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Abstract: In order to study the response characteristics of dynamic soil pressure along elevation and
the sliding surface under earthquake action, the X-direction and Z-direction seismic waves are input in-
to large-scale shaking table test. The input degree increases gradually until the slope failure. Then anal-
ysis the maximum value characteristic about the dynamic soil pressure of five soil pressure sensors
along the sliding surface and elevation, and the EL. waves loaded in X direction and Z direction are de-

composed by using the energy extraction tool based on wavelet transforming. Then analysis the dynam-
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ic response characteristics in different frequency bands.Then analysis combination response characteris-
tics about the peak value of acceleration and dynamic soil pressure. The results show that: (D The soil
pressure increases non-linearly along the elevation and the sliding surface. The stress of soil near the
sliding surface is influenced obviously by waves which loading in X direction, then the stress of the soil
near the top surface is influenced obviously by waves which loading in Z direction.Furthermore , when
loading Z direction waves the amplification trend of soil pressure along elevation is more obvious than
loading X direction waves. @ When the acceleration peak value is 0.6 g, the soil begins to slide down-
ward. The occurrence of the continuous fracture surface, the sudden change of the dynamic soil pres-
sure peak value and the acceleration peak value at the same time can be regard as the evidence about
the failure of slope. @ Extracting the energy of each frequency band is based on the energy extraction
tool based on wavelet transforming.To indicate that the energy ratio of the first frequency band is over
95% , which show that the soil response is the most intense in the first frequency band, the Loess Slope
has the function of filtering the high frequency part of the seismic waves.So this phenomenon should be
considered as one of the factors in the protection design.

Keywords: dynamic earth pressure; shaking table; sliding surface; elevation; wavelet transform; en-

ergy extraction
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Fig.1 Schematic diagram of the shaking table model
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Table 1 Similarity relations in the shaking table tests
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Table 2 Physical and mechanical parameters of the slope
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Fig.2 Sensor layout of the shaking table model
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MPa MPa ) MPa  (kNem °)
W+ 17 0.014 25 45 19.10
BA 400 0.7 35 100 24.18
wa 125 0.924 40 300 25.30
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Fig.3 Loess slope model after completion of filling
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Fig.4 Acceleration time-history curve of EL-Centro wave
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Table 3 Loading scheme in the tests

TH i B /g NEE Ty )
1 EL-Centro i 0.1 X
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5 EL-Centro i 0.4 X
6 EL-Centro JIf 0.4 Z
7 EL-Centro i 0.6 X
8 EL-Centro Jif 0.6 Z
9 EL-Centro JIf 0.8 X
10 EL-Centro Jif 0.8 Z
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Fig.7 Crack development at the slope side when the load is
0.6g in the X direction

589



B8z 0.6g Z i i 24 K 7
Fig.8 Crack development at the slope toe when the load is

0.6g in the Z direction
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Fig.9 Changes of soil pressure with elevation
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Fig.10 Changes of soil pressure along sliding surface
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Fig.11 Amplification factor along elevation
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