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Physical modeling of anisotropic domains:
Ultrasonic imaging of laser-etched fractures in
glass

(Geophysics, 2013 )
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Geologic Age
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Water Saturation
(clay-bound)
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Thickness (feet)
Pressure (psi)
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Artificial fractures

Worth Basin. Modified after Burna and Smosna, 2011
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100 to 120 deg
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interbeds

Oriented in the
direction of
minimal stress
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Barnett Shale - Forward Modeling Project
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Experimental study of the influence of fluids on
Constituent Materials: seismic azimuthal anisotropy.

e Resin

* Plexiglass (polycarbonate) Bode Omoboya

J.J.S de Figueiredo

Nikolay Dyaur
Robert. R. Stewart




All travel time and distance/offset measurements are scaled by a factor of 10,000
Gas saturated
Vnmo =2131m/s

— | ey
NMO corrected gather at 30° azimuth at gas and water saturated
conditions

S-Wave Velocity in Z (3) Direction

% % Vs Fast Glycerin
860||*—* Vs Slow Glycerin

@@ Vs Fast Distilled Water

@-® Vs Slow Distilled Water

8%8as 50% Liquid
Saturated Saturated

100% Liquid
Saturated

—h— Air
—a— Water
—— Glycerol
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5 Anisotropy

2 <’ e = Nnr?h 5
B 1%4 %
& Hudson, 1981 |
2 S e Model M1 E
% - Reference Model ;
< - rf.:

: Model M2 ‘:3

i = Crack Density = 4.5 % 3
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X k’i‘@\ Crack Density = 4.0 % | Shear wave anisotropy from aligned inclusions:
ultrasonic frequency dependence of velocity and
attenuation
(Geophysical Journal International, 2013)
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