Vol. 13 No.32 Nov. 2013
(© 2013  Sci. Tech. Engre.

R O S N N N

Science Technology and Engineering

W13 3% 5328 2013 4E 11
1671—1815(2013)32-9598-06

AiHIA

YOG ORI RE R RS Wi R 22 55 B AR R 3R

oo xR MmO ZHY
CHE & R TUA R R B A TS s, | A R R S E TR R0,
ARG VRN [ 5 T S S T R TS SRS P U P2 IS B, TR 400042
D DAL TR A PR R R LR BORBISERE® ) I 618300 ; A [E Bl B 58 P (A8 REFRBIFSE B , FLIK 401122)

i % EALASETNEAKRPHENEEEEHARMRL AR, "TEY RN THARNRELERK L, B THE
AHARFE—FRK, GRAL100m Yl ;AR EHRERERT, "RER, E0URER, KRUETHEET, REF K
EFRARFEA, BAPM AR BT EAKRFHAAEARNER IR AHE T EWGE &R ORI F B X R
GelRARMIREER. MATEAKTFHAABARNEEREZANREETENERAFRE, ERMETEEHK
ERAMNENFRENYORERY A E (L REARRENEZREZ ) BR, FEARUE A FH#T LR &A,
BAXACENHERTAFBRARBEFFERARNE R EETE, B E A kw2, A it x KRR 8

HE
REk MEA S KFH
ik nds TE243;

EEE I FEK
SClkbRERS A

TUASJE — M EZE IR L RAR AR, 35
ESp )|y N T R WiH 4 € P2 - = i [ E S
TUA AT v b Tl A5 i B, 3B T R T
Vi F2 B4R e DY 1| 230 S JL TR 2% BB JR 22 0 4 b
PUIbH X =B, A gl A A A2 s S
BHF R E T F . oA AE DY) S i T UK
PR =AY, B T B DA R -7k )1 X
B, #E 2012 411 A, oA il v R il A A
A PRI A 1 125.3 7 m® .y MR o I ot
T RIS, 2013 AR I 5 05 7E P e il
TR U SOKCE IR 36 10, YAE T RE 2.73 12
m’ R A A T D I Ml X G R R
HARSE AL 11 12 m® B2 B8 X B, Fi31E 2014

2013 4F 6 J1 17 H g3 TR MO H
(estc2012g¢C90002 ) %5 B

H—VEE TN X W (1981—) 4, WF5E 7 ) Al TRE A

22 W JpBEFE S . E-mail: livhong_swpi@ 163. com,

CHAEEERIAN R IR (1983—) 5B it BiREESE . BRSSO

s A FLBRES F AL 5 75 2 M . E-mail ; chenqiao@ cigit. ac. cn,

R

HERE

SRR 3 A m' AN AT A 10 {2 m* P
FRAERCA IS A SR T hnp A
PETUCASIA T &, B HOF A ST . B 21t
SE AP R A SR AU LR Bbs T A, 34 21
ANX BN 18 F gl , Hoh—A~ X ek s e
PRirg . #in 7, B A il A A Ak Ah, HoAth il
B DA S TAE IR AL TR B B, 35 28X X Bk
B MO E A, I e = e R A DB X B T
SRt

IV 2 A R K TR 7K g e B8 AR 2 92 B T
HINTIT R B PR AR . A SO B AR
I v A BE SRR AL, KO Al B R
MFATTR LS AR A, TR EWFFT 51N 1990 47
FRURRT Kl H BT R B 4 oo, JEHAE“ N
TR JUR T RS T R RS el
SR ZR, K- F BT b A b2 sk R R
)2 H T 40 BUAR XS U1 M 2 7K Bk 4
Ao MTFICAHZZ HeEkE, HEA %W
A g M TE KOl et R o, 0 o 0 U S 3
S R, SN T Al B I B T I AR



324 X Bt A5 USSR BERE M N 3R S HAR RS 9599

ARSCH X U ST H HBE S B 1 52 Wi R R kA
I, e A PR AR S HBE ORI

1 UR UK FRE R Fa R

BE 2013 E—BERNSEITHEIERI, 2EHC
ZHit T4 80 A1, Hd kI 20 1177,
TIUaE K B— B, - 7E 1 000 m LA |,
MHECEMZZE AT, 7 IRE A, A T T e,
KW & o, IRE 5 & A T I A5 )
B H R RS LR, 48 K 2 RTUA R OK
SEHAE U 2 B e R A A AR A 1, 7™ R )
TR MR SR 2 E T

2 JURTURPIFIRRER E S A 2% 3 B

SN BE SR RS 00 TR 2R 32 20 AR R RS
PE o NAEN R G M 22 R MR A A1 1Y)
ZRA PR, AMEN R E 202 AR, i fii
BRI LRSI, B TR R A . M5 H
WA, B N A& Ko il iy T e 0207
o WK H Iy IR A R A TR
RO Ik PR R 2 AR AR A 0 £
HBERGE PISWF AR AR 7 200, kBl i T2
e e LR I s A AR 2 T
- RER E PER OB AT . BB T
— LR TR S, H AT B X H BEAR 2 R L4 F
FERRAHR AT AR S 5| — S BERRUE Ty 2o i |
BRI SRR X L KRB, N 4 &
HBERS RE BT TS 1K) — B S Bk, Xob B2 i) H: BE A€ 1
AR AUEHZ A0 RS B S e I R
W23 5 VB CHA TR R 28 25 70 ) B3
2.1 HESANREGHER

EEOE A A AR AR TR AL . L i [ R
AR A I ZE R 0 ) AR B L FLBRE K
i RSO A0 A YUE TR I EERR
TEVERIF TS D 2 e 5 24 RO Y | R U R 3 2 2
PR 5 41 W) R TR RRE DR SE T S I vk 2k
SIS R I A R Y
2.2 MWRAFER

BRI SRR 1T M2 LR

J1 UL o PRBLIX 8 P FR A 4D SR A
(R BERG SE 1A R AR A T2
2.3 BHBRNEEHER

HAZAR I R 5 A P BRI ) RS R
it R, b TR R RIS AR A (EZE A Al
SERFEAE T SE 5B H I8 WS T A
JZ R MR AL 7, A 5 B AT R Ak (
R SR LR Z S ) 2 LR
Bt 2R BE AR 22 2 BT A R LR A
PEBAIDEAL , B AR I 5R) A9 D0 26 | Al H 1 0k 74 25
RN T B A H 55X PR o

X HAS TRE R Z, L ARG H 8 B0 3 2 3R T X
HEBE B i) A A 1 5 3 s g B TR B il 0
TR F3 IR (CFERAE S BOF R A5
(LA AR BUAE S BERRE ) 2 B ) R IR R ER Y
) (S BE 2% A B I [ 2800, B ] - BE 3 35 ]
ISRy Rl o S B 11 R J8 R R 98 46, 52 7T LA
it N R 75 AT

X BUA M Z K HR U, S BOFRER TR IR
RSPt B PR i 00 il ke = B
LG58, S EOHL SR BE R P B R 9 AR B 2 1, LA
f18 568 5 DA 5 3 e 2R, S BE AR E ) 2 B R A
FRULE . EHLT ) 2 PR T T, 30 0 ) S5 Wi
REHREZNR. BT amfbaknes
PUA XN, [ A B PR ER 20 200 9 IR s R
R L DRI A T b5 0 A B B, %o i J2 i
JIR/NHITT 1] B 58380 PO Ok 7 B S T ol
PTG AE U = BE, T B 1k B KRR,
LRI 1] T {68 T 0 58 B 90, BT A7 A0 P RE A TR
E B i FROR TR B R o B B
R RIS IE S

3 U URPIFIFRER e SR it

3.1 mERERaRESARMEARERZRME
RN 4 TR
A TERERE IR B A R i R
Yok HHL ) S T Be— BOR T R R e =
s A1 5SS R G, 0 s 4 1 7 SORSRBUS £
s SR, e A TS B R o 2= BRI 1)



9600 B R

5 I & 13 &

U I A AN R B s O A R AR
FRRETO O A AT R R R TR A
T J=BRAHE 16 S 5 7KF- 161 Al 1) Z TR Y 56 R LA
TEE NI RA B XHE R 152 50 . H TR X s
JEHR RN R B . B BT RT, 12 B
[ B DIV RS 2 T 4 S B R AR I T B
Fie LUBE 2= B i 5T V) 3 B2 i Bk FE AR R B2, m LA
SR 1L BT ASO0k 2 B TAT A0 9 L) 588 B A Tt

USRS 80X LA T 2 e A B 5 Wi A AT 2
Mo ZKEERE IO DT Y 98 B HAT — 7 1Y 55 1L AL
IO, XA AR B 5 ) SR TR B0 A 00
B 5 A T i (1 58 R W 4% A 3T
DU 58 I AR5 P 52 Al 08 ) 52 W o 20 10 5 — 2R 87 ]
AT A e X FE S0 A RE AR Y, 1% T AR 33 i 1k
B ) L oK U, AN A PRI B R PR R — ]
A P I SR R Y 55 A A5 I TR S8ONE, A
SEBRRE R S5 B RE B, AT LA B O AR
(14 D 58 JEE AT SR

TER MR B AR AE T, B R A B8 19 1k
FAMHIRE ST, (U W) R AATIOR v BE I A= B i
SHRFSE AU 5SS, JIT AT R SR T 2 A R 1 55 A
AR
3.2 JRTUEMEM N S5 R

MR 1 33 0 B W DA SOK T B BE R AR
HENR . H AT 50 SOKE B T 1 /)
IR M 377 Tl B, S A T s B A 5 0B
T H AR SR

] - B 5 2H AR P IR T AR AU 1 X
B, Y o T L X, 3 2 0 B8R, A 3
5o E R SR A B RS AR T, AR T
THFROG WA LEH T a O T R )=
PR, P25 5 J5 2k B BRI /N L s U6 X 3t 17 A
PEATAZIE , A0 2R BB A8 45 M= B R}, X 9T T IX AR
B HIJZ B T 50 A5 AT BTSN e o Bl
HHECR RIS 2 38 B2 HN ) AT B IE

FRIRS 4 0 7 1) 5 S T 58 AR e 5 T 1
Jo A%l [ P32 000 559, 1 0 3 2 R T RO A% 1)
[RIEAAS 36 T B BE AR R [ AT SR P ) oA 2 )
FARGH, HATC A & 0 X — R8T T

BFIE, P 1 AN J2 B AR A 1 25 ) [+ 1 )=
HLN I B SRR A s ik — ) A A A
TRABIIE , A 15 B 2 I SR BOR AL .
3.3 fiETUE HERRAFEE

PASLB S S g = Dy il ) 2 o 3t )2 - BE A
SE LI BAE AT 53 J7 1 B A S, T B R 4G
PP CJZ B AR ) 1) HRE S R TR] R S A 5 F) T
FIMER ™ o RER O T 2 1 R 2 B ) A
G, W3 R A S J2 B M 2 AR, B 55 T 2K A A
IO O T AR A BRI T 3R
HAE . BEAh, e LTS X 0 b J= I BE AR
IO, B2 R T A i A B, %
I THIFRM Y B B B T B A N R 3R
FLBEE ST SR o AR T b = HBE S5 B Tn] AL 5
L BHERE TE X LE N R A R TE
3.4 fRiEshHRER

TR H B B T RLAEAR R b 5 il 0T
A A R v A B R AR IR I A O
VS & N (N I R SRR P S O ISR B
BEHAFAE T T SA w5, P08 Ty R 45 (), ELATS
SRATRE B BES IR o SR B At
JEAII I BE R MRS R L PR )R
BT X B, B R0 Ok 2 1 AR R I 5%,
HANFEREHBOE TR B 1 A58 RS LG 0 T
PORME SRR H R IR B o A, Tl Al
AR 1 30 a0 20T 2 B8 L X B 2 L T S RE ) R
FEIE o

N T R AR I BRI R AP B T 2, ROk T
KA H R B FE I [ 8 5 28R A
RIS RIE R SR R ™5
3.5 BAOHSHATIEERMARRRHZIE

IX HL T2 25 8 Bl S S B ) JEE 5 R RIE 4 L %
IR PR R 5 N 1) o T I e O D 2 R
PRGBS 10 T R (HiX — TR 258 [ A
AR 55 AR, BOAR SA B o 1 PRl Al
B2 224 AR TG, BP0 Al K M o 5 1) 4
REVRBE, AT T H AR KW — 252, HATE
SEIR 1S R R R A [ A
o



324 X Bt A5 USSR BERE M N 3R S HAR RS 9601

H T 008 SR I KO B — e i, 5 i 78
1000 mP) |, B LAGE H- B [ ARG 04 o DL - B 3
B ELA — B B (B RN o — MR i, Wil N [R] 174 228
1o, HRE P R M W 55 o B R A, R
Bl R A AR 2% () R, AE S 13 S B ]
BETT I AR DU R o o T b 0 7 2 5 4
FEWH i ] (8] 3o, 1 2 T T 0 & 4 A
Y FEBRA B 25 AR T F 98 L0 D02 568 4 55 1 &
Xof 1 S22 LB 7 5 M 4 s () 2650 1, 00000 s - 2o R
IR R 07 W 5 - B 1) 0 A8 AL R, T2, R
Bl Sk B AR, B DRk R R D T
JETERS I AR ]

4 ik

(1) B GUA SR H I BE R AR S IR 5 6L
W Z AR, 2 TUA LR S R, U 22 IR,
BB R A TR ER

(2) R TUE SR H I BE R RR Y 1 2k At
WHZ U PR IR T A e b, GBI TS AN Rl
YRR 208 2 R 0 2 W R R i L (2
BRI L 10 T EAR G 2 — ) 5 PR 22X R F)
Yy AT ER G IS s focJm it 2 2R 4 BRI BERG E )
SRR AR AT ) H BE R AR 0 Bl 0 BE VS L, S 5
o FH DR s RO ., A RE B OR AR B R BERRE

2 % xXx #

1 A4k BURE T R 78 DU BT 25 S 0T & F7 . htp ://biz. xinmin. en/
2012/12/27/17858364. html ,2012-12-27

2 gl W) BUAE R W AR R GR 3 AL ok L hup://
finance. sina. com. ¢n/chanjing/yjsy/20130122/00001435764 5. sht-
ml,2013—01—22

30 VEARZE RN . KT BB b R T BRI S . SR
TFE,2007;18(4) :22—25

4 Ju) A, TR SO . R KT R N IR B R SR P
FRERH TH%,2003 52 :60—62

50 FBALBR R, TR, S UIE K TEEAR B0 K&
RIEITIH . RIS TM,2000;20(6) :60—62

6 ZEEUE,EA SO ERSCR AR B T4 T OB A AR KRR
HiHER . AR T2,2000522(2) :24—26

7L T REAKCEHEIEOR B G R . A e R
T.2,1996;18(6) :14—20

8 B, KT, BEE . FRBIKE IR B IRAE TS R
BT . s Ak 199656 (1) :1—6

9 R EMPRES WRRERICE L EZH . hip.//
www. chinabidding. com/zxzx-detail-218562395. html,2013—03—20
10 2R, B, w4 . SUS SRR BERS E ET 5T
. RIRRT,2012332(9) :66—70
X s AL, BEAUAE 55 . KPR I BORTE IO T —
WICE M . R IZ,2013;536(1) 114—115
12 Egdh, BERBUE . MHE YSHI—1 JUA K I8 58
FHA . AR ,2012;40(4) :23—27
13 LR, WS, THRE . 0 HF—1 JUA KRB e
PR . AMEERTIA ,2012;40(4) :28—31
14 HRAE P, R0 . TUR VR 58 SR BUIR B 3 #7 -
RARF T ,2011531(4) . 72—T75
15 EAF 5k BF . m M U R ROR IR . BRI,
2012;35(2) :9—11
16 ZEIhE, EAY . JEIK 5 1E 5 BB AE Bz 5T )2 (90 -
Bk T.2:,2012;35(1) :1—2
17 pegdrf . B0 REEORME R B . b R EOR 2011
39(3) .41—45
18 % W, FEULI, SN AR fROULM B IR X A G 1 8 B S
BERE PR S XIRIE . R T 2,2007:30(6) :16—18
19 Bk P RETUESITREAIIKEIHIT A . hip: //xianhuo.
hexun. com /2012-12-03 /148638507. html,2012—12—03
200 AP R . BREEMEIETUA I KRR E MERT T BN . PR A
K2, 2004
21 ERER XBEAR, RA&A . JF R E AR P 5UE
JEHBERRGHIFE . BRI Z,2006329(6) :1—4
22 E fF ESE,E WA TR I RERE I AR S .
AR 5 I & ,2012;39(4) :475—480
23 ERUED, RRIETT, AR, . ZME R T U TUE R I
W2 R DB . SRS 5E 2007524 (6) 13
24 ARG ERAE, SRR, A5 . TR RN T Y 1A S
TR RBE R AT 8 . 0 128 5 LR 2441, 2003522 (4
1) :2250—2253
25 AR, ERIEARS . PR A KAl -7 278 5 45 40 S 50 A A
LA AFRERR) 12006530 (3) :63—66
26 X R, Y. WICATRENEMLE S AU . A
BhiREIAR ,2003;31(1) :33—35
27 KM . BT A MR AP RERE TR . Nl
16 T,2009 510 :205—206
28 E f5,E RLERM, S WICEIFEREMGUIT. Wik
TS ,2012;19(4) :517—521
29 RS, BAM,E R, RS SUS B TN TG T BE
PHRIE 8Tk . BABoR 5 TR ,2013;13(8) :2053—2056
30 Chen Guizhong, Chenevert M E, Sharma M M, et al. A study of
wellbore stability in shales including poroelastic, chemical, and
thermal effects. Journal of Petroleum Science and Engineering,
2003 ;38.:167—176
31  Ghassemi A, Diek A. Linear chemo-poroelasticity for swelling
shales: theory and application. Journal of Petroleum Science and

Engineering,2003 ;38 :199—212



9602 B A 5 TR 13 %:

32 EPEAR,ERPL M. RIUEHUZIEEERTR BT KO 52 XUEE, B . KEUEDE DA )2 S T R A K AL RE
JE . HiRIZ,2007;30(3) :16—20 BISEBRBIIT . PR A MEBE R, 19965 18(3) : 31—37

33 Gallant C, Zhang Jianguo, Wolfe C A, et al. Welllbore stability 53  Zhang Jianguo, Chenevert M E, Sharma M M. A new gravimetric-
considerations for drilling high-angle wells through finely laminated swelling test for evaluating water and lon uptake in shales. SPE
shale; a case study from terra nova. Paper SPE 110742, 2007 89831, 2004

34 Abass H, Shebatalhamd A, Khan M, et al. Wellbore instability of 54 Zhang Jianguo,Clark D E, Al-Bazdi T M, et al. Ton movement and
shale formation; Zuluf field, Saudi Arabia. Paper SPE laboratory technique to control wellbore stability. Paper AADE-06-
106345, 2006 DF-HO-37, 2006

35 Nguyen V, Abousleiman Y ,Hoang S. Analyses of wellbore instabili- 55 EWHER, ABAAR AR R, 4 . WAL S E ] R IR i a R
ty in drilling through chemically active fractured rock formations; JEHAN FHBTE . A TeER ,2006 3,27 (3) :130—132
nahr Umr Shale. Paper SPE 105383, 2007 56 FRELT,EK B, FRCED, S . WRIUEIFEEYHREM 8.

36 SRICHE, MG, AL, A5 . AN R 3 N ) 37 %8 ROREBE S BE AR, AR AR (A ABHERR) ,2007331(1) :63—66
TERLEEINE . AR AR 201034 (1) :58—60 57 AUk . gife) D X HOFBERE R MIEAT . SR L 2,2012;

37 BETEAKER, OB, S MU ) 2R R E 0] P BE R E 35(1):17—20
FORRER . KRR Tk ,2012532(3) :78—80 58 Hodge M, Valencia K L, Chen Z, et al. Analysis of time-dependent

38 XM, B, i . N 3% R I N R R P 5 i wellbore stability of underbalanced wells using a fully coupled poro-
T . RIRR T,2004524(9) :57—59 elastic model. Paper SPE 102873, 2006

39 EESC. ST I 5 I SR BER E MO R AT . B 59 BFEAR BB, E . ZEEIE TUAH)Z I BES R ) Oy 1k
AIRARR,2012,58(2) :25—27 WIS . AR EOR 2010538 (1) :56—59

40 ZRELH AR, S, A . IZRILTCHI X T 11 FF 3B 71 60 X P, ERE BB, Z B PR TUE SR I T BERR
TERFIBER E AT . RHECR,2012530(34) :45—50 EVERFZIR . Bl R 5 T, 2013513(3) :580—583

41 FgEte, Al TARED . ER )2 IR B AR A X B R 5 61 Chenevert M E, Gatlin C. Mechanical anisotropies of laminated sed-
MR AT SY . BEHRS 5E R, 2004521 (6) . 15—18 imentary rocks. SPE Journal, 1965

42 Yu Mengjiao, Chenevert M E, Sharma M M. Chemical-mechanical 62 Niandou H, Shao J ', Henry J P, et al. Laboratory investigation of
wellbore instability model for shales; accounting for solute diffusion the mechanical behaviour of tournemire shale. Int Rock Mech Min
. Journal of Petroleum Science and Engineering, 2003; 38: 131 Sci, 1997;34(1) :3—15
—143 63  Ajalloeian R, Lashkaripour G. R.  Strength  anisotropies  in

43 Rahman M K, Naseby D, Rahman S S. Borehole collapse analysis mudrocks. Bull Eng Geol Env,2000;59: 195—199
incorporating time-dependent pore pressure due to mud penetration 64 Gomez S, He Wenwu. Fighting wellbore instability customizing
in shales. Journal of Petroleum Science and Engineering, 2000328 ; drilling fluids based on laboratory studies of shale-fluid interactions.
13—31 IADC/SPE 155536, 9—11 July, 2012

44 Chenevert M E. Adsorptive pressure of argillaceous rocks. Proc. 65 Liu Xiangjun, Luo Pingya, Liu Hong, et al. Keeping shale forma-
11th Symposium on Rock Mechanics, June 16—19, 1969 tion stability by optimizing drilling fluids, In: Yangta Oil Field,

45 Chenevert M E. Shale alteration by water adsorbtion. J. P. T. Western China. IPTC 13313, 7—9 December, 2009
Sept. 1970 66 Friedheim J, Gruo Q, Young S, et al. Testing and evaluation tech-

46 Wong R C K. Swelling and softening behavior of La Biche shale. niques for drilling fluids shale interaction and shale stability. ARMA
Canadian Geotechnical J,1998; 35:206—221 11—502, 26—29 June, 2011

47 Horsrud P, Bostrom B, Holt R M. Interaction between shale and 67 Zhang Jianguo, Al-Bazali T M, Chenevert M E, et al. Compressive
water-based drilling fluids ; laboratory exposure tests give new insight strength and acoustic properties changes in shale with exposure to
into mechanisms and filed consequences of keci contents. SPE water-based fluids. ARMA/USRMS 06—900, 17—21 June, 2006
48986, 1998 68 Al-Bazali T, Zhang Jianguo, Chenevert M E, et al. Facotors con-

48 Chenevert M E, Pernot V. Control of shale swelling pressures using trolling the compressive strength and acoustic properties of shales
inhibitive water-base muds. Paper SPE 49263, 1998 when interacting with water-based fluids. International Jouranl of

49 Cheng Yuanfang, Yan Jienian, Wang Guihua. A comprehensive Rock Mechanics & Mining Sciences 45 (2008 ) : 729—738
study of wellbore stability in shale formation and its application to 69 Ewy R T, Bovberg C A, Stankovich R J. Shale triaxial strength al-
horizontal drilling operations. Paper SPE 37080, 1998 teration due to brine exposure. ARMA 08—304, 2008

50 Bt EREEAE . A KA B e R O RE S E M n s 70  Hemphill T, Abousleiman Y, Tran M, et al. Direct strength meas-
. ATEERT,1999;21(2) ; 7—13 urements of shale interaction with drilling fluids. SPE 117851, 2008

51 i, XP4HE, 45 . R adtafaE 1 51k nEs 71  Abousleiman, Younane N, Tran, et al. Laboratory characterization

FUHIE . BT S, 19955 12(3) : 1521

of anisotropy and fluid effects on shale mechanical properties using



324 X Bt A5 USSR BERE M N 3R S HAR RS 9603

inclined direct shear testing device IDSTD. ARMA 08—256, 2008 105405, 2007

T2 ] AR T 5 IR R A B b X U UK 79 & AL BR OB, BRIAE A SSTEB)E I BT BERGE TR
SEHEH I . BT IRE SE IR, 2012529(3) (15 BLOBERITZ,1999;22(3) : 13—14

73 BREEL K MR . SUE SR IR SE I S BOR 23 # 80 & MT.BR L, MITTRR, S Sy HZ RO RERRE PR
AT RIRS % ,2012;34(11) :98—103 LR #4R ,1999 323 (4) : 33—35

74 GBS BK 55,5 A e b R E 10 R BESHE T 81 XA, Aok, R—fd . 540 55 ARG X BE AR E PERY 2
St . W<l ,2010;17(5) :608—610 AR L ,20023522(2) ; 41—42

75 BBz, AFEAR. B R RN T ST . AR, 82 XUAH  Wh—td, B 55 . AR ORI EERR E LY
1999;20(1) :34—37 e . PR A TR B AR ,2001 523 (6) ¢ 12—13

76 Willson S M,Last N C, Zoback M D, et al. Drilling in south ameri- 83 KAM.4& 7. . 55THL)Z I BER E M T O R AE R
ca; a wellbore stability approach for complex geologic conditions. AR E R . VLA A BEsE R ,2002 524 (3) - 48—49
SPES53940, 1999 84  FErptE. BURSUKTVHMHBBARME R S R . Ak RE

77 Russell K A, Ayan C,Hart N J, et al. Predicting and preventing Vi ,2012517(4) :43—47
wellbore instability using the latest drilling and logging technologies : 85 & X UL BE IR, EE . U Z K RS T R Ok
tullich filed development, north sea. SPE 84269, 2003 BlEHAR 5 TRE,2013;13(16) :4597—4602

78 Willson S M, Edwards S T, Crook A, et al. Assuring stability in ex- 86 AVILWE, Mt . Ak S mE AR AL R R
tended-reach wells-analyses, practices, and mitigations. SPE H 4 . 2013—04—01

Influence Factors and Technical Countermeasures of Shale
Gas Horizontal Well Stability

LIU Hong"*?, LIU Qing*, CHEN Qiao’*, WANG Sen’, WANG Li-sha’
(Key Laboratory of Shale Gas Exploration,, Ministry of Land and Resources, Chongqing Institute of
Geology and Mineral Resources', Chongqing 400042, P. R. China;
Chongqing Engineering Research Center for Shale Gas Resource & Exploration, Chongqing Institute of
Geology and Mineral Resources?, Chongqing 400042, P. R. China;
Chongqing Shale gas Research Center of State Key Laboratory of Petroleum Resource and Prospecting,
Chongging Institute of Geology and Mineral Resources® , Chongging 400042, P. R. China;
CCDC Drilling & Production Engineering Technology Research Institute* , Guanghan Sichuan 618300, P. R. China;
Institute of Green and Intelligent Technology, Chinese Academy of Sciences® , Chongqing, 401122, P. R. China)

[ Abstract] Wellbore collapse which has been found in most of the horizontal wells in shale gas reservoirs inland
affects drilling cycle and subsequent fracturing. Since shale gas wells have horizontal section as long as 1 000 m or
more in general, and shale has properties such as rich bedding planes, occurrence varied, hard and brittle, high
water sensitive mineral content, wellbore collapse or leakage often happens. Influence factors of shale gas horizontal
well stability include shale integrated features, geomechanical factors, the integrated nature of the drilling fluid and
other engineering factors. The primary pathway to alleviate wellbore collapse is to recognize the special mechanical
properties of shale, focusing on the impact of different drilling fluids on shale mechanical properties. This under-
standing could be one of the most important bases for drilling fluid optimization. The next work is compressive study
of earth stress. Finally, getting drilling fluid density range calculated by reasonable mechanical model and using of
fast and efficient drilling tools could ensure shale gas horizontal well stability most effectively.

[ Key words] shale gas horizontal well bedding plane mechanical property drilling fluid
wellbore stability



