22, R, S5 BEE R B ) S BUR L R 5T
K5 R HEE R 2244, 2019, 48(6): 1169-1176.
YAO Qiangling, LT Xuehua, ZHU Liu, et al. Development and ap-
plication of in-situ testing system for geomechanical parameters of
coal and rock mass[J]. Journal of China University of Mining &
Technology, 2019, 48(6): 1169—1176.
SRR, BT, IR0, A5 FET K IR IR A JE A SO0 T 22 B G
SN R HIBT[]. =i, 2023, 48(2): 879-890.
CAI Yidong, JIA Ding, QIU Feng, et al. Micromechanical proper-
ties of coal and its influencing factors based on nanoindentation[J].
Journal of China Coal Society, 2023, 48(2): 879-890.
XU R BF R b 57 ) 2 S B S AR [T]. SRR, 2020,
39(9): 79-82.
LIU Junmin. In-situ testing of geomechanics parameters in yechuan
coal mine[J]. Coal Technology, 2020, 39(9): 79—-82.
R, A, T3, 5. TRHRIE TR HE AT 57 ) 2 AR i
B BRG] 5 10 (9], MEHAR, 2013, 38(9): 1522-1530.
LI shucai, WANG dechao, WANG (i, et al. Development and ap-
plication of large-scale geomechanical model test system for deep
thick top coal roadway[J]. Journal of China Coal Society, 2013,
38(9): 1522—-1530.
JEZRHE, SREESC, ZRIB AL, A5 . WAL 5 AR TR BT ) 2R AR B
T VBT J2 17 7R A B3 1 R 2 I [T, BEA 2441k, 2006(4): 455-460.
TANG Dongqi, WU Jiwen, LI Yuncheng, et al. The features of fault
zone rockmass engineering geological mechanics and its effect on
leaving fault waterprooof pillar[J]. Journal of China Coal Society,
2006(4): 455—460.
BRAAH, 2R, H WL, A5 DRI A LA TR T 2R SR R
HE: LUK A & XY EI]. Al 5 KRR, 2024, 45(6):
1686—1704.
CAI Yidong, LI Qian, XIAO Fan, et al. Mechanical characteristics
and fracture propagation patterns of deep coal-rock assemblages: A
case study of the Wuxiang block, Qinshui Basin[J]. 2024, 45(6):
1686—1704.
W M-I S PRI R U Z A0 122 R s
B FE[D]. A5 KIFH TR, 2022,
CHANG Haiming. Study on rock mechanical properties and evolu-

tion law of deep coal measures gas reservoir in Yushe-Wuxiang[D].


https://doi.org/10.12363/issn.1001-1986.22.06.0503
https://doi.org/10.12363/issn.1001-1986.22.06.0503
https://doi.org/10.12363/issn.1001-1986.22.06.0503
https://doi.org/10.12363/issn.1001-1986.21.12.0736
https://doi.org/10.12363/issn.1001-1986.21.12.0736
https://doi.org/10.11698/PED.20230679
https://doi.org/10.11698/PED.20230679
https://doi.org/10.11698/PED.20230679
https://doi.org/10.11698/PED.20230679
https://doi.org/10.7623/syxb202311006
https://doi.org/10.7623/syxb202311006
https://doi.org/10.7623/syxb202311006
https://doi.org/10.7623/syxb202311004
https://doi.org/10.7623/syxb202311004
https://doi.org/10.3787/j.issn.1000-0976.2024.10.006
https://doi.org/10.3787/j.issn.1000-0976.2024.10.006
https://doi.org/10.3787/j.issn.1000-0976.2024.10.006
https://doi.org/10.12363/issn.1001-1986.25.01.0046
https://doi.org/10.12363/issn.1001-1986.25.01.0046
https://doi.org/10.3321/j.issn:0253-9993.2006.04.011
https://doi.org/10.3321/j.issn:0253-9993.2006.04.011

2566

%X

Fi:3 2025 4E45 50 %

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Taiyuan- Taiyuan University of Technology, 2022.

W, BT, OB )2 AR AR 4 10 3 4347 B R RAAIE
B%ﬁ[]]. A+ 12,2017, 38(S1): 36-42.

HUANG Qisong, CHENG Jiulong. Research on stress distribution
and failure characteristics of coal mining floor in soft-hard alternant
strata[J]. Rock and Soil Mechanics, 2017, 38(S1): 36—42.

XS S0 SRR 415 RGN N 137 i AL D). T
PR FPRAE, 2021

LIU Qi. Evolution of stress field in coal - rock combination system
with reverse fault[D]. Chongqing: Chonggqing University, 2021.
Jal, XA, . BB IR SR 37 107 T 435 (5% ) [J]. e
A, 2011, 30(9): 106-107.

ZHOU Tao, LIU Changyou, YANG Wei. Effect of coal-bed gangue
on stress distribution in mine stope[J]. Coal Technology, 2011,
30(9): 106—107.

FEARTRL, XA, EEE, A5 TR TR 3 X 3 A b Ry
ML), Hi2AHT2%, 2024, 31(5): 344-357.

TANG Zhitan, LIU Jingshou, YAN Xia, et al. The control mechan-
ism of deep coal rockmicrostructure on current in-situ stress[J].
Earth Science Frontiers, 2024, 31(5): 344-357.

BAIEFE, JEAE, SR, 45, N R A PUARA IR PR 2 R R
il 251 2SR FE ], HUFU #2741, 2022, 28(4): 573-582.
ZHAO lJinyong, JI Dongsheng, WU Jian, et al. Research on rock

pALE ]

mechanics parameters of the Jurassic-Cretaceous reservoir in the
Sikeshusag, Junggar Basin, China[J]. Journal of Geomechanics,
2022, 28(4): 573-582.

JASC, RS, RS, S PR Y T BEUER SRS
A FI2EME BT, KRR T, 2008, 28(2): 34-37, 163.

ZHOU Wen, GAO Yaqin, SHAN Yuming, et al. Lithomechanical
property of tight sand reservoirs in the second member of Shax-
imiao formation Xichang gas field, west sichuan basion[J]. Natural
Gas Industry, 2008, 28(2): 34-37,163.

XA, T30, i, 45, S8R e s te R X R IR RGE 5
F A TR A BT HUE A E M )] HERERE, 2023,
48(7): 2572-2588.

LIU Jingshou, DING Wenlong, YANG Haimeng, et al. Natural frac-
tures and rock mechanical stratigraphy evaluation inhuaqing area,
ordos basin: a quantitative analysis based on numerical simulation
[J]. Earth Science, 2023, 48(7): 2572—2588.

XA, T30k, HFIC, 5. 2 R8E56 RIE ST DFT

[9]. kPP E R, 2019, 34(6): 2283-2300.

LIU Jingshou, DING Wenlong, XIAO Zikang, et al. Advances in
comprehensive characterization and prediction of reservoir frac-
tures[J]. Progress in Geophysics, 2019, 34(6): 2283-2300.

HAN Lingling, LI Xizhe, LIU Zhaoyi, et al. Study on rock mechan-
ics characteristics of deep shale in Luzhou block and the influence
on reservoir fracturing[J]. Energy Science & Engineering, 2022,
11(1): 4-21.

S, AR, R, A A A R B R R E R
SR TF A R WO A R [J]. AR, 2023, 44(11):
1840—-1853.

SANG Shuxun, ZHENG Sijian, WANG Jianguo, et al. Application
of new rock mechanical stratigraphy in sweet spot prediction for

deep coalbed methane exploration and development[J]. Acta Pet-

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

rolei Sinica, 2023, 44(11): 1840—1853.

PEORT-, k. A A I S ROR O B R 0], AR,
2005, 36(5): 47-50.

LU Baoping, BAO Hongzhi. Advances in calculation methods for
rock mechanics parameters[J]. Petroleum Drilling Techniques, 2005,
36(5): 47-50.

HOU Lianlang, LIU Xiangjun, LIANG Lixi, et al. Investigation of
coal and rock geo-mechanical properties evaluation based on the
fracture complexity and wave velocity[J]. Journal of Natural Gas
Science and Engineering, 2020, 75: 103—113.

LI Kaihui, CHENG Yungming, YIN Zhenyu, et al. Size effects in a
transversely rock under Brazilian tests:
testing[J]. Rock Mechanics and Rock Engineering, 2020, 53(6):
2623-2642.

R, R, SEALH, A5 N R AT SRR BE R FROR
WAL BT A0 1% 5 TR, 2023, 42(S1): 3609-
3617.

CAO Zhenzhong, LU Xiulian, MO Hongyan, et al. Ultimate bear-

ing capacity of coralline sand foundation under high internal fric-

isotropic laboratory

tion angle[J]. Chinese Journal of Rock Mechanics and Engineering,
2023, 42(S1): 3609-3617.

R e, T, 2R, 45 SRR 2 A AR bR B D
2 =45 1S B )] KRR HERRL, 2015, 26(10):
1844-1850.

LU Shikuo, WANG Di, LI Yukun, et al. Research on the three-di-
mensional mechanical parameters’ distribution of the tight sand-
stone reservoirs in Daniudi Gasfield[J]. Natural Gas Geoscience,
2015, 26(10): 1844—-1850.

BRI, ik, 2. T8 — SRR Ak P I RERE M T
[7]. Witkgh <, 2018, 25(5): 639-643.

JIA Lichun, CHEN Yang, YU Hao. Analysis of wellbore stability
for horizontal wells based on unified strength theory[J]. Fault-block
Oil & Gas Field, 2018, 25(5): 639—643.
XA, SO, AR, Eia a1 2=
RN, &R T2, 2020, 43(1): 13-16, 7-8.
LIU Jianhua, WU Chao, TAO Xinghua. Three-dimensional model-
ing method for drilling rock mechanics and its field application[J].
Drilling & Production Technology, 2020, 43(1): 13—16,7-8.
ERTEEEHE R, B eEREN <. GBT
23561.12—2024 BEHUE AT P BE T 2A VRS 5E J7 ik 45 12 W03
) 8 ] 1 2R 00 5 7 i (S ). bt T EBRAE L At 2024.
PR A 15528 (ISRM). A0 1A SO A M), bt &
BTl i RiHE, 1980: 189-207.

TRH, SR A, 1T, 45, BT BRICIR 19 2 RE R S AR
THI). HbJ5 224417, 2015, 21(3): 330-340.

XU Ke, DAI Junsheng, FU Xiaolong, et al. Discussion on the frac-

Ry MO

ture of layered rock mass based on the finite element method[J].
Journal of Geomechanics, 2015, 21(3): 330—340.

I8, AR RUR, 3K, 45 (80 1 X2 S PR L3 S 4 7 A
[3]. B4R, 2022, 47(2): 893-905.

YAN Xia, XU Fengyin, ZHANG Lei, et al. Reservoir-controlling
mechanism and production-controlling patterns of microstructure to
coalbed methane[J]. Journal of China Coal Society, 2022, 47(2):
893-905.


https://doi.org/10.12090/j.issn.1006-6616.2021158
https://doi.org/10.12090/j.issn.1006-6616.2021158
https://doi.org/10.3787/j.issn.1000-0976.2008.02.008
https://doi.org/10.3787/j.issn.1000-0976.2008.02.008
https://doi.org/10.3787/j.issn.1000-0976.2008.02.008
https://doi.org/10.6038/pg2019CC0290
https://doi.org/10.6038/pg2019CC0290
https://doi.org/10.7623/syxb202311007
https://doi.org/10.7623/syxb202311007
https://doi.org/10.7623/syxb202311007
https://doi.org/10.7623/syxb202311007
https://doi.org/10.11764/j.issn.1672-1926.2015.10.1844
https://doi.org/10.11764/j.issn.1672-1926.2015.10.1844
https://doi.org/10.3969/J.ISSN.1006-768X.2020.01.04
https://doi.org/10.3969/J.ISSN.1006-768X.2020.01.04
https://doi.org/10.3969/j.issn.1006-6616.2015.03.003
https://doi.org/10.3969/j.issn.1006-6616.2015.03.003

	0 引　　言
	1 区域地质概况
	2 岩石力学参数试验及单井分布特征
	2.1 深部煤岩三轴抗压试验
	2.2 深部煤岩、顶底板岩石三轴抗剪试验
	2.3 动态岩石力学参数及其动静转换
	2.4 岩石力学试验数据的分析

	3 差应变试验地层有效主应力分析
	4 微构造、顶底板、泥岩夹矸对深部煤岩应力的影响机制
	4.1 地质力学模型及边界条件设置
	4.2 微构造对地应力的影响
	4.3 顶底板不同岩性组合对煤岩应力影响
	4.4 不同煤层厚度影响煤岩应力的分布特征
	4.5 不同泥岩夹矸厚度影响煤岩应力的分布特征

	5 结论与建议
	参考文献

