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ABSTRACf 

The weighted residual method was applied to the problem of scattering and diffraction of plane elastic waves, 
in the form of antip1ane waves, by a soft alluvial valley of arbitrary shape on the surface of a two-dimensional 
half-space. In order to demonsttate the vemrtility of the method, it was applied to shallow and deep circular, 
elliptical, and rectangular alluvial valleys. Results obtained are quite similar to those obtained using available 
closed form solutions. It was shown that significant ground motion amplitudes, with respect to the amplitude of 
incident waves, occurred on the ground surface of or near the alluvial valley. Amplitudes were dependent upon 
the shape and depth of the valley, the relative properties of the materiaI in the valley and the smroundiog medium. 
and the frequency and angle of incidence of incoming waves. Surface amplitude profiles for the lower frequency 
incideot waves Were simple near the discootinuity with peak amplitudes that did not vary much from 2 except on 
the surface of the alluvium. As the frequency of the incident waves was increased, the amplitude profiles near the 
valley became more complicated with peak values exceeding 5 on the surface of the half-space adjacent to the 
valley and exceeding lOon the surface of the soft valley alluvium. 
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INTRODUCfION 

One of the many areas of earthquake engineering and seismological research has been the effect oflocal site 
conditions on ground motion. Among the local site topographies of interest are alluvial valleys located on the 
ground or half-space surface. In this paper, the problem of the scattering and diffraction ofincident SH waves by 
aD. arbitrarily shaped alluvial valley on surface of a two-dimensional half-space is studied. A nwnerical solution 
for the problem is appropriate as the boundary between the materiaI of the diseontinuity and the half-apace may 
be irregular, making it difficult to describe the sointion in closed form. The method of weighted residuals is 
implemented in order to study possible amplifu:ations and de-amp1ifications of displacements on the surface of 
the half-space adjacent to and within an alluvial valley. 

Currently, with respect to sub-surface discontinuities, closed form solutions exist fix" incident SH-waves for 
a cavity in an infinite space (pao and Mow, 1973), a circular cavity in a half-space (Lee, 1977) and an elastic 
tonnel and inclusion in a half-space (Lee and Trifunac, 1979). Among others, analytic solutions have been 
developed by Gregory (1967), Gregory (1970), Datta (1978), Dravinski (I 983a). Currently, with respect to 
surface discontinuities, closed form solutions for incideot SH-waves exist for a semi-<:ylindrical valley (Trifimac, 
1971), a semi-elliptical valley (Wong and Trifunac, 1974a), a scmi-cylindrical canyon (Trifunac, 1973), a semi­
elliptical canyon (Wong and Trifunac, 197 4b), a circular arc hill (Yuan and Men, 1992), a cylindrical canyon of 
circular arc cross-section (Yuan and Uao, 1994), a cylindrical alluvial valley of circular arc cross-section (Yuan 
andLiao, 1995), and a valley in a wedge shaped half-space (Sberifand Lee, 1997). Analyticalsolutionsexistfor 
a shallow circular alluvial valley subjected to incident SH-waves (Todorovska and Lee, 1991) and a shallow 
circular cylindrical canyon for P, SV, and SH-waves (Cao and Lee, 1989, 1990; Lee and Cao, 1989). Closed 
form solutions have been developed for the scattering and diffraction of P, SV, and SH-waves by a three­
dimensional alluvial valley (Lee, 1984) and a three dimensional spherical cavity (Lee, 1988). 

Several numerical approaches for the analysis and diffraction of SH-waves by an alluvial valley have been 
stodied. A combined fmite element and analytical technique was used for the scattering of plane SH-waves by 
arbitrarily shaped canyons (Shah et al., 1982), the three dimensional scattering of seismic waves by a cylindrical 




























