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ABSTRACT 

An algorithm was developed for the simuJation of 3-D elastodynamic wave propagation using 
displacement-stress relations. The parsimonious staggered grid scheme was adopted instead of the 
standard staggered grid scheme since it requires less computational memory. The double-<:ouple point 
sbear dislocation source was implemented into the numerical grid by using the. moment tensor 
components as the body force couples. Anelastic attmnation was incorporated in the modelliug by 
applying a simple attenuation function. Simulations of a baIf-space model for different grid sizes using a 
fixed amount of moment per unit volume are in accordance with the effective total moment used. 
Snapsbots of a layered model reveal the accuracy and stability of the scheme at different discontinuities. 
The effect of soil velocity on amplitude amplification and increase in signal duration was studied and 
results depict increase in amplification and duration with decrease of velocity in the surficial layer. 
Further, it was found that horizontal oomponents were more amplified as compared to the vertical 
component. 
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INTRODUCTION 

The site-specific strong ground motion (SGM) predictinn depends very much on the radiation pattern 
and the local site conditions. So, the SGM prediction, taking into account the energy released, 3-D 
radiation pattern, path effect and local site conditions, is of prime importance in earthquake eugineering. 
The stody of effects of local site conditions on the characteristics of the SGM has been and continues to 
be a field of active researcb, since high-frequency SGM is the least understood area due to the lack of 
ground motion records. The recent resean:hes in this area include the works of Anderson et aI. (1986), 
Mikumo and Miyatake (1987), Vidale and HeImberger (1987), Frankel and Vidale (1992), Olsen et aI. 
(1995), Boore and Joyner (1997), and Narayan (2000). In the past, seismic simulations were carried out 
by using explosive source (Vlrieux, 1986; and Olsen et aI., 1995). The explosive source simuJation is not 
physically realisable since it cannot explain the observed radiation patterns and is dominated by 
compreSsional waves. The succ:essful mrmerical implementation of doubJe..couple point source was 
presented by Vidal. et aI. (1987), Fnmkc.I and Vidal. (1992), Coutant et aI. (1995), Gtaves (1996), Pitarka 
(1999) and Narayan (2001). Although Vidale et aI. (1987) used the A1terman and KaraI (1968) procedure 
to generate double-couplc source, they have not paid any attention to numerical source description. The 
source implementation based on moment tensor fonnu1ation is relatively simpler and contains the 
complete source description (Aki and Richards, 1980; and Pitarl<a, 1999). 

3-D e1astodynamic wave equations were approximated using the parsimonious staggered grid 
approximation (Obminato and Chouet, 1997) and wnespondiug algorithm was developed. The double 
couple point sbear dislocation source with a particu1ar focal mechanism based on moment tensor 
formuJation (Aki and Richards, 1980; and Pitarl<a, 1999) was implemented into the numerical grid. The 
radial, transverse and vertical components of the radiation pattern for different focal mechanisms were 
computod. The different components of the ground displacement were computod using moment per unit 
volume for comparative stody, by varying the grid size of the finite difference cell Vacuum formulation 
was used at the free surfiIcc for stability. Spouge boundary condition was implemented on the model 
edges to avoid edge reflections (Israeli and Orsza& 1981). The effects of soil velocity were studied since 
they play an important role in the amplitude amplification, chauges in signal duration, frequency content 
and mode conversion. 


























