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Abstract

To investigate the dynamic response of a bedding slope under seismic action, a bedding slope model
with a slope angle of 45° and a strata dip angle of 30° was designed and fabricated. Numerical simu-
lations were carried out to analyze the dynamic response law and HHT characteristics of the slope,
and to study the instability mechanism and failure process of the slope. The test results show that
under seismic action, the slope exhibits an obvious “elevation effect” and “surface-proximity effect”,
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that is, the acceleration amplification factor of the slope body tends to increase with the increase in
elevation and horizontal distance. The weak plane is the weak point in the bedding slope, and the
upper part of the weak plane fails first. As the amplitude increases, a continuous sliding surface is
formed along the weak plane of the bedding slope. When the amplitude of the input wave reaches 4
g, the slope is completely destroyed. The Hilbert spectrum shows that the elevation has an amplify-
ing effect on the seismic wave energy and will amplify the intensity and frequency of the energy.
The deformation and failure of the bedding rock slope are mainly controlled by the weak plane,
manifested as upper tensile cracking and lower shearing. The research results have certain guiding
significance for the seismic design of bedding slopes under dynamic action.
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Figure 1. Numerical simulation model diagram (unit: m)
1. HEEBIERE (AL m)

o LT =

- ""-
"7.5 75 7.5 1.5
Al A2 A3 A4 A5

°
A0

Figure 2. Monitoring point layout map (unit: m)
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Table 1. Numerical simulation parameters
1. HEENSH

A EE(glem3)  PiRrinEE(kPa)  #PERE(MPa) R LE WEEEM() R Ji(kPa)
FEEUN 2.50 4.00 80 0.25 35 70
REFTH 2.30 0.8 20 0.35 20 50
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Figure 3. Numerical simulation boundary conditions (unit: m)
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Table 2. Test loading scheme
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Figure 4. Time history curve and frequency spectrum curve of Wenchuan wave
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Figure 5. Change law of acceleration amplification coefficient of slope
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Figure 6. Numerical simulation displacement nephogram: (a) 1 g seismic wave, (b) 2 g seismic
wave, (¢) 3 g seismic wave, (d) 4 g seismic wave
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Figure 7. Two-dimensional Hilbert energy distribution ((a) AQ, (b) A5, (c) A6, (d) A7, (e) A8 and (f) A9) of acceleration moni-
toring points in time-frequency domain under 1 g seismic wave. (Color change represents the value of seismic Hilbert energy)
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Figure 8. The plastic zone of slope under the action of 4 g seismic wave
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