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Characteristics and main controlling factors of fractures

in gas reservoir of Xujiahe Formation, Dayi Structure
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Abstract: The gas reservoir of the Xujiahe Formation in the Dayi Structure is a fractured reservoir. The genera-
tion degree of fracture is the key factor for natural gas enrichment and high productivity. According to the core
and logging data from 14 wells, combined with structural and sedimentary facies analyses as well as ancient tec-
tonic stress field simulation, it has been concluded that 3 genetic types of fractures exist in the study area, inclu-
ding structural fracture, stratification fracture and abnormal pressure blowdown fracture. Structural and stratifica-
tion fractures are relatively more effective ; however, they are usually in smaller amount, and extend for short dis-
tance and narrow width. They are filled for higher degree and have stronger heterogeneity. Small formation stress
and weak deformation are the primary causes for the poor development of structural fractures. Induced feather
fractures during the Himalayan period control the formation and distribution of structural fractures. Parallel
beddings and inclined beddings which develop in the distributary channels of delta plains and delta fronts are the
main bedding types for stratification fracture formation. The genetic types of fractures, filling characteristics,
later denudation and current ground stress field control the effectiveness of fractures.
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Fig. 1 Structural map of 3rd member of Xujiahe Formation, Dayi Structure, western Sichuan
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Fig.2  Genetic types of fractures in gas reservoirs of Xujiahe Formation, Dayi Structure, western Sichuan
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Table 1 Average ground stress of acoustic emission test of directional samples from
2nd-3rd members of Xujiahe Formation in areas surrounding Dayi Structure, western Sichuan
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Table 2 Rock mechanics parameters of 2nd—3rd members of Xujiahe Formation
of Dayi drilling cores and surrounding outcrops in western Sichuan
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Fig.3 Maximum principal stress of 2nd—3rd members

of Xujiahe Formation, Dayi Structure, western Sichuan
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Table 3 Deformation amount and rate of each
layer of Dayi Structure, western Sichuan
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Fig.4 Relationship between stratification fractures and paleocurrent directions
in sand group I, 3rd member of Xujiahe Formation, Dayi Structure, western Sichuan
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Fig.5 Fracture development degrees in each small layer of sand group I

of 2nd-3rd members of Xujiahe Formation, Dayi Structure, western Sichuan

AN 1 R ) T REE A R, SREE XS ik
JE R TTHR R T 248 1B IB BE T, RIVREEE (AT 3L
P RIS H AT TR S R UK S , REA i
IR AR R R 22

SR (14 B PR A8 TR 47 T A B A 3 A TT 21 <
TRCRGEAT RV E M i BN R, JZBEETT /N Hb
JRFRME N RZZEMIRS AT AR, Wik
B T BN W A1 AR P a A A IR A SPLIR 5K R A
TIBTYIREE , XAREEFEMIE | 58 B (19 4 B Al

SN T AR A R

PNERIEE i Vi S i E e s U PNE]
a3 20 o I A SRR B e o — D R E R
HRIZREEIL LR ISR AR TT S SR 1S L T
M A% ke S A s Bl R
F T IRRE e 1) 26 PR O el LA A R i )
FR A ANTURE . FeWTAY Sio, ITH =ik T

HAKERDE, HH IR CaCO, T EIRAIE 1)
R AR A AT DUTE IS &5 33k B8 47 T FN 5 fift A UL
TEMELE I TE T F A N B B2 ], [ 4S5 i A A5k
FEAK, SN, TR AR THRAWEZE, L2
R AR T T 0 J50RN 18 5 5 5 5k I (1) 24 4%
W SHZE T R uE RRAR T RaE A R, IKE 3
JERTMEE A D B R A B 2T iR T T
FoHL 2 T A R AR 25

VA TV P 2 o A AT R 1) — i TR
FER ., FHIRsE R T B0 i, A e AR 2,
0 — B85 se IR0 Vs o, 4% 1) 375 1 3 | Y
BEMARNE N 780 K E M IX 8 — & W
TAEH (B AV B R B, U /N, R A
Lo, HFERE 102 3 ORE 7 I W3 1 # k4
LR AR B A DR R W BA RIS X
BRI T IXEE P a2 8 & b2 6, A3 ] F



LA

Wil s, 45, REMIEA G A ~UBREE & B RHIE e BN R -35-

JE WML R AR s i & AR A E A

LA b N ) 3 255 e H TR SR AR 7 1R Y
WRAPIRAS B A e YA ) 55 B4 v )
Yyt KOK-FE 0 375 [0 AT AGELE 1D )
NI UL 3 S TN DO RN SIS ST WARIEN L1
MBBETE n) 5 B K FE N ) 1) L SRAE T R
N P M R 22 WK IR R WSS, KRR
A58 58 1) 5 B KOKAY 20 ) 05 AT — e e i, 3
HETTRE M SO AR ) S RE O e b, B A
A, XA A S i e Tt s

=Rt RUE RN ¥ 3cEst ¥ P NN
JeP ] AR AT R AL 1) 4 AR EFEGE ) B4
W 13 F B ARVE KT AR PG H i, AR
PO ) ALV [ 2445 5 804 W 1 8 KK 0 )
T PPATEUIN R BE AR SE A ] T 24 4 A RovE i 1
S INRE 1 L VE 4% K E 3 I AV )
REA AR 30T, ma ) B b AR 1) 24 4% 5 84
Hb N 1 5 85 KKV 2 10 77 K AR B AR A8 B e 1, ASH)
TREERIT A2, K& 2 I =B 1w
H 4.6 /N2 AR M, RE 103 H20 — Bl pgdt
] P4 4% A R 2%

4 4Eip

1) REMEM ——W = BR &Mk s | )28
G N v M SR g% 3 MO I 2R R R SR M
B L )= BRAE A ROVE AR Bt R AR R 4K
A EEREGE R AR L H SR B B A T
Beb SEME  TE A | 0 HURR B AR N B A8
Jo P 5 5 )AL

2) HUJZE BT 32 B 3 /0N AR T 58 2 K 2 A 3 2 K
TAT2H OPORA Tt 4% T R JRE AR RS 5 2 AR AS DU TAT
WIS R T RERE 7 RS2 S AU SPLAR IR A= I =
P, VB J2 BRI DRI J2 52 SURS Az B W J2 A A e A i
BERTFMAMME, LT T =M S0E |

[10]  ESFAE, Ak, v B m il s S b PP [ ] . VA T <t
57,1997 ,2(1) :44-50.

[11]  BFA, X455, ok SRR, 45, 130 28 Wi 5 Ol oG
R[] AR ,2006,27(2) :38-42.

[12]  XUFRHE, MRS, AN, 45, rp AR W A s A RRAE B H
TR L. T, 2007 ,26 (1) 144-45.

[13] EEW, JUFN, KeithRigh J. St &= — B4 L Y IEAN:
AE R R B R T ). DU, 1996,14(2) :66-T74.

= MAMET G L TE A TR B R B = A
TN 22 B 3 )2 BRAE (19 A B 1) 525y
VLRI s [B) AT Kty K T A, B TR
A 5 =B T2 = fr 1 I3 SO B JRE b (A v
JEHEE LR, HiTE R AR B BA B fL B 5%
P & RS2 AT M T

Sk

(1] BF, B, R IV DY HiIX =8 R M F 40 — Bz
ARSI HT S VTR T [ T] . A i s BR 9 B %, 2009 ,44(3) .
341-346.

(2] WHR, 20 BRI 5, 55 )1 PO ARG 2 L =& S 5
HPTRUAR R B AL FRAE [ T]. A3t RIR R (T A T 2
Be2#4Rk) ,2008 ,30(5) :5-10.

[3] AEsE, RROAT BB 5 P KB — | = B R RHE
RAEHIFR R [T]. AW KRR (LA B2k ),
2010,32(6) :366-369.

(4] Wi 240, 8. NP IR TILAg G R E S R R [T ].
AR, 2011 ,33(4) :384-387.

(5] VRA,EH b LT OGRS WiE ey
TAARAELT]. A SEge BT, 2011,33(1) :12-16.

(6] MR, BRIV 557 5. )1 7Y A b 720 200 533 20 DR A
A BRI AL 7). SEREE TR 2E R . A ARBLEE AR, 2006,
33(4) :376-383.

(7] 2k, XIRAR , LA, 25 J0 0] Ll b s 43 BE— s Al
TEAE R 25 AR TEARAE [ T ] . mUHREE TR 224 . B AR B2
Jiit ,2008 ,35 (4) :440-453.

[8] ZEJE2R, R, M A 28R SN [ 1], RERK Tk,
2006,26(10) :33-36.

(9] =i, gk, AT ES. DU )] 00 )1 PG 380 B 20 5T 2 D B0 Ak
BFSELI]. A SEg b5, 2011 ,33(3) :274-281.

(101 WeMJT, BE, T 0, 25, W R HAE FL—55 6 2 R4
R s DAESA-FE T T2 29 A 6 [ 0] A i S 56 b
2012,34(S1) :76-79.

[11]  E=&, & RAE W 1] 1l A5 A R A A0 i iy
P[], EREE D kR 2008,38(10) :1221-1233.

[12] LM, A4 s, 55, el Tl a2 W 2498 gh iR
S ol t AR TE A w0 20 W58 [ 1], b R HbJRT, 2008,
30(4) :996-1003.

(14]  SKIELL, MBS BRIGEEE. 101 25 Hh vy A 4R AR Al i AR A S
KEBEHIFEZEL]]. o EHR,2008,35(5) :1017-1030.
(157  WRBEM, 255, RIS . B —H: b i X8 28 R DA &

WEFELT]. Ui 2748, 2007 ,27 (1) . 7-11.
[16] ER,Z4E T, XD6H, 55 5w b XA SO R
o8 - b B JE A i Hb B AT T, 2011
[17]  JRWRE R, RIEK, 55, B e SR 2 % - AR T
A [ R]. AR b AR 422 7] ,2004.
(HE HILH)



