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2- Extended Finite Element Method (XFEM)
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2-Finite Diffrence Method
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1- Partition of Unity Method (PUM)
2- Enrichment functions
3- Generalized Heaviside function

4- Cohesive crack
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1- discrete inter-element crack

2- discrete cracked element

£



- 4 adsl sl Ll ol i 5l oz clarloll 45 b i dele gz iy G ST ayles

>9)

D Y 65w syl —B-Y-¥

Ol 28 > gy ool j5b & oo &5 Sjgo oy sl d9ze 1) (s bl Laplell
3 st dsed 50 Gt AsS @ 5wkl e 097 (S loe,S alol 5 o)z Ko (Slo loe,S
Sy Gl ilwand @l |y sgame Ll [og, 5l el Casay 85 mlaw laylal ol 5l soliiw! s
S5 S5 T sl 0%, o el Vs slaglell sl (il s Setn b 4 oS5
Adgr A8l drawgd dgazme ladl yhg) drwed 31 L8 U Laojlu
9y ¢l Wb (rlple g 0 S5 e Job 0 (Swsnl sildae il )l YK laglll

355 1,8 colawl 0,90 500 o g, ol jer 4

T azdly ol )l glagy ol —5-Y-

&y 3l Glacgomme dlwg dgamme Hladl 2l jo Veliw U atugol obol> plaw Jow cpl o
Pedse Jol> plmla plare | (BB Gy Basb (no & 95800 Siluand ol Al ()l S
S0 S5 e b ol Gudate 4 (638 e g 00l Jow owdid Do 4 S 5 092y b ol g0
S5 Laml angp e 3 d9mme G e @ 3l @ She)y onl &5 Cel Gl gy Gl Sage et
D3 4 95 « NS b by S0 G s 50 il A1 50 L S S Cedge Sy ol
seo,S b lagloll gl 1y o3 sl )| wlgs g 00,5 (ot |) S5 yes 9 S8 pslome Slaplell Sibogs]
A5 o ool Hlas 5590

399z Sl Joo 3l (55 p 86 oS5 08 sl e slope b Ayl S5 Cunabye

88 rolaw b g aslive vgaome ledl e plea b wilgs oo S5 dix (ol salase (yuioren o0 adsl

1- singular element

2- enriched elements

o



s Jao st B

o )5 (8L gy -V-Y-Y

0,5 55 0,00 9529 kil )3 (50,55 S Jlaiml o5 sgamms lall 4 b 5l (BlE 50 by, onl 5
e S wams o &) (S35 S abaii ol jo a5 Gloj g ge iy pai bt olil 4z 0 b 5 2 (s,
o pbe ojlasl g,y cpl 50 o] co 992 g Sgliie (ol3] Wl yo bo)5 g0 Cdl> pl 40 Bigdh oo lox o2
o 5l KL @5 50 (6 g WS (oo i (S

Ao o i dgaome Gladl jo 1) S gilhand gl @liBw sl Jow (Y-T) S

g usse Sy (g, -Y-Y

& Ol by otey ol wdlbis | Jemilyins SWolae Jo sy gane Sy g, 65 4 5l Sua
Gl gy 9 aBlbpmend Sgaome Gloll By, il anng sgaome ledl (B9, sln laly Olye
Slall sy oo Sy & a5 wgasme slizl s gy ol Sl Rz ey 5l ey Tl
gae lodl (sLas o Llex e J15, 5590 55 adsl Sledlbl 5355 108 Ul el g yae | Sgamme
S YL AT e OYolee o j0 a5 Conl (Ses) (JKG ja L sgase ladl slalad cale jo oy
Sl (S o5 a9) o clo 655l sl Gl s Sleeds) sir O0E g 5 (93,5 e
bl s (99,5 58y s

WSl oo ez jlaiSl 4 by, (pl SYoles

s oS s 1 oS bgye Np Pal b T ity o Aol 0w S0 o oS 05 8

co,={x:N,(x)>O} (-Y)

! Differential equations

? Element partition method
? Partition of Unity Finite Element Method (PUFEM)
4 Region of support

> Basis function
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! Connectivity of the element
? Scalar valued function

* Galerkin

4 Stiffness matrix

° Sparsity

6 Singular
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Abstract

In this study initial and propagation of hydraulic fracture in saturated porous and
impermeable media was investigated. Partial differential equations of equilibrium and
continuity of fluid flow were resolved in affective stress analysis during boundary and
initial conditions. Interaction in different phases of porous media was considered by
using the main variable in the equation of equilibrium at continuity equation and inverse.
Since the differential equations governing the problem have same variables, so they were
resolved in a full couple manner. To solve the partial equations system, finite element
approach was used and differential equations converted to algebraic equations. To model
cracks, finite element shape functions were enriched by tip functions that represent the
behavior of surrounding area of tip fracture. Finally, by extraction of a new formulation
using the extended finite element method, integral equation field variables, including
displacement and pore pressure increments were discrete using the enriched functions.
For the discretion, a fully implicit approach was used. To review the model results, the
numerical results was compared with the FEM numerical results for one-dimensional
consolidation problem, and with analytical results for the problem starting pressure
hydraulic failure. Finally, problems related to hydraulic fracture analysis was investigated

in porous and impermeable media.

Key words: Extended Finite Element Method, Hydraulic Fracturing, Coupling, Tip Function,
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