—t

& www.kjdb.org R 53R 2014,32(13)

J= B P8 v o HERE SR B pIL Y 1)
FLAC3D ¥i8 0¥

BUER 2, IPEAR, M, KRR

1. P EGmE R A BN BT, Ly 621709
2. PEGHRF(AT)MATRSEMNE R EEEET, LT 102249

RE EREMEEMATEPEEHIAARRR, BMHBEHNIRFZHIT, ZREEGRETENSRIEESE, RARE
HRBTHEER S ITHASEEERRE M RNHIAEN FIRBRESBERMER 4 FLAC3D &3 R 4R TUA F iR
HAERESITERE ST LR F SR, FHRMELL, 2T REERITEHROEER S5 FRUBFIREN S5
R, WEELNBATREEENTHEEAAR, #d T RERNBBIHE. HRERRY, BERME RIS HAKE

&, BEEE L TAMCBESRAA0.8 mm, REAEABMBRENMUBH SN, LA TEEANERREE MR IUA HE
RIRHMARR, SRIELLT M N REEEE S5 . HRYUE S H R R 3RS R B E H KT R EMF TR

M,
XER R, &ERME; FEEKTE;FLAC3D
hES%ES TE21 TRIFEED A doi 10.3981/j.issn.1000-7857.2014.13.008

Numerical Analysis of Borehole Instability Mechanism in
Layered Shale Formation Based on FLAC3D

ZHAO Jingying'?, DENG Jingen’, HUANG Zhen', ZHU Haiyan’

1. Northwest Gas Station, Southwest Oil & Gas Filed Company, PetroChina, Jiangyou 621709, China
2. State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum, Beijing 102249, China

Abstract The layered shale formation is an exiremely troublesome formation of borehole instability, with a significant influence on
drilling. This paper studies the effect of joint weak planes in the rock mass and proposes a combined model, which combines both the
bedding plane model and the intact rock model to describe the characteristics of the layered formation, especially the characteristics
of the bedding plane. The finite difference software FLAC3D is used to establish the numerical model of the layered shale formation
and to simulate the drilling process. To compare with the isotropic shale formation, the distributions of the failed area, the borehole
displacement and the secondary stress in the layered shale formation are obtained. The failure process of the bedding plane and
characteristics of the deformation are well simulated. The difference of the displacements on the two sides of the bedding plane is up
to 0.8 mm and the slip displacement is 8.13 times the shift displacement. The results agree with the drilling practice. The slip
behavior of the bedding plane is shown to be the central cause of the borehole instability in the layered shale formation. The effect of
the geo—stress, the occurrence of the bedding plane, the parameters of the well track and the borehole size on the well deformation in
inclined and horizontal layered formations are also simulated.
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Fig. 1 Combined model of layered shale formation
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Fig. 3 Mohr-Coulomb yield criterion of intact rock
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Fig. 4 Mohr—-Coulomb yield criterion of bedding plane
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Fig. 7 Secondary stress in layered shale formation and

isotropic formation
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