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Abstract:

an extended finite element method, in which a crack representation is explicit and independent of the mesh grid.

This paper proposed a numerical scheme to simulate the hydraulic fracture propagation in a frame by

The crack faces are treated as internal boundaries, which are opened and supported by hydraulic pressure. An
integral scheme is presented to an equal the hydraulic pressure as nodal forces. The interactive integral method is
used to calculate the stress intensity factor with the consideration of hydraulic pressure on crack faces. The
maximum energy release criterion is selected to determine the propagation condition and crack direction. The
corresponding code was prepared and used to simulate the non-planar propagation of a single hydraulic fracture
with a constant hydraulic pressure. The numerical results are compared with the lab test and the analytical model.
The results show that the numerical results of mode I have an excellent agreement with analytical results, in which
the maximum relative error is below 0.45%.
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Fig.1 Schematic of hydraulic fracturing problem

IR IR A i 2 BB KR 1. K1
ENSRERIIEEAN IR, REAEHERR ST R
HREEESY R HIN 252 717, k& i
JTitEN:

V-e+b=0 (1)
H IS LA K FR, N
c=C:E(U) 2)

b CONMMERBGENE; b NERIIME; EWU)
R . AR SOR 4% N KR AR A T,
M3 5771 A v R RN
o-n. =t fEI L
{a-n*z—a-nzp*z—pz;; b ®
I A PR G H REEEA IR T WA T S S AFAE,
WK A T B ARSI E . Kk, 7]
K 17 5 (0 DU 3 T 25 R AL A Kl 23 SR ko XL
¥ AR B U? . AR ARV,
kR
Ul={u"|u" e \u" =g fE T L},
V=" v e Ay =07E T I} (4)
AR 1 R AR I 4 R B P B BE VR 2R T T AN i
gk, WRPREThIRE, 1852 1P T RS TR
AN
Oz.[y\zs(vh):a(uh)dV—jV\z v bdV +

J.Z[[vh]]-(—p)-ndZ+J.Fu7-ndF (5)

Hop, [ = —v) s R s v 25T A
7. 3, VS FORAE ARG A, AT
— TR FR A A TG BT AR AR R s 5 R
HARRAED): 8 =TSN K E FESETEIED, &
o X T T2 RO BRI, 50U T
FIHET. (SR KK A1 2L B Th T

2 PESMBIKERERE

RAE A AE (AT LA ) AN IE LR AN 52 R X 45k
Wi#ar . I RA RITIERAE AN THE RIS 45
PO RTER ™, 383 51N A SR 3 o o 45,
Heaviside BfI% H(x)RRALIA Wi 2753, 2T UL
W BREL @) REBALAT SIS o JR oS i o 5 A
B 52 SR LT AT R BEAT b ] . fnlEl 2 P
s PRARITH R TR A AR R B o T, 4%
RETT. TR E T, HAaT =R ooty
SRGE R . XL T R SRR 20 50 D B N



71 2 125

R SRR TN SRAT KRR 3 T R

a0 mumses
" BRI A ] T
A GRS
2 YRAMRITH TSN R R R A
Fig.2 Element and node representation in XFEM
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Fig.3 Numerical integral of hydraulic pressure along crack
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