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SumMmARrY. — In this paper the Rayleigh wave equation has been
simplified to two simple equations, the bifurcation point being the ratio
of shear to longitudinal wave velocity. The purpose of the study is to ob-
tain the phase velocity without being involved into the solution of six degree
equation when the constants of the media are known.

RiassunNto. — In questa nota I'equazione delle onde di Rayleigh &
stata ridotita a due semplici equazioni, il eui punto di intersezione rappre-
senta il rapporto fra la velocitd delle onde superficiali (trasversali) e quella
delle onde longitudinali. Scopo dello studio ¢ di ottenere la velocitd di
fase, quando le costanti dei mezzi sono conosciute, evitando cosi di risol-
vere un’equazione di sesto grado.

1. INTRODUCTION

It is shown in treatises on theory of elasticity that two types of
wave motion are propagated in an isotropic homogeneous and un-
bounded elastic medium. These are the longitudinal or the compres-
sional (P) waves and the transverse or the shear (S) waves. Their

/
Ly

velocities are respectively given by and where 2, u

are Lame’s constants of the media and o is the density. In any media
the P waves travel faster than the § waves. All the earthquake re-
cords show the presence of surface waves in addition to these.
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The surface waves comprising the Rayleigh and Love waves are
distinguished from the bodily P and S waves in being more or less
confined to the surface. Thus, their amplitudes decrease very rapidly
with depth below the surface. Tt has always been the necessity to
obtain the phase velocities of surface waves in order to analyse the
behaviour of these waves in any media. In this paper the authors
have paid particular attention on the Rayleigh type of wave only.

2. FTORMULATION OF THE PROBLEM AND (ONCLUSION

The well known Rayleigh wave equation is (1.2):
£2(80— 88 + £ (24 —1607) + 16 (p-— 1] =0 [1]

¢ b . .
where & = s and 5 = —, ¢ is the phase velocity of Rayleigh wave in
a

elastic media and # is the ratio of shear wave velocity to compres-
sional wave velocity. « and b are the longitudinal and shear wave
/o

s L 2u + 4 N

velocities in the media given bv a = 1/ - ——-and b= |/ . From
4 0

equation [1] we see that one root of £ is zero but this gives phase velo-
city equal to zero and hence is of not use.

i

Therefore from [1] we obtain

fo— 85 + £2 (24— 1602) + 16 ()2 — 1) = 0 [2]

We may write it as

7% (16 — 16£2) + &6 — 8% + 2462 — 16 —= 0

or
j — 24k2 41—
"= & 16 ?1 ii:i) i (3}
Therefore
16 — 24&2 4 84— &6 (4]

16 (1 — &)

Since ¢ is always less than b, & is always less than unity.
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From [4] we can obtain a plot of 5 versus

We can also solve the equation [2] for & for different values of .
A simple computer program was written for this and the results were
obtained.

Maximum value of » has been taken as 0.70 because for » higher
than this, Poisson’s ratio becomes negative and no material yet has
been obtained with negative Poisson’s ratio (3).

Table 1

= 0.95529

Y § & ¢
0.00 0.95529 0.00
0.05 0.95520 —0.00009
0.10 0.95465 —0.00064
0.15 0.95393 —0.00136
0.20 0.95274 —0.00255
0.25 0.95111 —0.00418
0.30 0.94904 —0.00625
0.35 0.94634 —0.00895
0.40 0.94286 —0.01243
0.45 0.93835 —0.01694
0.50) 0.93249 —0.02280
0.55 0.92473 —0.03056
0.60) 0.91416 —0.04113
0.65 0.89936 —0.05593
0.70 0.87789 —0.07740

In order to make the first value equal to zero, & = 0.95529 has been
subtracted from each value. A log-log plot is obtained for (£ — &) vs
1 (see fig. 1).

For 0 < # < 0.40 we get one straight line and for values
0.40 < < 0.70 we get another straight line. Bach straight line will
give an equation of the type y = k wsee i.e § — & = k n*ee. Txact results
are obtained by adjusting the values of constant k.

From graph
for 0 < <040
& = 0.95529 — (0.10 + 0.05%) 52275 [5]

and for 0.40 < 5 < 0.70
& = 0.95529 — (0.12 + 0.109) n2-# [6]
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Therefore for 0 <5 < 0.4
¢ = 0.95529 b — (0.10 4+ 0.57) bn2-275 [7]

and for 0.4 < 5 < 0.7
¢ = 0.95529 b — (0.12 + 0.10») bn2-83 [8]

Fig. 1 — Reduced Rayleigh wave equation.

Iiquations [5] and [6] or more practically [7] and [8] are reduced Ray-
leigh wave equation and these give results correct to third decimal
place.

A42u
given values and hence the phase velocity can instantly, be obtained.

It can be noted that the phase velocity variation in both of the
zones on 7 i.e 0 <7 << 0.4 and 0.4 < 5 < 0.7 is different.

It is expected that such equations will help in the analysis of
Rayleigh wave under certain strict boundary conditions. Also, in
order to analyse the Rayleigh wave in anelastic media, where the
dissipation accompanies vibration, equations of these two type will
help in obtaining the numerical solution of the problem.

The values of b = I/ # and ) = are calculated from the
0
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