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The Partition of Amplitudes for an BV-Wave by

Zoeppritz's lethod

Iin the figure shown, we have an inclident shear wave and
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~ Our problem ls

boundary conditions.
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incidence of & shear wave of velocity #

of incidence of the generating compressional
refrogtion of the genersting compressional
refraction of the generaslted shesr wave of

$o £ind the amplitude ratios under speeifiec

Piret, let ue deduce the relations betweer

the different smplitudes in the usual manner (Macelwane 1.).
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e are desl i&g with plane waves in isgotroplie medis ond the
boundary surface between both medla is a plane. The snergy of
the incident wave iz parititioned among the generated waves.

f&@ dileplacament ¢ of the particle st %,y at the time t

n g, 5,
ig gliven by
y&mu + X o5

o = A lE-TEg
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ﬂ Pl 5 2 a r
where D = EF &ﬁﬁ T ie the period.

The symbol ¢ is used for the amplitude of the shear wave. The

dieplacements are given by the formulas?

al Por the incident compressionsl weve
i . _ ysing +xc05el )
CP = Aftp(r V'
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bl For the incident shesr wave
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e¢)  For the reflected compressional wave
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a) For the reflected shear wave

. _ _y~ainp - xcos
p = pePl T



3D
e) For the refracted compressionsl wave
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£ Por the refrascted shesr wave
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The componente of the dlepilaceument of the shear wave are

given by the follewing equations:
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gume of the normsl displacemente

S = 2



ol Bquality of the tangential displacements

zw = ZV&

o) Bouality of the sume of the normsl stresses
2-(v) = 2 (xy,

d)  Eguality of the sume of the tangential stresges soross

the interface

Z (x.y). = Z(X"}z

Substituting in (2) the values given by (1), we have for

the normal dieplacements
) . - ymm B +x eos Py |
Up= - B g be o fom
vp (t - LMY T Xeeex

Up = - C & Vi " cos o
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The condition lg at the interface X = O, and taklin
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secount the Snellls law:
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and applyling 2 w = Zu,, we obtain

”.B»sin@ - Cmou\-DMﬁ = ‘Ec,o;il -rFfu;ﬂ]f

Applying the boundary condition Zv, =Zy for tangential

displacemente we get

B con B + Cameyg + Dess P = Ed}/n»l -‘Fw.gT

For the ecuslity of the sumg of the normal stresses
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we get

Bsm 28 - CV cos 2p +Da&2ﬁ=—5wwaQ]’ﬁFf@_§ﬁ MQI
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For the boundary eondition of the equality of tangential

atrassep
PIES ) _ .
> uE) %] - = (a0~ x]
4, .
we get
k a
..Bm@ﬁe»cﬁmgq vasQP=E&fi,,@m2fl+ Ff&%mg}'
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Hence, the Zoeppritz'e equstions f@?n&ﬁ gV-lave grel
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The problem of the pregent investigation ieg to study the

gpecial ocase in which
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Bepeclally, we want to Tind the behavior of the relative

| amplitudes ratios §§~§g E aﬁﬁ.% of a BV-iave inecident in medium
I and transmitted from medium I to medium IX. As we assumed
%%%4%53 ;ﬁ « 1.10, 1t is clear that sin | becomes greater than
the unity for o« = 90°. Phyeically it would mean that the re-
fracted ray will cesse to exist beyond 90°, when the ineident
pay of the shear wave is 51° 45'. That leads to values imagin-

aries of the angle [ . Also for values of « for 7= 80°,

Gansagaaﬁﬁly the complex amplitudes are in the form {é +iq ).
Galoulated values of §¢ B+ § 804 § ave given in the following
tableg. They were plotted ae a function of the angle of inci-
dence of the BV-Wave P. |



TABLES



1) For /32:' 4]

Hesulte?

The Zoeppritz eguations take the forms
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Regultes:

8 = 11° g3
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h = 220 st
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For & = 30

Regulis:

P = 18° 48"
] = 18° 19
) = 33° 22°
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4} FPor o = 45
Regulisl
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7) For e = 90°
Hesultsd

B = 35° g0
T = 38° 56

. A N> 4
~0.57 + a.m% »@.@5;% «a.agg &
0.81 + g; N i:},mg «1.10 % +0.7688 =
0.92  -0.55§ +0.92F +0.45F +l.14F
~0.32 + 0,528 + 0.664F -0.26f =
% w 0,152 =0,0804 l§|a 0,152
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E s -0.025 ~0.0851 |§|= 0.086
% 2 “009&3’ ”@a@%@i l%lg 0.95&



For Y = 90°

p
Resultsl

sinp = 0.81

= 65° 80°
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