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Abstract: A certain amount of casing deformation occurs during the shale reservoir fracturing. There is a certain
amount of clay minerals in shale, and after contacting with water-based fracturing fluid, it will show the same expan-
sion characteristics and strength weakening effect as mudstone, which will increase the casing external load. Aiming
at the Longmaxi Formation shale in the northeast of Chongqing, the self-absorption and swelling characteristics of
shale under different solution systems are studied by physical experiments to analyze the effect of shale hydration on
its rock mechanical properties. The results show that the water absorption of shale has a logarithmic increasing rela-
tionship with time. In terms of water absorption of different solution systems, it is expressed as distilled wa-
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ter>formation water>slippery water. The slippery water system containing a small concentration of drag reducing

agent is more conducive to weakening the water absorption capacity of shale. The expansion rate and time of shale

gradually increase. The clay mineral content, confining pressure, and solution system have a significant effect on the

shale expansion rate. Compared to the clay content, the confining pressure has a more significant effect on the expan-

sion rate. The expansion of shale in the solution system performance is shown as ion water>formation water>slippery

water. Both the compressive strength and elastic modulus of shale decrease linearly with the increase of hydration

time. The research results will have certain guiding significance for casing strength design during completion.

Keywords: Longmaxi Formation; shale gas; shale hydration; solution system; self suction; expansion; rock mechanics;

northeastern Chongqing

TCESAR LY, SRR UKL R 2
YRR il )5 2 A K A PSSR Ik i e 5 1)
T BB GUSAE R R 20 T #rh, R AR BUA K
PO EACHG B 32 et i 5 RS 4 AP g Iy R, e
HAEZ MR I M 1K, B /N JEE 114 0 o 2
R 2R EE MR R, Bk, JFRIZIX
3 U R R AR B T 2 P T ) S i R A B
3L, E. van OortHe iR T8 1 AN 0T 22 0] 4 34k
AR, X BUA )R A ROV AT T EHTE
TR IRACTE W A0 WL 10041, HBEAR AR AR I i il
I I EAR B CT AR TR 5T K At v
EAT IR B HAS B4 (i 4h LA, R CT 14
BORBETE S AR, RE PP (6] 5
FURAR AL I I DE R P MK B TR TUA K R
TROULAS e A2 A ) FE B2 DR 2R, Bt 1R K N L
FUABOK R XBOR, PURMREE S 1125 1
XA AR 5 e ) A5 sk AN IR L AOIR S S 0
) =R, RN T R SR AR AR A A
(53 I R 5 e A 3 o D SR AR e AN B T R
JEE Bt AR /K I B] A AR PE AR, 45 HH T AR RS AR T A
HEAN, G ER AT IR TR A P S R R
2 5 I R B A AR s R AU R
PEEIS AR — S EN , AL T IR A . K
PCFNE T R - AR & T BEAS S B 5 JFIT
J 2 N SEBRESE DUA IR MUK AR T, T IR
Je e, 2 KA E IANTERR A, S v R aE
PIRRERY, I3 MK AR R IR s R4 T e
(RS 5 S /PR AR 25 o W o B A —Fh e 3R i
Y AN [7] A i) i A 7 S A O, B B D e R
PE OB s X 1) 55U g 2 A B AL 2 3 2
WA, RS T KA USRI R 5
W5 3 pR A LB X BUR KA 2 T I ) A R
AECRUEETT I T R I S B 7T s B i P o
TOKAE . BRACHE IR ICA LR BT R B R R 9
JESEMRAE , 3 Hr HO GO A A7 1 # R PRS2 5
4 SCRLAE VORI B A iR B e e B RS S AR TR
GO Y 55 B RS SR RRAE 5 FE B A5 T o

10 i A A ) A R AR g A ) 5
SIS, ST T BRI KA K R 2 B 3L
o BIRBESEEEIT R R — AR RN A AR
WA ROV YR o BT REARIBFFEINR, B
KW BSCE Tk, e AR A R A0 T ol
LER AN S22, BETEARAL S AR R TR B IROK | i
AR B g S e AL, S IE SR UGRITUA K AL
o i P LS R A g~ BE AR e B il S T BE AR RE 1
AN R RS T

1 AHERERHE

TEHUE R A X p R T MR A,
FER IR A BRYE, FE O JHICRE T KiE i
TR AFE A O 1), BUREM S . 3 0 B34
AR —20; MrFR: 4525 108°30728", Jb4h 31°5627",

F1 AaFtHXHEOBMELEEER

Table 1 Information of outcrop samples of Chengkou-
miaoba in northeast Chongqing
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Fig.1 Schematic diagram of core self-priming experiment
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Fig.2 Liquid absorption capacity of the bottom shale of
Longmaxi Formation in different liquids
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Fig.3 The liquid absorbing capacity of the top shale of the
Longmaxi Formation in different liquids

3.2 TIERAKEFHE

TUATEZRIBK . HUZ KRR S0 R AR A S
EER IR 2, AT HOERA, HEEER 2 thER RS
SRR T U KRR (E 4, B S).

ME 4—F 5 haf LA S, Bk RBER R
B . R YRR IUE T, KR
W ) £ 2 A s B K (] 4) (HUEVAR S , AT
Fhtaa, BEEKREmWE AL, Fik, A
[V AR 26 DA I IR R AR K, R 2518

K > HiJZ 7K > K .
T2 TRBREETIEEKISE

Table 2 Expansion change table under different solution

conditions
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Fig.4 Variation of core expansion rate under atmospheric pressure
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Table 3 Elastic modulus of rock samples under different
confining pressures and different hydration time

H PR /M Pa

QEZ 0wl RER R r]
0 MPa [ElJE13 MPa [ )JE0MPa [k 13 MPa
0 21333 25217 22987 27 190
4 20 768 24 432 21 670 25 054
8 19 742 23 280 19231 26 045
12 16 870 23 659 17 708 25079
16 17 908 22 890 17 432 27 190
20 18 261 22 700 16 698 22219
24 16 987 18 090 18 021 20 406
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Table 4 Poisson's ratio of rock samples under different
confining pressures and different hydration time
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Table 5 Compressive strength of rock samples under dif-
ferent confining pressures and different hydration time
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