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Abstract

The article briefly reviews the research status, existing problems, and development direction of
slope engineering theory and practice from three aspects: slope stability analysis methods, slope
protection techniques, and slope reinforcement treatment methods. Although significant progress
has been made in the field of slope engineering, there are still many bottlenecks in the theoretical
system and technical application. In the stability analysis, the traditional limit equilibrium method
is not suitable for the complex three-dimensional slope and multi-field coupling effects, while the
numerical simulation method still has a large empirical dependence on the selection of material
constitutive parameters and boundary conditions, which leads to the deviation between the calcu-
lated results and the actual working conditions. In the field of protection technology, existing eco-
logical slope protection technologies generally have problems such as difficulty in quantifying the
reinforcement effect of plant roots and unclear attenuation mechanism of long-term service perfor-
mance, and the dynamic response law of flexible protection systems under extreme rainfall or
earthquake loads still needs to be further studied. In terms of reinforcement treatment, the coop-
erative working mechanism of the combined reinforcement structure has not been fully clarified,
and the creep characteristics and durability of the soil nailing support in the water-rich soft soil
layer still lack long-term monitoring data support, which restricts the fine development of the de-
sign theory. The current research results provide important guidance for slope engineering prac-
tice: the modular design of flexible protection system can significantly improve the emergency
treatment efficiency of landslide disaster; the successful application of the combined structure of
anchoring pile and soil nailing wall in the treatment of highway high slope verifies the technical and
economic advantages of the concept of graded reinforcement. The study of regional adaptability of
ecological slope protection technology provides a differentiated implementation plan for slope res-
toration in different climatic zones. It is suggested that the linkage mechanism of “monitoring, early
warning and treatment” should be established in the engineering design, and the slope health diag-
nosis system should be constructed through optical fiber sensing and InSAR technology, so as to
realize the paradigm change from passive management to active prevention and control.
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