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RAYLEIGH WAVES SPEED IN TRANSVERSELY ISOTROPIC MATERIAL 
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Rayleigh wave speed in transversely isotropic materiał is studied. A very simple technique 
is adopted to salve the secular equation. Speed in some transversely isotropic materials is 
calculated. 
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1. INTR0DUCTI0N

Waves propagated along the plane surface of elastic solid were first studied 
by RAYLEIGH [1], an explicit formula was obtained for wave speed. After that 
RAHMAN and BARBER [2] and NKEMIZI [3] derived the secular equation and 
a formula for Rayleigh waves speed respectively. A computer software MATHE­
MATICA was also used by some researchers, e.g. R0YER [4], to find exact values 
of the speed. PHAM and OGDEN [5], T!NG [6], DESTRA DE [7], OGDEN and PHAM 
[8], DESTRADE [9] have discussed the explicit secular equation and wave speed. 
Recently PHAM and OGDEN [10] presented the formula for Rayleigh wave speed 
in orthotropic elastic solids. 

The aim of this paper is to study the Rayleigh wave speed in a transversely 
isotropic materiał. We have found that the secular equation for a transversely 
isotropic materiał is exactły the same as that obtained by PHAM and OGDEN [10] 
for an orthotropic materiał if c44 is repłaced by C55.

2. B0UNDARY VALUE PROBLEM AND THE SECULAR EQUATI0N

Consider the semi-infinite stress-free surface of a transverseły isotropic mate­
riał. We choose the rectangułar co-ordinate system in such a way that the x3-axis 
is normał to the boundary and the body occupies the region x3 � O. 



324 A. REHMAN, A. KHAN, A. ALI

Following the paper by PHAM and 0GDEN [10] let us consider the plane har­
monie waves propagating in the x1-direction of the x1 X3-plane, with displacement 
components ( u1, u2, u3 ) such that 

(2.1) i= 1,3, 

Generalized Hooke's law for a transversely isotropic body may be written as 
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where Eij is the strain tensor 

(2.3) 
1 

Eij
= 

2
(ui ,j + Uj,i), i= 1, 2, 3,

O'ij is the stress tensor and Cii > O, i = 1, 3, 4; c11c33 - ci3 > O, which are the 
necessary and sufficient conditions for the strain energy of the materiał to be 
positive definite. 

By using the above equations one can write 

(2.4) 

0'11 = C11 U1,1 + C13U3,3, 

0'33 = C13U1,1 + C33U3,3, 

Equations of motion for infinitesimal deformation may be written as follows. 

O'ij,j = p Ui · 

In terms of displacements, these equations can be written as 

(2.5) 
C11U1,11 + C44U1,33 + (c13 + C44) U3,31 = pu·1, 

C44U3,11 + C33U3,33 + (q3 + C44) Ul,13 = pU3, 

The boundary conditions of zero traction, on the plane x3 = O, are 

(2.6) 0'3i = o, i= 1, 3 .  












