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d Knowledge of the fracture characterization are
of benefits to reservoir engineers and geoscientists
to optimize reservoir and well performance.
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» Objective and values
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— Background

-Two existing fracture models

Fracture system: Crack Fracture system: Normal and
density , Aspect ratio tangential compliances S ,S«
Hudson’s model (1980): Schoenberg's model (1980):
penny-shaped cracks linear-dlip interface
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> Background

-Assumption of the long wavelength limit
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- Background

-Assumption of the long wavelength limit
Et = CyapSx Exn = (33558
1+Ey

Et
1+ Eq

Usze

— Ulle

Yth = E1/2, € = 2y, (1 — yp)En, O1h = 2Yp(Ey — E7)

Schoenbergand Douma, 1988
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Schoenberg, 1980
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— Theory of the linear slip interface

1) The discontinuity displacements

Uyq Uz1  Ozxa Ozz1

i =10 =50
X1 X2 X+YZX Non-welded

> ST B e N YR B N L5 § i Vel
Uzg = Ugzp = 9,0z Ux2 Uzp  Ozx2 Ozz2
2) The continuity stresses
Ozx1 = Ozx2 0.4+ =05

du.  du du du
e = l-l(a—xz + OZX) Ozz = A aXX + (A +2p) azz

Schoenberg, 1980
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— Theory of the linear slip interface

1) The discontinuity displacements

Uyq Uz1  Ozxa Ozz1

i =10 =50
X1 X2 X+YZX Non-welded

> ~ 11— — 1 1 —— interface
U1 —Uzz = () Uy U9 Ozx2 0722
2) The continuity stresses
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(Korn and Stolk, 1982.
Slawinski and Krebes , 2002)
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"> FD scheme of the linear slip interface
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"> FD scheme of the linear slip interface

U = -UG + 205,
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> Inversion method of the linear slip interface

P P ~ R, + LmeRmn + iwSyRX,

= (iwSX(i) + iwSyN(i))

+(A®D) + iwSxA*(Q) + iwSyAN ()7,
+(B(i) + iwSxB*(i) + iwSyBN()rp
+(C(0) + iwSxC*() + iwSyCN (D)),
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> Inversion method of the linear slip interface
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> Applications
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> Applications

Model1-Reflection Model2-Reflection Model3-Reflection
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Model 1 Vs Reflectivity

Model 1 Vp Refictivity
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> Applications

Model 2 Vs reflectivity x10* Model 2 Vp reflectivity x10™
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> Applications

Model 3 Sx

Model 3 Sn x 102
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» Conclusions

The fracture as a linear slip non-welded contact interface has been studied
and simulated.

The reflection of the fractured media (model 2) is considered as a combination
of the reflections causing an impedance contrast and a discontinuity
displacement of the fracture.

The new AVO inversion method can solve for not only the conventional
elastic velocity reflectivity, but also some of elastic parameters related to the
fractures.

Inverted fracture parameters contribute to the analysis of the reservoir
permeability characterization and SAGD recovery.
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