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Abstract Due to its good deformation adaptability, anti-runoff mat slope protection is
gradually becoming an important technical path to balance ecology and safety in
channel engineering. However, there is still a lack of systematic quantitative
comparison between it and traditional concrete lining in terms of safety. This study
focuses on two types of structures : concrete lining and mesh lining flexible slope
protection. Based on the current water conservancy project specifications, a
calculation model is constructed to compare the safety of the two. In terms of
research methods, Autobank software is used to establish a channel anti-sliding
stability analysis model. The model is simple and the parameters are easy to obtain.
Compared with the finite element method that requires complex boundary conditions,
the model has higher practicability and operability in the preliminary design and rapid
safety evaluation of the project. The results show that both the concrete lining slope
protection and the anti-runoff net mat slope protection can meet the requirements of
the specification for anti-sliding stability. Among them, the anti-runoff net mat slope
protection shows a higher safety margin in the overall stability due to the fixed effect
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of the anchor system. The structure not only ensures the safety of the project, but also
provides support for the ecological landscape function of channel slope protection. The
simplified comparison model constructed in this study provides an efficient and reusable
quantitative method for the safety evaluation of flexible slope protection. The results can be
directly used for the comparison and selection of similar projects in the early stage, which
has practical reference value for promoting the development of water conservancy projects
in the direction of eco-friendly.

Keywords: Anti-runoff net mat slope protection; concrete lining; anti-sliding stability;
channel project; ecological slope protection
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