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Abstract: The relationships between the amplification of ground motion and the slope angle, the thick-
ness of soil layer and the impedance ratio between soil and bedrock under inclined SV waves for a
slope topography site are analyzed in this paper by the explicit finite element method. The study show
that when the slope angle was larger than 60°, and the soil depth larger than one-quarter of the slope
height, within twice the height of the slope from the slope crest, there exists an obvious amplification
area compared with the one-dimensional soil layer. In this region, the amplification factor increases
with the increase in slope angle and soil layer thickness, but decreases with the increase in distance to
the crest of the slope and the increase in impedance ratio between soil layer and bedrock. In this re-

gion, the basic frequency of topographical slope soil is between 0.8 and 0.95 times that of one-dimen-
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sional soil. When the slope angle was smaller than 45°, or the soil depth was smaller than one-quarter

of the slope height, the effect of the slope topography on soil amplification decreased significantly. At

the same time, an estimated relation between amplification factor and slope angle, thickness of soil

layer and impedance ratio in this area 1s fitted by the least square method using the numerical simula-

tion results. The results of this paper can provide some references for the selection of ground motion

parameters of the slope topography with the overlying soil layer.

Keywords: soil layer; slope topographic; basic frequency; amplification factor; amplification area
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Fig.2 Incident pulse wave and its Fourier spectra
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Fig.3 Horizontal amplification of observation sites at the crest and with distance to the crest of 1H, 2H and 4H
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Fig. 5 Transfer functions of observation site at the crest and with distance to the slope crest of H, 2H and 4H for models of slope
angle 20° and 90° with the soil depth of H/4,H/2,3H/4 and H
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Fig.6 Ratios of the basic frequency of the slope topographic soil layer to that of one-dimensional soil layer under models of differ-

ent slope angles and soil thickness
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Fig.7 Ratios of the amplification factors of the slope topographic soil layer to that of one-dimensional soil layer under models of

different slope angles and soil thickness
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