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Abstract: To solve the problems of traditional shotcrete, such as high rigidity, poor ductility, and easy cracking and failure during
seismic activities, a new type of flexible concrete material was developed. Based on a new type of flexible shotcrete mixed with
polypropylene fibers and bentonite and taking the Ludian Hongshiyan landslide as a prototype, a comparative shaking table test of
slopes protected by new - type concrete (NC) and ordinary concrete (OC) was carried out. The dynamic response and damage
evolution mechanism were analyzed. Under seismic loading, the natural vibration frequency of the slope protected by NC changed
less and was more stable than that of the slope protected by OC. Hilbert-Huang analysis shows that the energy response of the
slope protected by NC was significantly distributed at the main frequency of the seismic wave. In contrast, the energy of the slope
protected by OC was concentrated nearly at the natural vibration frequency. The marginal spectrum energy further revealed that the
damage initiation time of the NC slope was delayed, the energy dissipation process was more stable, and the structural integrity
was better maintained under strong earthquakes. The new -type concrete significantly improves the seismic performance of slopes

by enhancing the interface coordination and energy-dissipation capacity. It provides a technical approach with stronger ductility and
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better damage resistance for the prevention and control of shallow landslides in seismic areas.

Key words: new-type concrete; slope protection; large-scale shaking table test; dynamic failure characteristics; natural vibration

frequency; marginal spectrum energy; engineering geology.
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Table 1 Concrete mix proportion design scheme
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Table 2 Physical and mechanical properties of concrete

S PR TR 5 PP B AT PR i 5l 45 M A 0 (B o
(MPa) (GPa) (MPa) (mm) (MPa)
HaEIRE L (0C) 23.3 18.6 1.78 0.29 1.58
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Fig.1 Failure characteristics of new concrete
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Table 3 Main similarity constants of model test
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