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do is based again on an assumption that the bulk moduli in the layers are always proportional
to the shear modulus so K = sy, for some fixed value of s > 0. For a given model, we can infer

from this condition that

rationB aB < oB (59)

= )

ratiop  1+4(1 —aB)/3s =

in agreement with the empiricial result from the synthetic data shown in Figure 1.

l..'o

R

Figure 1: Scatter plot illustrating how Gy varies over a physically sensible range of layered
isotropic media (see text for details) with 2700 distinct models and B =1 [see Eq. (58) in the
text for the definition of ratio,]. Blue dots are for & = 0.9, red for @ = 0.8, and green for
a = 0.5. Note, that in each case, all the points for a particular choice of a are bounded above
precisely by the value of . (A general proof of this empirical observation is currently lacking.)

To check the corresponding result for P-waves, we need to estimate §. Making use of (50),

15
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Figure 2: Compressional wave speed V), as a function of angle 6 from the vertical. Two curves
shown correspond to choices of Skempton’s coefficient B = 0 for the drained case (dashed line)
and B = 1 for the undrained case (solid line). The case B = 3 (dot-dash line) is used to model
partial saturation conditions as described in the text. The Biot-Willis parameter was chosen
to be a = 0.8, constant in all layers.
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Figure 3: Vertically polarized shear wave speed V;, as a function of angle 6 from the vertical.
Two curves shown correspond to choices of Skempton’s coefficient B = 0 for the drained case
(dashed line) and B = 1 for the undrained case (solid). The case B = 3 (dot-dash line) is used
to model partial saturation conditions as described in the text. The Biot-Willis parameter was
chosen to be a = 0.8, constant in all layers.
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- - - This Work
7.62f - — Linear Approx. [
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Figure 4: Compressional wave velocities as computed exactly from the dispersion relation (34),
by (34) using approximation (37) for A, and by the linear approximation (64). This layered
model is the same as in Figures 2 and 3 for the case B = 1.

27



1.8 :
— Exact

1.75¢ - - - This Work .
- — Linear Approx.

1.7} 1
1.65

—~ 16

@

£ 155

>(D

1.5
1.45
1.4

1.35

0 10 20 30 40 50 60 70 80 90
6 (degrees)

1.3 .

Figure 5: Shear wave velocities as computed exactly from the dispersion relation (35), by (35)
using approximation (37) for A, and by the linear approximation (66). This layered model is
the same as in Figures 2 and 3 for the case B = 1.
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