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SH waves across a column sandwiched 10 an
inhomogeneous medium

Ul\IES H K UMAR I

h~urukshtlrn University, Kurukshetra

ABSTRACf. The propagation of love waves across a vertica l oolumn sandwiched in a medium of different
properties has been studied. Three different models are considered: (;) an infinite column in a semi-Infinite
medium. (ii) a column in a layer resting over a rigid bottomand (Iii) a column in a layerresting over a semi-infinite
elastic medium in weldedcontactwith it. In eachcase theelastic properties vary vertica lly but this variation is the
same both insideandoutside the column. Frequency equationshave been obtainedfor theregions insideandoutside
the columnand dispersion curves drawn. As expected the wa ve periods change as the waves pass into and out of
the column. Displacements in these regions have beenobtained and pres en ted graphicallyfor points in thefree sur.
face. Reflection and transmission coe fficients for normal incidence at vertical discontinuities have also been
obtained.

If we put

Let the elastic parameters of the medium be

(t .1)

The eq uation of sma ll motion of the SH-type is

2 ( () 1' )+ :J_( oJ') = (l' J'
():< I' 'J:< ()z I' ()z P () t'

where, iLz = () #J- ,
3:<

Eqn . (2. 1) reduces to :

1'\7' U+! [ tIl' (I'.' +1'.') - 1'« - l'a]U = p o;
(2 ' 3)

tried to obtain an approximate solution of the pro
blem by satisfying the bou nda ry conditions a t
vertical discontinuity as far as possible in the least
square sense. This is not necessary here as ours is
an exact solution -which satisfies the appropriate
wave equations in the various regions and the
boundary conditions at both the free surface and
the vertical interfaces.

2. Equation or motion andits solution.

T he geometry of the problem under consider a.
tion is shown in Fig. I. The configuration is re
ferred to a rectangular co-ordinate system with
z:axis dirccte~ downward and xy plane coinciding
'WIth the hori zont al free surface. \Vc specialize
to the two dimensional model in which the para
mters A, 1-' , P and the displacements are independent
of y-co-ordinate.

2.. Introduction

Th eoretical studies of love waves in a vertically
inhomogeneous medium have already been dis
cussed by ma ny investiga te-s. However, the effect
of lateral inhorngcnei ty on surface wave disper
sion has not been studied in sufficient details.
La teral inhomogeneity may also be discussed by
considering vertical discontinuities in the earth.
Sinha (1964), Alsop (1966) discussed reflection
and transmission of SH waves incident normally
at vertical discontinuity.

In this paper we discuss the propagation of love
wa ves in the following thee models:

(i ) An infinite column sandwi ched in a hal f
space of different elastic properties, the
vertical variation in the column and the
ha lf space being the same.

(ii) An infi nite column in a la yer over lying a
rigid bottom, the vertical va riation being
the same in the column and the layer.

(iii) T he sa me as (ii) with the half space
elastic and inhomogeneous.

Reflection and transmission coefficien ts for nor
mal incidence at vertical discontinuities have been
obtai ned a nd numerical calc ulations ma de for
models (i i ) an d (ii i) . Dispersion curves have been
drawn for the regions inside as well as outside the
column. Displacements in these regions have also
been obta ined and gra phica lly presented for points
in the free surface.

It may be observed a t the onset that, in a similar
problem Alsop (1966) has taken a number of modes
in the transmitted and reflected waves and has
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