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Abstract : The reservoir sandstone is the sedimentary rock with many cemented sand particles. The different
physical property of the reservoir even in the same area results in different mechanical response and sand
production of the sandstone. Taking two types of the reservoir sandstones as research subjects, a numerical
model based on 3-Dimensional Particle-based Distinct Element (PFC3D) under cylindrical coordinate system
was used to simulate the micro-micro response of the sandstone considering the given confining pressure and
the oil flow rate. Meanwhile, the sanding initiation and the process of the development were analyzed. The
macro stress indicated that the reservoir sandstones with weaker cemented sand particles and less percent of
the cemented materials would yield and fail more easily, the sand production was initiated more easily as
well. Meanwhile, the stress of the parallel bonds indicated that the reservoir sandstones with granule and
less cemented materials dislodged from the sandstone more easily, and the force on the particle contact was

larger and the sandstone failure was more serious. Hence, the probability of the dislodged particles flowing
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into the wellbore was also much more. In addition, the particle displacement and rotation indicated that the

physical property of the sandstone played a significant influence on the mechanical response and the sand

production, the results also agreed with the above results. Therefore, the sand mechanical response and

sand production of reservoir sandstone are both different due to different physical property of the reservoir.

As a result, the reliable measures of the sand prediction and sand control will be adopted based on the

reservoir physical property and conditions.

Key words: reservoir sandstone; sand production; 3-Dimensional particle-based distinct element; mechanical

response; different physical property

filf J2 TSR # T il D 5 RE AR R 19 - 1
J71) R — A2 B R A2 3 R RN BRI DR S i DR
PR M Ay AT 2 A R AR R LR E L. H
T » it 5 o B8 £ X 6y 39 O G o 1 08 A
] PR AR 1 R e i TR BE S BEATT S o AS TR 4 1)
fift )2 o T UURRNS ) BB o 1 | b S ORE 1% KL 2 43
A D S URE 4 T2 AR AR 5 LK w0 (8] 1) 2 45
W I3 S5 A7 A 26 S LR WA D 45 1) 32 ) PR RE L [ 4
0T T SR AR I R DG A 5 RE Y A Ak
o H AT O b B Y B SRR AR AR A AL
b S0 0 By 0 4 e A S S ER A (. HOAR )
W i) A J= B0 e 7 A () 1) TR A7 0 5 oL 2 B
[ 1t A0 SRR L SCHR 2-5 156 7 3 Py o A B
WO AT T 0 W PR L L A5 SR 3R W6k 2 W 1 1Y
22 5 T AN [R) (8 25 A0 PR 45 A4 i o ORE A6 i
il fe b s s Bl A 22 5. S ILIFR I, A 2k
TR T AN 8] 1 RSURLTE R R R 45 4 50 A 2
Wb LB R T8 35 1 9 52 Wi 80K O F 5 A WL 45
X822 S R AR T E AR T B
A AR BRI A [R) 0 1 £ 2 D 2SS R AN T
SN I3RS T Bl SR A5 R R A AR A R B T
BEASA] AP AL AT R 22 57 . DL 5 XA
[ Wy P 2 14 B ML B 3 A7 0F 5 DA R Y 1 A5 7
AE 2 i Z 18] /9 7 )

AT 58 Tt w0 HLBE A F 5 3 200 T il
BT ROAEE AT . b T3 R Y JR BR B
WP R R, B AT BUE S T R 2 2 T Rm W T2
PRS- Qe 4 W A N7 3% S SR AL E 5 b T D
R BE S b 2o B v e URE Y 32 SRR A . B KL
(E TS BIE AT 5 HLIE RE A9 42 o — 2827 25 4 0L
A BE BT 5880 5 WUORL (9 12 3. I Papamichos 2§17,
Jensen S0 Li SN T R IR AR AR R R Y
WORERL, i —HER B AR AR M E kL iz 5
R S JIURL W] F) JE 495 o8 b o 0K 328 2l 19 52 W) {HLh
NS BEDF T e B WD PR3 T H B EOR T B

X TS B Ak 2= B S FL R L T R R A bR R
B AL 22 R B i R R % O TR
THELGE R AT A B TR e A B Y = 4

LI (LA 28 3 A il BT SR A R R B D D
I o oA T S VR b S AN [ P 1 U 0 D Y R
Wi o 32 B85 A S JURE R KL AR R BE 3 A L ABURE T8 1Y
R 235 ) Jo 28 A [ 1) 79 o 400 S i U= o A D S 0 3 O
A [R] A D0 T+ A0 i 7O Sl A e A O 1R
RO 3 AT R 1) 75 240 S 7 = 0 7 LA Rt A ) A A
K J i A FOSCR AT O S5 R A IR O R G AR R R
T N PR B B S SR B

1 HEER

TP b S22 0 2, 3 T 51 L 19 465 4 e <7 59 AL
[ T BT 1 5% o 95 A TR T ] RS
AMEE 75 mm, NAER 6 mm & 12 mm, RIS A
R 4 1 22 CHTIED 2 7 A D 34 IR L 2kt 57
FE A bR R 9 = 4 S90R: 0 KA R I 3
B0 O R U2 1 2 K R B 2 1 BT [
2 P 3 1A 2 IR 40 A P L 2 1 I R
P 3 <505 1 R 2 B0 B R AR BN L 150 B R A
753 2 /N U 1 % 5 o520 5 A 1 PR 5 0
Sy VR ORL L T4 2 b R D 10 43 1 Y
B G FL IR X L ST 2 A R T A e
LIRS s Ty AN A 1 R R 1 e s T E A
%ﬁﬁ@%ﬂﬁ%%*@%azgﬁﬁhﬁﬁﬁ
SESEYR A, Ry Ry B IOR: b 1 /N AR e s
48 ik R FBURLIE 55§/ 80 35 B e ) P e
105 o 0 T T A 0 6 20 0 I /b LB 2 e e 22
IRV RE A 51 I3 PR R4 490 I 74 £ 7 3 58 , S0 ]
FO M 25 0 5 25 5 O U 0 3 ORI R 180 B 1 T
3K A R A L LR T

HT TG 2 B 0 S 1 B 54 TR I 45 T R 119 150
SR 6 I 45 0 I A 45 0 5 19 5% 1 R A F B
LD B R LA — R e 4 R 1 A
AR S R R D T R S AL 5 4
TG TP 3R ok o S G 1 30 5 A IR 2 il A T
P R B LR 2 200 P ) 3 A 0 3 B
17 T B B R R, B
R R TR 1S LR WA AR 5%
A PSR R A 4 T A T 300 L 4 A T



http://gks.cqu.edu.cn

30 P RAEHRERKRE IR

% 36 %

X143 288 Aot RS BN R 1 TR S
B X [ T 118 8 AR A TR 47 (A 4L AN T 38 R
SR Z 5K it 2 — B0 WA 4 B PRl % )2
AR BUET R AR SR AR MY & S o]

1 AMEEVESHER

YE NG 2253 HT

[+—y—

B 1 SilypmE&s

1100

S
180 2
170 &
fm
Eund

0.1 1 10
$ifE/mm

Vs — HIORIBEEL  —- SRR
B2 kST ik

B3 miEE S SRR R E

(0,~0)/(0,+0,)

0 05 1 15 2 25 3 35 4 45 5
Sl AR %

Ty e UFEA T === TR YIS

kbl 92 1PV ¢ (27 b AELELH SR A A

B4 WMEEDENA#EILER

RS B 1MMEERDSE 82 FiEED A
b L o T FENEHMA  EEPOR R R
BRI AR b i 9 2 by i 5 2
W0 WORE 2 4 FER 1 F BRI
Uk 12 35 B/ mm 0.525~1.5 0.315~2.7
TR 45 A S/ % 37 52
IRAEFRIE o 0.4 0.5
AL T RIUR B 40 140 37 129
UKL 5 2R B 0.5 0.5
AT R 45 v ] SR BEE S, /kPa 1.0X10° 1. 25X 108
SEAT RS I 1) 3 BE S3, /kPa 1. 25X 108 1. 50X 108
AR pr /kg e m™? 760 760
KRR e /10 PPa s 1.48 1.48

Xof A LR G = 2 JURE Ui A Y R AT ) 2 B Gk
P 1L 5 5 SR )5 36 F PFC3D ) Fish i85 S A
TTRGSE 15 BRI bRt )2 B0 & I I 2 M R Z 5 O
GRATATIE & R N E R ee vt WA e o o TN Bk i R i
F R T R 3l 5 0 e UKL 8] 7 AR A AR AR
3 fo, D G=10emy s j=r.0.2) ARYECHR(13-14 T3
AR R0RL BRI (N gk ik XD

: Bint,

fd’; - <1 *Jn
K n, VA BRI S d, BB EAR . m, 2
AT EIC AL B 5 0, 2o 43501 S BUORLIZ 3l 14 F
Y3 FE (/o) FIGAARSE B it 2l BE (m/s) s 7.0, = A3
FEABAR AR 3 AT s B, TR UKL iz 25
JEEAS TRI T 7 AR 3 B A R B (P e s/m™) AR 4l =
4t Navier-Stokes J #2831,

B, = 150 7(173 w175 L gp”) "o —u |

p

(0, —upt v ) Ed (D

2
7 p; MR 1B (Pa/m) A% Ergun J7
FREEIIAR R

_ 2 J— _
o = 150 I s Aoy

nd? nd,

(o, —u;) (3
Horbe o AR B IS SR R B (m? /) Tl

J# kg/m’ . g W .m/s"5 w0 (G = ri0.2) HHLE

T sl i 2R B /s 5 d, N IORLI)SE 4 B AR m,

2 HEERSW

Xt T Ak = RIVAEAE A ] A DX I8 T A
T YA ] H ) PR AR 2 A 22 57 o RO SR 3 A o
b (9 7 20 O AN [ H R0 1) e A R R AR B A
ZESE . ASCHU T PIFPE R 00 A fE [ 10 MPa il
TR 4 m/s I 25 2400 A7 A 0 . EE B AT TP
ol J2= 00 o ) D R
2.1 WEERNEHEHNTHR

S5 L TR0 S A [0 BF o e SO sl ) S9URE ) 45 T 0




http://gks.cqu.edu.cn

% 24

HORD 5 IV T RS I O TR 1] 1) 12 45 18 555 5 A )
2R 2% JE A T Ay 8 HACRURE I 45 O A 85 1 TR i 420
5 HCEE T P A ] i J= A e A A () L A JE I

B 1k L A3 :l B r/R; Cr RERAT AL B 5L

SRR ED M A A il 2 . HEZE R R R P Y 0 A i
RERNBORH 1 PR A BT 2 R a1y
7 3 WAL L U L 17 3 g Xk L ) o7 5 AL o
U R BRI U5 WA AR (] £ JAF PR 58 o il A2 3l 0 58
L At 200 A R RS B R . Nk 1 IR e
1Rl 200 S R AR /0 » 5 /N R A UL A 4% fi 114
FURLECE D 3 86/ RE A2 BUORLAE S J1 A LT A )
SR S TBOBURL s 75 40, 55 1 Bl R b IR 4G T oh
I 5 SR B A ) 1) 1 2 5 v ORI 25
HIREIR TE A 5 — 28 o X T A SCRD o A7 B 5 L 1] s
A TRY AR A0 e T 220 A ] £ 300 968 37 38 ok R o 120 5 A0
B 1 0 2 AR TR A Bt O TR 3 A ATl T8 1
Tl it S22 b5 TRC 25 00 O ) R 5 2 2 — L S 2 A R
JEEE L BURLAG [ R RE R LA /N Y ORI A A 2E
AL AR 7R AR A1 T3 A B 0L K0 A 10 2 1Y
IO 38 R 22 o AN S 5 TR0 7 ) 2 e X B R —
s, 5 mEs SRR TEMFE R SN F AR . il T A
JED RS AE 1 AN [ A ) 2 B o ORI 8] 1) 58 45 40 Jo %ot
T0o 0 2 o7 )52 MR AR DR ey T OR8] 7 559 M 245 4
B 32 Bl UKL 7F 0 525 5 ) 55 TR 1 56 J3E
REE UL [V 23 Tl DR e 7 7 A AL R 1 1
A IEAE MR B R . P A [R]  E =
HRD S A 0 i ol R A 22 S 5 S B 4 RO R A B
ok A ] — DX, Al 2 T T2 D 20U 45 A4 1) A 1]
SEER A R A BE — BRI IE . 75 Z R B A
i )2 A 25t LA £ A T R 9 1
5 R LIARGE RS A 9 V) 18] 18 7 S e irh o F 06 f
JOL T3 AR X S T ST O 3 4 0 R R
Rt A SCHIRTE 1 BT SR Hh AR R 5 i 16 g A2 4 4 ]
6~7 PRI B ST 0y — o0 Ml oy — o, 5 r/R IR FR
k. AR oRE 1 M6l 2 a0 0 L Y i Dz g i
(BT R LA 107 7 W (1 % IO 9 07 75 BE 8 23 AL Pt
ML 5K S AR E— Sy B TER 1 A= b
PRI R — 8 A By P R
1.8

1.6

f14

a,/o,

12
1.0
0.8

01 2 3 4 5 6 7 & 9 10 11
r/R,
R AV LYY S L LR P Hp

5 EEREER ;’—” EhsaHEE

X S S R B At 0 B R B R B ) e 4 AT 31
16
14
£ 12
2
— 10
o
o8
s
4 \
‘\
2 \\_Ei,rnxk

72 35 4 5 6 7 8 010 11
FIR,

e SRR —me HEORBDRL
6 AEMEENMIEEN o —0o T

=]

3

A
[\

N

(o,~0 ) /MPa
~
o

] z
o [}
>
’/
£
2

'/

¢
\

L

S

S
/
/

|
I
-~

|
i

1 2 3 4 5 6 7 8 90 10 1I
rIR,
s S URBPRE == m 520 B R

7 AEMEEXNREHEEI 0 —o B

P 6 AIEL 7 (2 Rk T RLid i 73 A B A0 o 1Y
oy DX T3 oK il B . ar XN ) LA A 5 4 2R O Ak
fil o DX 38R PN )RR L 3 IS S 239 i AR Sy 32 XS8R Y
BR; Sy . B S FIE 6 s PIRRD A Y 98 1 X 28 4
fLH G R R R ZY 18 mm Hl 12 mm, Al e 4 X
SRR E Dy 3 mm, JUPREASE TR 73 B 23 A X8, A 5] 8
7 oy DS R ot 98 DX B RS S 52 00 e R 5
Wi L AELEZ R[] 10 # 26 Y FL A - 0 XK 22 4 XY
IO J3 38 AR X BN R FE B 10 HR s T il 2B
AT B T AN [R) AR N7 2 B EE B S — b R
8 28 1 X B PP R 2 18 mim B4 X ek Y JR
A0 1 mm, o KBCRE B RT 12 4 A RESRAT U &
10 It 7 19 S84 DX BRS 30T 149 2 3 o 2 1 20 X R D, 28
P DX R /N A T2 0270 7 il 2R AR P10 Gk R

bA

Pt 9%
A TN
- AR

7IX. ,
m lﬁ_lxi e

/ ’
(@)
\ONEX

\
T

1x 2K

N7

8 WAEHFXE




http://gks.cqu.edu.cn

32 P RAEHRERKRE IR

% 36 %

AR B T3 45 3R i ST 18T 9~ 10 28 3 #r fi
T oy —o. GFIN p Z IR FR I 5515 7
114 JeE Ml 421 405 2R R (e A0 2% 2R b A7 LA 9T . T 9 B
715 FE ) P00 AL 3 2 T L 5 1 b T2 D ) Al Dz
77 i £ 5 T Rl AR ST O 7 oy s B N 5 m/
s IS5 1 MR E A0 A S e fE il 2 5L T AR 2 A
it J2 000 o 19 Al 2 ) i £ 5 e AR it 2 0 (L i K508 HE
B W R W LR BN S350 10 iR TR
AR RN TR] 53 DX 04 i B2 A3 o0 A 5 R R WIS 1 R
JERD 5 T Al 200 AR 28 B R R 5 R AL
18 mm [ XS I BB IX 5 18] 5 A9 458 — B0 2R
2 Pl J2 B0 5 T A it 26 AR 22 B0 L i A T AR IR
O e =R NP 26 é S P A VA b B 5 e SR e
PR AT B HIOWURE 2] 56 L BR 30T . ol 45 55 L 3% 2 1 5 2L
Wb N B R b e R R R o AR 3 A
T A LRI AL 1 T4 2 B PP R AR AN R L B A b
I AR AL 2 R AN (A A AR A 22 5 N T
TR I 2 5 55 R R 245 5% i B b I A 2 L AR TR A1 )
VR R 9 UL I 235 1 O 8™ B, D o i R A A ™
PR H R T 22 OO B IR AR 48 Y AT

2 g N
RETE B A, bl 2
50
45
40
%’ 35 S URMRAIE 2
~ 30 sthvmmme,
§ 25 fo | T
- Dlmmmsipn Y.
S ST
10
5
0 5 10 15 20 25 30 35 40
SEI4)8; S p/MPa

VT w— R LR S m/s === B0 RS mis
—— R4 m/s == SRR R mis

9 FHNAE s —0 ZEWXER

50

45

40

35 SRR
i R 2

5" 25 V /

3 20 ,«"' HRIERL
- J 2

o L]

10} / /!/

,
0 ‘lll/sj‘fv:‘j(‘jgl]() m/s ) ) ) )
0 5 10 15 20 25 30
SE34 S p/MPa
Vi = SRR RL3IX — S5 LR 41X
=== REZIX == 2RI R4

10 ARSEANFHARLANE 6 —0. ZEHXF

3540

2.2 WEERNNFHEHITAR
R w25 R B U 7 R R e
B IEREAVE T B a5 K A BT VI IR HLR
5 D e W TR B WA S D o URL D e B
R EREERD MR L, O 1 R
it 22 1 H D BB, AR SO 20 0 A 8 T 5 100 25 JURE 1Y
PAK X
11 RN 12 5 T 1 URLORG 45 1 F- 24 5K
S MBTRE A A . A DR 3 RIS 1 bl =
B B4 I D AR i P i R 1) 32 2l X 32 % V2 4 S
TSRO, ERAE TR RN 5 2 4%
A OB R A A VR TR O A el R 1 7 RE
BER s IO i 2 I T2 5 o MR 45 R R N
JBS A5 W 5T 9 b 4 P AR L 2R 2 A )= BN L A ] B b
TIVERIR 565 1 Rl )2 B0 5 1 SRS 485 ) Jo O 45 ) WO
H U A 4 2 L Y S BE R TH AN T AR B e
LT U/ ORI P 42 S IO 7 39 5 DS ARG 25
MR RE Z . B 12 5 11 T BE . 0
TR A [7] (19 o7 B, R &5 B 1K BT 0 7 B U SR F) K
TE B 555 £ R O i B B 07 5 B W T TS SRR L 1 ]
551 R TR 0 e 1 Ji AR A R 5 IR T BT R A7 AR
B GHENARIE 918 10 WA .
80

70
60

\
50 \
\

40

30 \
20

$%% 71/MPa

T s e S LT AA L o e B il AL
S AN AR S 2L A

i =

11 R[E L E X BB %

w A
S

(=}

13 J1/MPa

0 1 2
U B TRES mmm BE2FBDEL
12 ARMEEMMEFITHESNADE



http://gks.cqu.edu.cn

% 24

CUIE I S NN DR G R =N R B A o iy 33

13 FIET 14 20 30 £ JEE 838 1 UKL 9 f2 45
P 13 B 245 SR ] R0 55 L RR 20 1) 1 o JORE (37 RS B0 HL
S 1 RD AR TR N ) 3 B B R — 4 LS R [R] R
VLIS 1 ARl 2 10 5 ph T 0L 8] 1 M 45 1k 50 22, A
I (9 A7 B 358 52 BT IR T 4 By B ) KL
2 R LA, R (&1 14 308 T A Rk
A 9 UL XSS L 114 - 24 057 5  JFE 45 2R b W A /N 1Y
TIURE V7% (B A o HXE T R R 9 R 5 ki A2 L 5 1 Fff
ol A7 800 2 AURE 14 37 8% 2L, L 45 2R [R) A 0 B R A 55
ZINER) IR J] L 422 fih 1) 0K 5 /0 o UKL 5 008 1] ) Ji
SEVERCIE DA A S WO T B R 32 7% 3 3 B
2 /NS JORE 25 5 A X S8 3 P A 2l D A
VB

0.10
0.09
0.08

\g 0.07

& 0.06

::— 0.05

& 0.04
0.03
0.02

1
‘\
oot %

.--- - - —
0 1 2 3 4 5 6 7 8 9 10 11
riR;

P S FIBAAS = mm S2RBLR
13 R X 8 0 Bk i T 1 7

o
f=}
>3]

=]
(=}
~~

f=1 f=] f=}
S 2
N (=2}
-l
el

=1l :
E ¢

< 0.03f \\
0.02}

0 - —
04 0.6 0.8 1.0 1.2 1.4 1.6

r/mm

s =t UFIBRE mmm S52E PR
B 14 7R [ 43 8 BUkL 3 K2 f F £ 40 %

S A% /mm

T3H RS T PRI Z R i RS Bl [
15 iR HAS R R R 5 1 Bl 6l 2 B0 o BORL Y F 3
BOR » HLEE Sl B R A JE LR M5 2w e e UL %
SRR A A L /N B BUAE T B 3 Y B
VEWIEE 1 Rk R0 A S M b . LA R AR B
TEHF 25 AFAR (RIS A 2 0 0 0 At 20 8 52 o
Kol T2 1Bl 2 00 OB /) HBURE (8] (Y J5E 45
P R 3l % FIOREL 1) 48 B T B I ) K R Al
A e T R A R U L i A D) OR8] B SF- 47 Rk 45
IR, R 25 e () 1 o R AL B 22 A M 485

RS E PR %, 5P 13 M 14 5k 1 A2
e —EL

IR T R A B A A — E I Gl 2 D W)
PEFEAE AN [F) AL A 8D g 22 Wi AN ) o R 53152 36 7y
KA HL I A5 55 1 il J2= 00 S o KL 45 00 452 /D 1)
AR A ORL 19 B R BE B R, HLB 2 I A A AR
W35 S Dy WO D S B AR 508 1) B0k i 22 L b
ARSI L U)ok A A R S UKL 2 i I
JLAGHOR o IR B AR e 1 il T R 5 7 P i
B3 I 2 ) L A A0 R AR L 2 W AT R A S B B i
FECT 2R v o RV 78 ] — DXy 0 8 A [ s 25
BB Z YRR AR B A )+ 0D Y R A R0 R S A R
2255 DRI B A X A Y i 2 T R 2 AT D
T A0 AL .

T

-
S -
o

[ [ [
S ©
[3%) S

—_—
BEPNALH G :0.075 m
(b)EE2FMEIZ S

B 15 [ H bR A X B A F k5

3 #Hit

BT HEARAR AR N A9 = 2 WORL I & (e A Y L 73 A
TSRV 64 4 T2 0 o 0 W R 3 e 23 A R A
KRR B .

D RY 5 B 2 R T3 45 SR s i T R i 7 o
TR B2/ ELICAS PR 22 126 1 Rl 2 025 ) 22 4k
ST L ELWR(E R A A Xl R LA R R ]
THRE 1) 32 3 % 2 it T2 9~ PI0 e R Sk 0K 7 2B 1 3t



http://gks.cqu.edu.cn

34 P RAEHRERKRE IR

% 36 %

WK BORL IR 45 W3R 22, W0 35 B ZR IR T L P
JAC ) R 2 R 7 K 46 3 G TP R B8 gl T A
by WP JLRER .

2)RY A T ) A 0L T3 2 RO i3 1 D 6 b 445 L
T1 AR A BRI A2 A2 TN EE Bl . L R UL AR 1
Tl J2 0 i By Ok Has gh R 20, B8 T
51 Rk = O BURLAC /N L BRSSP 2% il iz Bl
R 25 ) IR 7 T R S B AR ) 1 R
2 R T B A 2 AG I LR

EIRBEFEAE R W] 0 T B IR WAE B R 4
JRR T 2R » e 2T X i 2 0 P R A 118 22 S R AT 0 AL
BOPHT A RESRE HH A AR L B0 AN B e A T i
DA 72 s A S 0 7 114 O R R

& 30k

L1/, 85, BRI, % HEWES MR-
PITEUUHC XA i MEAR 2 M B LT ] RAAFEAR S &
¥, 2011,5(4): 29-32,
Fan X J, Huang Y, Hou D L, et al. Relationship between
physical property and deliverability: an example from
changxing bioreef-shoal reservoir of yuanba area [ ] ].
Natural Gas Technology and Economy.2011,5(4): 29-32.

(2] 2%, B2, kML, 2. N6 H X Gl 56 41 6% 2 55 AE
BeH MR A, 2012,26(1): 168-174.
Wu B, Wang X Z, Zhang F, et al. Reservoir char-
acteristics and controp factor of feixiaguan formation in
northern sichuan[ ]J]. Geoscience, 2012,26(1) . 168-174.

(318, XA, RIERE 5. KRR = BRI
JEREZRES ER R R T ] ke Floal <R, 2012,
19(1):58-61.
Liang X, Deng H W, Qin Y Q, et al. Reservoir
characteristics and main control factors of the Q3 and Q4
menbers of Fuyu reservoir in Changyuan area, Daqing []].
Special Oil and Gas Reservoir, 2012, 19(1):58-61.

(4 20, B, Ao, 55, MEARM KA R R UL S i B RHE

SEERIL AR .2012, 34(1): 20-24.

Li B, He K, He Z L, et al. Carboniferous weathered
crust reservoir characteristics and influential factors in
Zhundong area [J]. Journal of Oil and Gas Technology,
2012, 34(1). 20-24.

(5 T2, 7 00, 2 o BEFDIN X & 20 W5 1% 2
FAAE B AR Z M LT]. B Al A, 2012, 5(1): 15:18.
Li J] N, Lu S F, Hai A P. Characteristics and
evaluation of reservoir in Chegu 20 buried hill of Shengli
Oilfield [J]. Complex Hydrocarbon Reservoirs, 2012,
5(1): 15-18.

[ 6] JaMe, MR, M5, P KMZHR L7 Y3k
B E R [, 5t <O, 2012, 24

(3): 66-73.

Zhou H, Huang SJ, Lan Y F. Types of clay minerals

and its effects on reservoir properties of Chang 6 oil

reservoir set in uaqing area [ J . Ordos Basin,
Lithologic Reservoirs, 2012, 2012, 24(3): 66-73.

L7120, $oukil, LM%, 2 ok iz B8 M H X i 2
W sZm L], PAMEETR . 2011, 16(12) :50-54.

LiL, JuBS, Jiang H Y, etal. Fine grains migration and
its effect on the physical properties of oil formations []].
Sino-global Energy, 2011, 16(12) :50-54.

[ 8 JiEZENI, 4B ut R, 2EW . 5. I3 6 XA R

B RBUARE I SR T2 HART ], 7 TR ARKE
R ARBFER, 2009, 28(Sup): 131-134.
Wang X G, Zou H L, Li G C, et al. Cold heavy oil
production with limited sand influx and technology
study for 6 bolck, Sudan [ J]. Journal of liaoning
technical university: Natural Science, 2009, 28 (Sup):
131-134.

[ 9 ] Papamichos E, Vardoulakis I, Tronvoll J, et al.
Volumetric sand production model and experiment [ J].
International Journal for Numerical and Analytical
Methods in Geomechanics, 2001, 25(8) . 789-808.

[10] Jensen R P, Preece D S, Cook B K, et al. Modeling
sand production with darcy-flow coupled with discrete
elements [ C]//Proceedings of the 10th International
Conference on Computer Methods and Advances in
Oeo’mechanics, Desai, Eel. Tucson, Arizona, 2001:
819-822.

[11] Li L, Holt R. Particle scale reservoir mechanics [J]. Oil and
Gas Science and Technology , 2002,57(5) :525-538.

[12] Li L, Papamichos E, Cerasi P. Investigation of sand
production mechanics using DEM with fluid flow [C]//
Eurock 2006: Multiphysics Coupling and Long Term
Behavior in Rock Mechanics:241-247.

L1370 XU%eHt, VFBH. BETAE A AR R il D = B AR R i

IEHFET . A TR, 2013,35(5) . 871-878.
Liu X' S, Xu M. Design and research on 3-dimensional
numerical model of sand production in oil wellbore
based on cylindrical coordinate system [J]. Journal of
Geotechnical Engineering, 2013,35(5) :871-878.

Cl4] 0 5es, Bl BT =4k i [ A% A B8 Ay il I b b 4a
WAL BEE[)]. 5+ 1%, 2013,34(8) : 2363-2370.
Liu X S, Xu M. Micromechanism of sand production in
oil well based on 3-Dimensional coupled fluid-solid
model [ J]. Rock and Soil Mechanics, 2013, 34 (8):
2363-2370.

(B 3 B



