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Fig. 1 Node form of enrichment shape functions
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Fig. 2 Damage variable D and state of cracks

0<D<I1

[T T I

D=0




ERE

AN L4 LA s R K R AR AL

769

K Gies Gue Fl Gye 435120 T3S 1T RUFL TIT AY il
FWrEER R, Gy, Gy Al Gy 4050k 1 R 11 &Y
A1 TIT BUBT L BE R R . a,, s a, > a, £ 43 51 Sy o 0]
R L
2.3 KAEHBPREHTE
FLBR IR AR FF R BT i RSB =S AN 1B 3 s
Y1) 37 3 il 2
v, =— (k,/WVp €))
Aorf o B PRAR Y T, R, Y RB R,
v RS TR BE L N p R BB Y R BB .
2 1) 3 BN A2
v,=¢,(p, — b,
v=1c,(p,— p,)
A ov, Ry, 300 R 24 1T RIS T, p,
R B RE AT R LB AR R B N
p, i p, 709 g 5% b T LB . o, Al e, 73500
SLHE T IR R RAL

(10)

3 EHlah
3.1 HEEH

IR 1500 m it 2 J5He N T3 500K 38
o, >0, . = o, WO TN oK, R
P A 2, W o R 2 SCHE KT T TR )
R0 2% 1) [ A R 2 800G 3R L T AR Y Ak R T
T () A, SRy LT X Il 1) S 0 7 e A L AR R
SR 20 mX 20 m, UL AR AT AR d=0. 15 m,
K aprw, WZHERRZE c =6e—14 m/(Pa-+s),
TR EE 1 =2.5 P, ZEHEE R 0. 36 m* /min.,

BTV RA KT H ABAQUS F# )% 7 & 1
RB IEAT 25 1) R AR AS [) g 7 41 T 0 A O 4%

3 I TT b LI R S A X

Fig. 3 Flow pattern of fluid in fractured element
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Fig. 4 Model of hydraulic fracturing
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Fig.5 Cracks extension of isotropy with different load
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Fig. 6 Comparison of water injection pressure curves
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Fig. 7 Cracks extension of transverse isotropy with different load
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Fig. 9 Cracks extension with different bedding tensile strength
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Study on the law of transverse isotropic reservoir crack
extension during hydraulic fracture
SUN Ke-ming®, ZHANG Shu-cui, LI Tian-shu

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract; With the difference between transverse isotropic and isotropic reservoir during hydraulic frac-
ture, mechanical model was established based on the extended finite element method. Crack criterions
were developed by subroutine in ABAQUS. The law of transverse isotropic reservoir crack propagation
was studied on the base of which numerical simulation results coincided well with analytical solution re-
sults and the field measured curve with isotropic material. It had drawn some conclusions. The crack
propagation direction is codetermined by in-situ stress, bedding direction, rock and interface tensile
strength. Injection pressure produces stress concentration at the crack tip during hydraulic fracturing.
Crack extends along the bedding when the stress component normal to interface reaches the interface
tensile strength first whereas crack extend vertical to minimum in-situ stress. Crack propagation rate de-
creased with increasing of bedding tensile strength. With fracturing fluid injection, the crack length and
width growth decrease due to the leak-off of formation.

Key words: hydraulic fracturing;crack criterion;crack extension; XFEM;transverse isotropic



