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Abstract

Borehole instability is a big problem in drilling engineering, and the factors affecting borehole
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stability are not the same with different lithology of strata, but the analysis methods are generally
the same. Based on this, taking a special mud shale reservoir as an example, the rock is tested for
mineral composition, cation exchange capacity calculation, specific surface area calculation, mi-
crostructure observation and other physical and chemical properties, as well as mechanical prop-
erties tests such as triaxial compression and Stellar well compression, so as to determine the fac-
tors affecting shaft wall stability, and then a coupling mathematical model is established according
to the influencing factors. Finally, the coupled model is put into the numerical simulation software
to drill borehole failure process, to prove the authenticity of the influencing factors determined by
the test, to achieve the purpose of borehole stability analysis. The analysis of wellbore stability of
shale shows that the method is feasible and effective.
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Figure 1. X-ray Diffractometer
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Figure 2. Transmission electron microscope
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Figure 3. Scanning electron microscope

B 3. SR TRHR

DOI: 10.12677/jogt.2023.453032 262 Fl RS R


https://doi.org/10.12677/jogt.2023.453032

R, P

2.1.2. (HEFRRAE

FHES A0 2 B R AR 3 L W I 2R H o] FH T 20 e PH 8 7 I B, — MOFH SR o B G 78 7 O ot
AT AT RMIBH B PR RN WE BH 28 A8 e 25 5 (1 5 0 B DAL T S B - SR 2 9]
IR [ 10]s e EETIE 1155 Mokl i 5 s ) G A ik 2, DUV A A R o A £ P
T FIPH S TR 2, FHES I3 3R 2 B bR K, PH B 138 e 25 oK 8 RV DU R ik k[ 12]0 7T
DA FH BH B8 7 1AS 3 25 i, R TN b 2V E IR /K B [13]

AFFH[14] [151R R TUE R — 2 B & e e s &, Al EA —ERI/KIRE ), TEKEES:
FEAE T 5 R AR R e i)

2.1.3. tERER

e A f A B R R T B S AR . W I B AR E TR . IR, AR
PR MET WIE— & KA TR B &, ARSI 2 B AR T A A I R AR . i RE,
ARG S B0 15 21 B B M 45 R AT RUE A HER AR [16]0 0 T8 IR -0 M a0e UG, B0 Br 2
BEOAE FH[17]6

ERN1613 4 B T RE T S LR T AR A 302

Sz\/ax((IIS"_F;)iWZX(D}/(paxlozt)(mz/g)

X a N 1.66 x 10"°; CST N CST 1H, 53 puc NIBIEDHIHEE, g/mL; o NFLERE; p, N TIRUHSE,
gmL; C RIRE.

LR TAA I /N2 5 Mkl 0 P kA, — MR LGSR TR, KA AR BEBRAE . T Ve DU ¥ E R T A
FORMIRT R, WM e M KA i

2.1.4. WML

WEEE A O G R AR A A R I B ] 4 BoR)s 7 A 18] (&l 5 Fiom) %%
RTINS A NI AR B I HES B4 R DA R K R B AR, T A A s
FLIR AR B 1H 0.

PATRTUAE S, dnsRve TUE Wt . FLIRR BB, Iamia Rl N IR ALmiE, wlag
I8 RGBS R WL TR AR OB, IR RESHIR G U o %A 5 R A KA
(RD 5 R, ASC T R SR AR ] T 2 R 7 A 2 25 o 00T [RDRE (R RO 5 K T AN Rl A mT e
SEAFMER, BTEZHHNEEHE.

Figure 4. Scanning electron microscope

4. BT

DOI: 10.12677/jogt.2023.453032 263 Fl R IR T =R


https://doi.org/10.12677/jogt.2023.453032

R,

Figure 5. Atomic force microscope

Es5 RFHAEMER

2.2. WEFESH
2.2.1. HEESHRIE

TN Il

|
|
Ill--

Figure 6. Triaxial fracturing test instrument
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Figure 7. Brazilian splitting test instrument
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Figure 8. Complete borehole geometry model
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Figure 9. 1/4 hole model
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Table 1. Simulate assumed data parameters
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Figure 10. Wellbore deformation results at drilling fluid density 1.0
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Figure 11. Wellbore deformation results at drilling fluid density 1.1
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Figure 12. Wellbore deformation results at drilling fluid density 1.2
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Figure 13. Plot of borehole expansion rate over time
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Figure 15. Soaking time 10 d hole shape deformation results
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Figure 16. Soaking time 15 d hole shape deformation results
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Figure 17. (a) Wellbore pore pressure distribution considering hydration; (b) Wall void pressure distribution without hy-
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