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KT model [Kuster and Toksoéz 1974] estimates the effective
bulk Kg7 and shear ug7 moduli as a sum of volumetric con-
tributions of the different inclusion geometries:
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where ¢, = me (%); K and p,, are the bulk and

shear moduli of the minerals, respectively. K; and p; are
the bulk and shear moduli of the inclusions, respectively; x;
is the volume fraction of each inclusion type multiplied by
the porosity; and the coefficients P and Q™ are coefficients
that include the type of inclusion shapes. For penny-shaped
cracks and spheres, these coefficients are given by [Walsh
1969; Kuster and Tokséz 1974; Berryman 1995]:

. Kn+2

P™ (spheres) = mff’pm (3)

Ki+3m,

i Mm +Cm
Q"™ (spheres) = ———— 4
P Wi +Cm ( )

. Km + ‘—Lp'
P (penny) = — S SM )

Ki+3u, + naPm
Q™ (penny) =

Ki+ 5 (1 + W)
K; + %Hi +JT(X[3m)

1 81y
-1+
5 4p; + (o + 2Bm)

(6)

where By = wm (%) and « is the aspect ratio of the

pennies. This model is based on isolated and idealized pore
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shapes by the assumption of no fluid flow between inclusions
(pores or cracks) so it can model the rock elastic properties at
high frequencies (ultrasonic). It also assumes randomly dis-
tributed, isolated and in small volumes inclusions. The inclu-
sion sizes are smaller than the wavelength. We simply calcu-
late Vp and Vp/Vs by:

Vp = /KKT+*/3“KT (7)
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where p = (1 — $)Km + ¢, K; is the bulk density and ¢ is the
total rock porosity.
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