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The effect of initial stress and viscosity on the propagating love waves in a prestressed viscoelastic 

layer over a rigid half space is considered. It is shown that wave number group velocity and phase 

velocity are highly affected by initial stresses and viscosity. 

The Paper presents a study on Love wave’s propagation in a prestressed viscoelastic layer over 

laying a right half-space. The characteristic frequency equation is obtained and the variation of wave 

number with frequency under the combined effect of initial stress and viscoelasticity is analysed in 

detail. 
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ABSTRACT 
 

 

INTRODUCTION 

In the early 1900s the discovery of surface waves in a layer over a half-space for 

homogeneous isotropic medium by Love, about 100 years ago, many researchers have been 

studied extensively this problem for constant or variable velocity, rigidity and density. Most 

of the work has summarized in the book of Ewing et al (1957). 

Waves propagating through elastic medium carry lot of information with them which are 

useful in several fields engineering, seismology, environmental sciences, matter sciences etc. 

The signal when pass through the medium provides us minor /major characteristics, i.e. 

discontinuity present in it homogeneity or in homogeneity, isotropic or anisotropy etc. 

The study of Love waves is important to seismologist for its possible application in prediction 

of earth structure. The propagation behaviour of surface waves in a viscoelastic and 

anisotropic models is of great interest for the accurate inversion of the observed surface 

wave’s data. 

Schwab and Knopoff (1972) and Cramping and Taylor (1971) have shown that viscoelasticity 

and anisotropy have a considerable Influence on the propagation of surface waves. Gir 

Subhash and Gaur (1978) studied the propagation of Love waves in an anisotropic 

viscoelastic layer overlying a rigid half-space. The variation of the wave number with 

frequency under the combined effect of visco-elasticity and anisotropy is analysed in detail. 

Since the earth is an initially stressed body, it should be interesting to see how the velocity of 

Love waves is influenced by inherent initial stresses. Dey and Addy (1978) showed the effect 

of initial stresses on the frequency equation of Love waves in a visco-elastic medium 

overlying elastic half-space. They proved that the effect of viscosity is neglected, the phase 

velocity of Love waves decreases with increasing horizontal hydrostatic stresses. 
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In the present paper author is try derive the dispersion equation of Love wave in priestess 

viscoelastic layer over an elastic half space. He showed the effect of initial stress and 

viscosity on the wave number numerically and graphically. 
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FORMULATION OF PROBLEM  

 
Let us consider a prestressed voigt-type viscoelastic layer of thickness H overlying a rigid half-

space with constant normal initial stress along the horizontal direction. 
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ISOTROPIC VISCOELASTIC CASES (PUT 𝑃 = 0, R=1) 
 

It is clear from Table 1. That for a viscoelastic surface layer, the value of 𝐾𝐻 is smaller than 

its corresponding value for a perfectly elastic layer. The effect of viscoelasticity is therefore 

to decrease the wave number. 

ANISOTROPIC VISCOELASTIC CASE (PG 0, O G 0) 

Comparing the results given in the figure 2 and figure 3, it can be observed that where as the 

effect of initial stresses is to increase the wave number value and viscoelastic tends to 

decrease it. Two effects therefore counteract each other. Since the effect of viscoelasticity 

goes on increasing with frequency. 

 
 

 

 .5 .8 1.0 2.0 3.0 5.0 8.0 

 

n=0 

  KH(Q=0) 

KH(Q=50) 

0.6701 

0.2726 

1.0169 

0.2743 
1.2546 

0.2767 

2.4646 

0.3136 

3.6843 

0.3830 
6.1298 

0.5577 
9.8017 

0.8460 

n=1 
 

1.0204 

0.8163 

1.2752 

0.8165 

1.4718 

0.8167 

2.5819 

0.8199 

3.7638 

0.8301 

6.1779 

0.8898 

9.831 

1.0729 

 

n=2 
  

1.4918 
 

1.6765 
 

1.8305 
 

2.8019 
 

3.9180 
 

6.2730 
 

9.8919 

 1.3604 1.3605 1.3603 1.3617 1.3647 1.3864 1.4686 

n=3 2.0005 2.1417 2.2643 3.1028 4.1385 6.4130 9.9813 

 1.9045 1.9046 1.9047 1.9053 1.9068 1.9151 1.9512 

Table 1. 

 

 

Figure1. 
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Figure 2 

 

 

 

 
Figure 3 
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