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ON DIE USE OF NUMERICAL INTEGRATION TO SOLVE 
SEISMIC WAVE PROPAGATION PROBLEMS 

D. PURKAYASTHA· AND RAMJ!SH CHANDBR·· 

INTRODUCTION 

. A major problem before seismologists, earthquake engineers andexplora­
tion geopbysici.ts engaged in seismic exploration is how to syntbesize 
seismograms for realistic eartb models. We reporl bere one of our expe­
riences in attempting such problems by evaluating tbe· integrals of the formal 
solutions numerically. 

The solution to the problem of generating syntbetic seismograms is required 
by seismologists to interpret the observed seismograms for deep earth atruc­
ture and tbe earthquake source and by exploration geopbysicists for sballow 
eartb structures in areas likely to bold economic deposits of minerals, notably 
petroleum. Earthquake engineers are interested in syntbetic seismograms 
for a number of reasons, cbief among wbicb is the need to predict ground 
motion to be expected over realistic earth models in response to eartbquake 
induced excitation so tbat suitable safety provisions may be incorporated 
economically in the design of important man-made structures. Although 
the recent trend in earthquake engineering is to represent observed ground 
motion using statistical models, deterministic synthetic seismograms should 
provide useful constraints. In support of this remark we cite the observa­
tion that strong ground displacements computed as functionl of time from 
observed accelerograms (see for example, Housner, 1970) are reasonably 
smooth. 

The first synthetic seismograms were produced by Lamb (1904) when he 
obtained the solution to the problem of transient IiDe and point explosive 
sources on the surface of an elastic solid half space, a highly simplified model 
of the earthquake lource as well as the earth. Lamb solved the boundary­
value initial-value problem using two Fourier transforms, one in a spatial 
coordinate and another in time. The difficulties arose in evaluating the 
inverse Fourier transforms after the initial and boundary conditions had been 

,plied. Lamb solved these integrals approximately ~ng residue theory. 
>ubsequently, Nakano (see Lapwood, 1949) and Lapwood (1949) examined 
the problem of buried sources and obtained synthetic seismograms from 
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