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Abstract: In the actual hydraulic fracturing process, the fracture always extends along a direction per-
pendicular to the minimum stress. The distribution of the in-situ stress and the interaction between mul-
tiple fractures (stress shadow effect) play important roles in the formation of a complex fracture net-
work. Based on the extended finite element method (XFEM), in this paper, we simulate the arbitrary
propagation of fractures in porous media. Since we introduce the enriched degree of freedom based on the

traditional finite element method (FEM), with which we can describe discontinuous displacement, the
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fracture can be propagated independent of the mesh. By introducing a one-dimensional flow assumption,

we solve the lubrication equation, taking into account the flow of the fluid in the fracture. At the same

time, we also consider the leak-off effect of the fracture on the matrix. We investigate the influence of the

propagation pattern and stage distance on the fracture morphology under different perforation spacing in

the actual construction. The results show the fracture in the middle is shielded when the stage spacing is

too small. In addition, the fracture will turn due to the stress shadow effect.

Key words: hydraulic fracturing; extended finite element method (XFEM) ; stress shadow effect;

multi-stage fracturing
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Fig.1  Schematic diagram of multi-stage fracturing of

horizontal wells
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Fig.2 Schematic diagram of radial flow and normal flow

in fracture
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Fig.4 Comparison between numberical calculation results and analytical solutions in KGD model with viscosity-dominated crack propagation

(2) =S MK sy R
REFHM S B A, ERBRERN =
0.01 P, b 1y L HE LS E K, =5.15. KT

1.0-

— fEWTR
- ﬁ? IILM*%
0.8F —— HEERMK
—— SRk
g
£ o6t
i
.
= 04f
o
244
R o2t
O 1 1 1 J
0 25 5.0 75 10.0

B‘JLI:UJ/S
() FR¥E L R 485K TT 56 %

4.0, FRWPK ) 2 ey R L AR R Rk E S0,
DRI ml AP 25 6 2 B9 AT e R i L. BCfE AU A &5
550 IO B i AT A AT LB 5 s . AT RLEE

20
— RN

— }lhlx_x‘l%
—— R
—— SR

0 2.5 S.b 7.5 10.0
i [E/s
(b) ZRIE L BN 7 BE R 8] (A5 4k

A5 HEHANERFMEEFHREY RY-Fd LT KGD A 6 #4769 1

Fig.5 Comparison between numberical calculation results and analytical solutions in KGD model with ductility-dominated crack propagation
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Fig.6 Distribution of stress and matrix pore pressure under different perforation spacing after fracturing
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left) under different perforation spacing (translate the fractures on the leftside under three kinds of

perforation spacing to the same point)
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