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Quantitative analysis of ground motion parameter of Lanzhou loessial sites
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Abstract: Based on the analysis of shear wave velocity characteristics of typical loess in Lanzhou region, including
Q3 and Q4 two different types of loess, the elementary wave velocity variation law with the increase of the soil layer
depth is obtained. And then, combining the results of dynamic triaxial test, using three time histories of ground
motion acceleration with the exceedance probabilities 62. 5% , 10. 0% and 2. 0% in 50 years related to the re-
search area, the characteristics of ground motion are analyzed for the Lanzhou loessial sites with different loess
property and thickness, applying the equivalent linear method of seismic responses for soil layers. Through the
study of peak ground acceleration (PGA) and characteristic period of the seismic response spectrum, the impact of
loess property and overburden thickness of loessial sites on earthquake ground motion is acquired. Consequently,
the influence of different loess and overburden thickness on earthquake ground motion can be drawn. The results
show that the acceleration magnified effect that is related to the overburden thickness, has an obvious nonlinear
characteristic. With the increase of the loess thickness, the amplitude magnification coefficient of PGA increases

gradually. Moreover, the property of loess has a relatively high impact on the magnification of PGA. The period of
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the seismic response spectrum of loess sites with different loess property have the same variation law with the in-
crease of the soil layer depth, presenting the Logarithmic variation characteristics. The period of the seismic re-
sponse spectrum gradually increased, while the growth rate decreased with the increasing overburden thickness.

Key words: loess; earthquake ground motion; peak ground acceleration; response spectrum
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Table 2 Dynamic shear modulus and damping ratios of different types of loess in Lanzhou regions
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e G/G, 0.980 0.930 0.875 0.735 0.620 0.275 0.103 0.053
Q3 A 0.010 0.015 0.033 0.047 0.078 0.132 0.180 0.224
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Fig. 1 Seismic response calculation model of soil

layer with different loess thickness
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Fig.2 Time histories of ground motion acceleration with Fig.3 Distribution of peak acceleration
the exceedance probabilities 10.0% in 50 years amplification coefficient
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Fig.4 Distribution of the period of the seismic response spectrum
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