% 43 K% 5 % b 4k e Fid K Vol. 43 No. 5
2015 4 9 A PETROLEUM DRILLING TECHNIQUES Sep. »2015

dTEHESHHFELEED doi:10. 11911 /syztjs. 201505007

i

T CT HER S D IES AN LW R

FRE.H OFL, BHAK, F M, % F

AL EAR RS A A0 TR B IR & 2665805 2. oy A7 4k ik Al H 4324 7R TR AL INAR AR 2570015 3. 1 [ A1 7
AT A FRA R bR 100029)

W B ABTELENBRBGHRINA FIE RS A BREGEBE AT TALERR E L NILENHF
JER CT HME R AR FE AL MBERN R SHFTT UATHINE0 W KEFT AL S SILmE M £
RERARRANESEEENER . NFUT AR ITEH BR 2 AT B PHILMEM AR REARESN., EREAW . K
ERBBEAI G IR ERSFEE G LBB  BRAFTHEGEGLE RS LEEABRT 2, 555G, MEA
AL F B oA bR KRB FHENL FOREBR LSRG TRNENEHZ LA ZHo4A,
IREMERBELEL NG ER, BHZ S AGKRELERREWRE, XA A BN T 5 630We B
PR R R R A D A

KR .CT 248 EHAE HFES LRMAER LRE SE £

hE4SEE . TEIL. 2 X PRERG A XEHS:1001-0890(2015)05-0037-07

Experimental Study on the Pressure Sensitive Effects of Cores
Based on CT Scanning
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Abstract: In order to reveal the microscopic mechanical mechanisms of rock stress sensitivity and to
further understand stress sensitivity, a geometry and topology structure analysis was carried out using CT
scanning technology which could show the actual internal structure characteristics of rocks, and can be
combined with digital cores and a pore network model. Following this procedure, the relationships be-
tween effective stress, pore structure and permeability were obtained, and pore structure parameters and
percolation capacities were compared during the increase and decrease of effective stress. It is shown that
with the increasing of effective stress, the pore radius distribution curve shifted to the left, the shape fac-
tor probability curve shifted to the right, the pore throat connectivity became worse resulting in a decrease
in permeability, and vice versa. The pore structure deformation was characterized by stress sensitivity hys-
teresis. After the effective stress dropped, permeability could not fully recover. In summary, it is necessa-
ry to pay attention to the effect of stress sensitivity and fluid flow on the deformation of rock pores.

Key words: CT scanning; pressure sensitive effect; digital core; pore network model; porosity; per-
meability

7 1 ARG A 3 HIF A o
TSR H T M 0 T 52 8 0 B S SRR B R

s L EEEBN: £ (1973—). B . h A ALAL1997 20 T 5
A EBEMALErF= T . B B R AL E M kA WK (A Rk TAEE D, TR, £ BT K 6 A

Ak, B G MORALBE G R AL R A e e
BEZAX:0546)8775005

}%%E}fﬁ@:’fhﬁﬁ@f’ﬂﬁﬂ@‘@ﬁﬁ?ﬁ%@ﬁﬁfl!ﬁg‘@[l_ﬂ o BIEESE: ,reogfr_upc@126. com
EY \ Do Y HEE&TH:E AARAFEETRKAB R ;
BT S0 B R G 07 10 BB AT 2 A — A MBS R

fE5 PR #R

LS T8 A S 6 AL T LAAS AT R ) AR A X
B E R IR EL A 0 )E IRE B A R S
AN TR 2 i 2 AL B T 12 AR 0 5 W ] AR AR S 5

TR Bk THS
Z . 14CX05026 A) 3k 4 #F



* 38 - y /L‘b ‘éJi

2015 4% 9 A

S5 R EEAT I IR OO, 9 P T i IR R AT AR O iR
RS 55— A R HEE B R B B R L G &
Pl AR )2 L i rb s B i O RS o I SO B TR
o A A e B AR IR 5 LB A TR A O A
AL IO S WA UL B AR Y S R R T S
4 2 0 BORE i 2 — E A W) B S 0 EE A BT A L R
Je BEAT ARV Y 45 44 8 T AT 5T 31X 02 — AT B0
FOTES . H RO )Z T T = T A O
A7 107 7 BB S 3R Ak TR 2 B B TR OO R 2
B2 2 WL 2 T 9 BF 5 /09 e B B UL L B2 i
FT T 2% LB 45 A 1 el 2 o S B30 SRR A — AR
H RS AT DR DA LB RS Xt AL 45 4 i L
AR AL HEAT BT T o LASR 7R JLARIOUL 7 2 HILER o o 1o
TR B A AR S R OT k. CT
TR 8 A LS WA O FL MR 25 R B 5 vk L i HL R
AR A R, EH R CT k1
SRR AT N AU A

1 CT HsL s

CT HH 3y X F L5 Y0 R 74 8
Ve £ 5] A e, H X 9928 5 0 A [ 9 o i G
TR BN TR A 2 U, 38 I X G 2 g AT B
W 5 A s R 2R 00T A K T 2 0 S 1 2 AR A
1M 2 X PP 2E b 55 O i), 25 B AR B i A ) o ko
X G5 B n] DA BeAE X BRI BR EE T

g4 e N R 3G R A i R AR AT M B o
J2 U it 3 S VAN 7 ) (SY/ T 5358--2010)
BT CT H4 0 SO SE 56245 98

D) il £ — B3 i 38 50 SR 5 Bl IO )
B4 10.0 mm K 15.0~30.0 mm [ %50 6 2O
A O I RE 28 v, TE AN B R Z& 44 N 47 CT 4
i VR CT ML X5 2 U5 R R D g 5 4 b 149 AH XF
PLE 15 3 JC Bl R I A = 4250 E5

2) HHRE 1 PR A B TR N
W IR A, BRAR IR E N 2.4,
6,8,10,12 #1 14 MPa;

1 EERRE

Fig. 1 Experimental flow chart
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Fig.3 Digital cores during the decrease of confi-

ning pressures
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Fig.5 Pore network model during the decrease of

confining pressures
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Fig. 6  Relationship between porosity and confining

pressure
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Fig. 7 Poreradius probability distribution during the in-

crease of confining pressures
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Fig. 8  Shape factor probability distribution during

the increase of confining pressures
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Fig. 9 Throat length probability distribution during

the increase of confining pressures
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Fig. 12 Throat length probability distribution during
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