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Fig.1 The relationship between rock typies and their 2. 5 m apparent

resistivity characteristics (well Gao 127—well Jiangeng 282)
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Table 1 The rock compositions of N, index bed by SEM
energy spectrum (well Gao 127 — well Jiangeng 282)

748.44 m | 749.59 m | 752.64 m | 753. 44 m

B pe | me | ome | Ba | O
Na,O 1.67 1. 89 1.75 2.09 1. 85
Mgo 1.58 1.51 2.29 2..21 1.90
ALO; 11.61 11.06 1337 15.28 12.83
SiO; 77. 81 74. 31 69.16 64.93 71,55
SO, 1.51 3.09 4,26 3..15 3.00
K,;0O 2.24 2. 30 2.56 3.19 2: 57
CaO 0. 61 2.10 1.59 377 2.02
TiO, 0. 44 0. 48 0.63 0.76 0.58 ~
MnO 0.02 0. 24 0.53 0.12 0.23
FeO 2,52 3.02 3. 86 4.51 3.48
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MAEMRERERRE FRERZ LBZ TR L5 Y
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3% HBAFH YRR S EHR2.3%.
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AP LT WA BT RAT. 3% KERY
VT ERRNI2. 6%  mE I EIBT56 2 : R ET
Y (FTEA  BaA B8 FH N 9% Mt
BB VAR L 4Rt & B3 558, 3% K IR
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AT Y NE127H— K T 2823 Fissl 73
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Table 2 The rock composition of N; index bed and its adjacent formations by X-ray diffraction
(well Gao 127 — well Jiangeng 282)
TYMERTE D
BAME | W@ # R :
A% wmkE | BKAE | FRA Wy | Wiovyig
_ 742. 95 33.1 / 4.9 / 0.7 59. 6
\%:‘ = 55 A NENT= TN}
L 746.70 REATRRIEARIIR 41.2 / 4.6 / 3.1 51.1
748. 44 38.8 2.5 6.6 / 2.8 49.3
749.59 39.3 1.4 7.5 1.8 4.0 46.0
N#7 752. 64 RRRKBAEENHRAIRRES, 41.2 2.3 8.5 3.5 44.5
EE 752. 94 MRS EEYEALE 32.3 1.4 8.4 10.5 3.7 43.8
753. 44 34.4 / 7.4 6.8 3.4 47.9
755. 04 22.3 / 11.2 8.0 2.9 55.5
REET 808. 50 RBEEVRRBICRES 20.5 / 6.9 6.2 3.1 61.8
&l P EA MR RPR R LI .
3 B[ODBH RIMHAMIA—BREIFREERUAEREERERE X-THEESH
Table 3 The rock composition of N, index bed and its adjacent formations by X-ray diffraction
(well Xing 9-J3—well Jian 127)
B & HE TYMEREED
N AR —
fiE (m) HE | HKA | SKG | FRE |O5F | B89 | B9 | KT 9LAE
P 769.36 | BREFEM LA MERKE | 25.9 / 5.0 / / / 0.8 67.0
e 7471 | R 41,6 / 5.2 / / / 1.7 51.5
776.59 50. 0 / 6.0 / / / 1.0 43.0
777. 45 34.0 / 6.0 4.6 / 19. 4 3.7 32.2
777.53 41.6 / 6.2 10. 9 / / 3.5 37.9
Nobs 778.56 | K- RKEESHERARIET | 47.8 / 6.6 / / / 3.7 41.8
U0 s | mARECHEABERIOR | 48 | L7 | 09 / / / 4.6 19.1
e 78L.26 | RI|HE 320 | 1.9 | 10.1 | 2.2 / / / 53.8
783. 36 15.7 1.1 6.0 8.4 3.3 6.2 1.9 57.5
784. 06 21. 6 / 6.1 7.3 5.9 / 3.2 55.9
785. 16 17.7 / 4.7 3.7 5.1 3.3 3.5 62.1
RERT | 788.56 | KA KBREASMBRIRESE | 19.8 / 7.4 6.6 2.4 5.3 2.2 56. 3

B EA T R R R B PO,

— & P21 R B ERE L FHR AN L5
X-FEH A s B (RO LT Y EEIF-RRZE
A/S), EH & B4 B 279 6% F180. 8%, IBE (X%
S)4FBIKATFISO. KHMITH — BB R EER A
Al KR LT WHEAKRE
2.5 AREEMR

) BOMKBRE - AANKBERMRE A
BURL o B 3 B8 7 B 3 B0 15 R R K R 38 A0 b B ER o
ARSI ARE R B R, Xl AL —
BIEBEREMNEERZEME AT KBEHITEE
Mo, RENR T BT REMEEZERAN 70K
LR (R RESD EHETAAZEFEN
FKRED ,EREMBE TIEERZEM.HEHA
K AT T 5 A 2 7 BB R B o, 22 57

B.ERBEHEANTIKEE 0. 24~0.26 MPa Z
] , 4 570. 25 MPa; I EHZ L5 A BT KR E
7£0. 82~0. 90 MPa Z [8] , £} 0. 86 MPa, 2E#
B RS A R REREN, ERIFERE
NLEETEAEEF NI KBEYAEETF
FFEAGERTMRKEE, ~REERENVF
FFAEAREBRENIOEL . EERBENFTTE
AEMEENIEMEL XEBER S RAERE
BT T HAERT B &E 5 RA KB .

(2) %A Mohr-Coulomb 38 J& #i £% . /5 f1 Mohr-
Coulomb 38 ¥ il &k B R A A VB IR S
¥, 3R P B BY SE 5 7, X i RO 4 T BRI BB 45
BERIEERBEMEANNENET T RELTEH
FLMRHETEREMNMEERBAAAFTT
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Table 4 Relative content of Clay mineral in N, index bed and its adjacent formations by X-ray diffraction

. i Ko Yt & 8 D REH

#5 g TR (m) EHEHR s Tis T o < T om Tos | s
742. 95 . / 84 | 14 1 1 / 70

&Rk i 7 HBRETZENH AEREE / s | g i g / 50

748. 44 / 81 | 17 1 1 / 50

B 749.59 | RK KBEEEABRIRES, | / | s2 | 14 | 2 | 2 | 50
BE 2Rz =2 752. 94 RGBS EMEE / 80 17 1 2 / 45
753. 44 / 75 | 20 2 3 / 40

BEET 808. 5 KBEEVERKIBYRRE / 83 | 15 1 1 / 55

e 883. 4 s ok 1 / 90 8 1 1 / 65

WwEEL a5 KE . BREKEICREE / o | i ; / o

o7 H— 901. 54 / 82 14 2 2 / 45
# P12183 Noks 2 902. 79 KeE, KBEESAMBRAAIRE | / 72 | 24 2 2 / 50
“ 905.09 | &, 4 BRERESHEMLE / 87 9 2 2 45

907. 09 7 81 15 2 2 40

TE - i o [ 0 B R BT 5T BE S 56 o P K

J= ¥ ¥ %5 A Mohr-Coulomb 3 J ] 28 45 1iF (45 R I
RO MEAEEFTEHO) . EREMNESEEREREA
—3GEEAR I COFE . EFERBENAELHE
BTEMREEAQ, REBRBEMN A A H30~40f%,£H
EMEMNEARTW BRI R TEMEMS
Ve

XS5 ERESEEREEEREERR
Table 5 Tensile and shear strengths of the rocks from
case impairment formationand its adjacent formations
PLIK 3R B (MPa) REMLR
FAT EE Co (3]
R LR

g
2 B | (KPa) | (F)
=l 0. 25 6.13 0. 49 28 |t=o01g28-+0. 49
T=o0tg27+0. 64
B 543

B

EH | BER2| 0.24 2.53 | 0.64 | 27
B 0.26 2.41

1y 0.25 3. 69

BEGL1 | 0.90 | 3.39 [19.10| 32 | r=otg32+19
JEEH| HH2| 0.86 2.41 | 24.90| 30 | t=otg30-+25
Bl | #5H3| 0.82 2.73

Fi 0. 86 2.84
T+ Y AR L T S RO R BT AT B v A R T R R

3 BHATYFRAESHATERNXER

JI A B 40K 1 S S B 9T R B AR IA O 1 AT
HBRRHS B H— BRIRRA ER L ET T
ROLH —BRBARE RN, H 0% FRTEE
RAEFERTA _BRBIFERCOHEELTH
BALEFt M E R A ERARN SHRE RN EG
VY FERIEFENTEREBRR X FXMEER, BAT

E RN T ok B ik 5 8% 28 5 B B 0T 4
BRI ENR S ER,

ARG a0 W 4 A BB AT R
THZBERHERSEBRES FHRERENAEA
ESEYHER, REREBBRE BB FHAOR
Z . BERERIGER TR LT WS EHNER
BT YMBEANGT Y. TRREREAT IED
RO HERERBRERERRE SO, F &R,
CaO FRUKE . L RWMITH — BRIRFIREZ
AR T B R P 18K B AR 5 K iR
22,

X-MiH AT LT WS ERES
Pras Rt — RO BTH - BRI RER -
TYEERF-RRE FRE . BRAT Y, AR
FELE IR SR G 04 3 W BRI 40 — BRI B0 AR
R LY B s A R B R R A WK B Bk AR
Q@ REEBRRAN LT U4 S B RE T
5026, IR T ARAREE BIRA P AR + & &, DL B L
TAZEBRBRERREKCEKSHELEERS T
HEETMERAE:® BITH _BRREMITE R E f
AR KOTYWERBE C50%) . FRATYEE
BB A R RS R o 5 SR A 43R B, TR R —
EFHEE ARG KM EL  BR GEBEES
BRI SRR, Bk 5B E 1R
FERULHA —BURMB T ERMMO EEREA.

5 Ve 18 7K B ik 5 5% 7 5 BUBUT 41 — B RS 86
WEREFER WS EERERT WMy
AT YR BT — BRIRIIR R A A, TR IR S,
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AU VLB VLM R T 4 — B AR AR B
REEZERFYR, THRE . EERLT BIET
£ BRNE B BN SFH AL AR
i, FREEGFRBEHN XM FLTEELAEELER
(2. s B P E R mEEL, A B ERFERE
AMNEBRABENAE MHHEZT . MEEZLETEY
TE UK RS, S ARD . EHRALE . A0HK
G L M SRR, UL — BUR F AR
HE BRHEETHAEERWEIETFHNERNT
BARERMESE,

HAKRENREREMAEZN . EHREMEA
HAEAREF M HPURRE R MEN S A TR
Il REERNL/4~1/3, REEAAEHEF HITK
BEMNL/I1GERBUNEANARNICOREEE
BEMNAEANREINL/40~1/30, "4 EKWLA R
BHHZ S, A RWEEET R EERRS, 2
REBRRFEREAFEA,

AR LR EOCMEMABFBN LR T %
EET YRS R EAREERHRERRERY,
MO 4R T B R ERAR RV A N B A K I B Y R b IR
BAEA . ST IRD AEEBA, 50 % KEE
HE EKSETENS. FERAEEENESARHE
Ty AEAE S, — B A KM ABILE — B
KR EE EAAGNEaER AR AERE
WK, FREY B REE R ERALR.

7E TR 28 oK ik 5 5% A S BUR A ERRYIA
W, HE R O RIR B A A 1 TR R VR A )
KEHA T A, B, B B FER R
BB DA 2 R A L B ) S A L X L
WE, BEHERBIEHERAKE FHWARKR. £
B R A4 N AN, BRI K AR, B,
WEBBEBKN S AAREDE—EEE, XA
FEBTERFER, ERTERE R ER
B &, PRI T T RARE ONTMREAEH
RS R X 5 EKLAME,
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A New Mechanism of the Local Regional Casing Impairment of the Index Bed of
Member of the Nenjiang Formation and Its Petrology and
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Abstract

There has been' a popular opinion that the serious local regional casing impairment between the bottom of
N,(member T of tHe Nenjiang formation) and the uppef part of N, (member I of the Nenjiang formation)in the
Dagqing Oilfield is caused by water-absorbing, and 'swelling and creeping of shale. However, the research
presented in this afticle unveils a new mechanism that causes the casing impairment. According to lead
impressions and mul’?ti—arm calliper results, the position of the local regional casing impairment overwhelmingly
locates in the index bed of N, between the N, and N; Formation insteéd of the bottom of N » or the upper part of
N,. The systematical petrology and mineralogy study shows that the findex bed of N, mainly consists of fine
quartz, feldspar, shells of fossils and some clay minerals, but without montmorillonite that causes water-
absorbing, swelling:;and creeping. The content of clay minerals of the index bed of N, is also less than its
adjacent rock. All t}iaese show that the swelling and creeping capacity of the index bed of N, is very poor, which
is not the principal factor causing the local regional casing impairment. ‘On the contrary, the index bed of N, is
a kind of hard rock, but within it there are special mechanical weak planes that result from fossils lying on the
sediment beds. Rock mechanical experiments show that the tens1le strength and shear strength of the
mechanical weak planes are far less than that of the sediment beds with a few or no fossils. Therefore, the new
mechanism explains, that, once injected water reaches the index bed of N,, the fluid pressure and in-situ
geostress will break Ethe mechanical weak planes within the index bed of N,. Because very poor water-absorbing
and no rock swelling and creeping occur, the broken planes then quickly elongate around the weak plane,

inducing the local regional casing impairment.

Key words: local regional casing impairment; index bed of N,; petrology and mineralogy; mechanical

weak plane; Daqing ‘Oilfield
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