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Abstract : In geological disaster protection projects in mountainous areas, flexible protection systems are prone to
various failure modes; however, research on their failure mechanisms and optimized design schemes
remains limited at this stage. This paper conducts field investigations at 11 project sites in Southwest
China, focusing on the failure modes and underlying mechanisms of protection structures under the impact
of slope disasters. The analysis reveals that common failure modes of such structures fall into four major
categories, with buckling deformation of steel columns occurring far more frequently than other failure
types. Slip locking at the boundaries is identified as the primary factor contributing to this phenomenon, and
corresponding structural optimization measures have been formulated based on these findings.
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