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Difference of dynamic responses of soil-rock mixture slopes
with different rock contents based on shaking table test

XIE Zhou-zhou!, ZHAO Lian-heng"?3 LI Liang!, HUANG Dong-liang', ZHANG Zi-jian!, ZHOU Jing*
(1. School of Civil Engineering, Central South University, Changsha, Hunan 410075, China;
2. MOE Key Laboratory of Engineering Structures of Heavy Haul Railway, Central South University, Changsha, Hunan 410075, China;
3. Hunan Provincial Key Laboratory for Disaster Prevention and Mitigation of Rail Transit Engineering Structure,
Central South University, Changsha, Hunan 410075, China; 4. State Key Laboratory of Subtropical Building and Urban Science,
South China University of Technology, Guangzhou, Guangdong 510640, China)

Abstract: To address the limited comprehension of the dynamic response characteristics of soil-rock mixture (SRM) slopes, three
sets of large-scale shaking table model tests of SRM slope with different rock contents were designed and conducted based on the
similarity principle. The differences in dynamic response of SRM slope with different rock contents were systematically compared
and analyzed. The research results indicate that the acceleration response of SRM slopes under earthquake action conforms to the free
surface effect, that is, the acceleration amplification effect of the slope is significantly stronger near the top of the slope than within
the slope. However, the dynamic response of SRM slopes with different rock contents under sine wave excitation of different
frequencies is significantly different, this is due to the differences in the dynamic properties of slope structures with different rock
contents. Under seismic action, the dynamic earth pressure of SRM slopes with different rock contents increases continuously from
the shallow surface to the interior of the slope, but due to the different degrees of deformation and damage of the slope body, the
overall dynamic soil pressure response of slopes with different rock contents is different. Moreover, during the entire seismic wave

grading loading process, the sudden changes in dynamic soil pressure at different parts of the slope can serve as the basis for dynamic
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failure of the slope. As the rock content rises, the overall deformation of the slope under seismic action decreases gradually. For

instance, a slope with 20% rock content exhibits continuous sliding from shallow to deep layers, while slopes with 40% and 60% rock

content have relatively small deformation. A slope with 40% rock content only experience sliding of surface rock and soil, and a slope

with 60% rock content only experience peeling of shallow surface soil. This indicates that higher rock content reinforces the stability

of the SRM slopes.

Keywords: earthquake-induced landslide; shaking table test; slope engineering; soil-rock mixture; dynamic response
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Table 2 Physical and mechanical parameters of soil
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Table 3 Seismic loading condition of shaking table test
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