LR 2022453 7 78S 11 61-70 B
2>

JAEENE A

Petroleum Science Bulletin

P )1 B R B Jis T
St

A2, RATT, BRI

KR GESE I B A

jE

1 EA I (s Al LARARE, JbaT 102249
2 EA A A CARBORBIRBEATIRA T, Jbat 102206
* M fEVEE, jinyancup@]163.com, tanpeng09jy@]163.com

Wik FL4: 2020-09-10
FE 5 AR =LA FIH (51874321) )

% W) T B R R R TR T R AE R B RSB, KA REUFHASREEWAEZRES .
AXETEREFRESRABEREAGENERRNE = HRXBER, SETFERTEAKN Rk hit g
WHEKZR, WHEERER; AL, B AN REE5EEARXEANEFRTEL, TEXMER
HEREGHNAPATEREZAEGY RONT W, BT IRBRNEANRENA T BT RAE. FRERK
W, REAIHRESEEAHRATATE, RESHAFTRIRERRRY REX: OZELTEERRY
By QBEERRTY R; QFETEERLRNY R, AERBHAEEE; OBEEELRIT R—CHEEE,
BREEARETH MY & OF LA REFAHEHN Y R, MEERE W, ME4FHAEHEEFELEN
BHA, AEAYRETEEMABE URTEN TENEFTRRRENE; RELREN 4 NEHME R
BERTHEN SN EMRRERNL, EERESENN A ZFARAPREAREE EERRIX TR, &
FTRERNEMERFHAZRNEERAR, FRERTHNRNBERELEREGHS G T ERE TR
(&

N

Iy

Kbl RETE; SNER; R4

®
(\ﬁ;;
it
it
i

Differences and causes of fracture height geometry for Longmaxi shale
with different burial depths in the Sichuan basin

TAN Peng"?, JIN Yan', CHEN Gang’
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Abstract Due to the combined effects of complex in-situ stress states and geological characteristics of the Longmaxi
shale formation, the hydraulic fracture height growth geometry and propagation exhibited great differences at different
burial depths. In this paper, through many true triaxial fracturing experiments of deep and medium-deep shale outcrops, the
hydraulic fracture propagation height behavior of shale at different burial depths was summarized, and the main influencing
factors were obtained. Moreover, considering the effects of two dominant influence factors, namely the bonding strength
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and the frictional characteristics of shale bedding planes, a three-dimensional numerical model to describe the interaction
mechanism between the hydraulic fracture and the beddings was established. The effects of interface strength and in-situ
stress on fracture penetration behavior were evaluated quantitatively, and then a comprehensive chart was proposed.
Results showed that according to the intersection relationship between the hydraulic fracture and the bedding planes, five
basic types of the hydraulic fracture initiation and propagation near the wellbore in shale were obtained: (D Hydraulic frac-
ture initiated and propagated perpendicular to the bedding planes; @ Hydraulic fracture initiated and propagated paralleled
to the bedding planes; 3 Hydraulic fracture initiated and propagated perpendicular to the bedding planes. During fracture
propagation, a fishbone-like fracture network was induced by diverging from and bypassing the weak bedding planes; @
Hydraulic fracture initiated and propagated paralleled to the bedding planes. During the fracture propagation, penetration
behavior occurred as the bonding strength of the bedding plane was larger while arrest or swerve behaviors occurred as the
bonding strength of the bedding plane was smaller; & Hydraulic fracture initiated and propagated simultaneously from a few
natural fractures near the initiation point, and then diverted into a different propagation path by the bedding planes. The hy-
draulic fracture network in the vertical direction gradually changed from a small horizontal sweep type to a large horizontal
sweep type as the depth increased. The final fracture pattern for the medium-deep shale was a fishbone fracture network
with transverse fractures as main fractures, while for the deep shale the stepped fracture network with horizontal fractures
was the main fracture pattern. The bedding cementing strength and vertical stress difference coefficient determined the
intersection mode between the hydraulic fracture and beddings, thus controlling the final fracture height morphology of
shale formation with different depths. The findings obtained in this paper could provide an insight for understanding the

geometry and behavior of shale fracture networks and guide the fracturing treatment.
Keywords deep shale; network fracturing; fracture geometry; fracture height; layer penetration
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Table 1 Five types of hydraulic fracture initiation and propagation near the wellbore for shale
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