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Dynamic centrifugal model tests on seismic subsidence of loess slopes under
earthquake action

SHAO Shuai', SHAO Sheng-jun'-2, LI Ning" 2, ZHANG Bin'
(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China; 2. Shaanxi Provincial Key Laboratory of
Loess Mechanics and Engineering, Xi'an 710048, China)

Abstract: The dynamic centrifugal model tests on the loess slope samples with geometric scale of 1 : 20, which are taken from
a typical slope in Lanzhou, are designed and carried out. The characteristics of seismic dynamic response, stability and
deformation of the loess slope are studied systematically. The results show that the acceleration amplification effect of the loess
slope increases nonlinearly with the slope height and reaches the maximum at the top of the slope. Under the action of strong
earthquakes, the failure of the loess slope shows that there is obvious subsidence at the top of the slope, and a large number of
fractures and fissures appear at the shallow stratum, shoulder and slope surface. Due to the seismic subsidence deformations at
the shoulder and surface of the slope and the development of the fractures and fissures in the slope, uplift deformation appears
at the middle and lower parts of the slope, and they move towards the direction of the slope surface. The potential slip surface is
formed by the development of fractures and fissures in the slope, which provides the conditions for the overall slip of the slope.
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Fig. 1 Loess landslide in Lanzhou area
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Table 1 Similitude ratios of parameters of shaking table in model

tests
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Table 2 Basic physical properties of loess samples
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Fig. 2 Preparation of slope model
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Fig. 5 Input seismic waves (peak acceleration of 0.2g)
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Fig. 6 Time-history curves of acceleration of slopes (PGA=0.3g)
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Fig. 7 Time history curves of acceleration of slopes (PGA=0.5g)
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Fig. 8 PGA amplification characteristics at landslide surface
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Fig. 9 PGA amplification characteristics at long section of slopes
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seismic waves with different amplitudes
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Fig. 12 Time-history curves of vertical deformation of slopes
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