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Shear wave seismogram in different stress regimes
a) 0.16MPa b) 0.36MPa c) 0.56MPa
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Model M2
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Model M3
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Study Objectives

e To explore the effect of different fluids on seismic
response and consequently anisotropy in an inherently
anisotropic medium.

e To compare predictions of various theories of wave
propagation in fractured media to lab measurements.




Constituent Materials:

e Resin

* Plexiglass
(polycarbonate)
* Copper tubes

Model Dimensions = (296.9 X 296.7 X 131.6) mm




(a)Copper tubes

(b)Plexiglass/polycarbonate
stack

(c)Grooves or scratches
between stacked plexiglass

(d)Isotropic background resin

Volume fraction/ratio of
fractures plexiglass area
to composite model =

0.12 : 0.88
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Sample Description — Fractured area

e Fractured area is made up of 95 scratched plexiglass
sheets each 1.1 mm to 1.3 mm thick

e (Grooves or scratches on the sheets are 0.1 mm to 0.2
mm deep (on both sides)

e Fractures/scratches are randomly placed and run in all
directions on the sheets

e Source-receiver transducers with dominant frequency
100kHz (dominant A ~ 30 mm) was used in all
experiments




Physical properties of Isotropic resin ~ Vp = 2540m/s
(background medium) Vs = 1250m/s
Density p =1.22 g/cc
Vp/Vs =2.032
Poisson’s ratio o = 0.340
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Physical properties of scratched or fractured plexiglass
stacks(cracked medium)

Estimated from
Y =0.39 travel time and
anisotropic

Vp (matrix) = 2300m/s €=0.35
Vs (matrix) = 1320m/s
Density (matrix) p =1.188 g/cc 6 =0.007
Vp/Vs (matrix)= 1.742 Porosity ¢ = 2.5 % measurements

Poisson’s ratio o (matrix) = 0.254 (Thomsen, 1995)
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Physical properties of whole sample/model
(composite medium)

€ =0.22

Y =0.21

6 = 0.051
Porosity ¢ = 2.5 %
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Source transducer
Receiver transducer

)

) =
B et I
i

-» i
(0
V"h,‘-. & L ;

Axis of 5 v .

pm- - Azimuth 9o0°
symmetry S e

' : - 'Y | source

\/ | receiver




1748

1995 8

2246

2496 = = -,
2745 s

2995 = =
3248 j_ Vj,

3495 J—

3746 -

5 arimuth

All travel time and distance/offset measurements are scaled by a factor of 10,000




Gas saturated
Vnmo =2131 m/s

Water saturated
Vnmo =2372 m/s

conditions




—=a— Gas Saturated
—eo— \Water Saturated




m— Vs (fast)
m— Vs (slow
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