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Abstract

Flexible barriers are used as protection structures widely against rockfall hazards, especially in
mountainous areas. In the field conditions, the barriers are prone to be impacted repeatedly by falling
rocks. The ring net panel, as a key component of flexible barriers, takes most risk of repeated impact
loading. To study the failure behaviors of the flexible ring net panel in response to repeated impact
loading, Generalized Incremental Stress State Dependent Damage Model (GISSMO), providing a
framework within LS-DYNA where the user can define failure parameters, is used for accurate
predicting the material damage and failure. In order to guarantee the efficiency and accuracy of
calculation, Hughes-Liu beam element model was introduced for ring net panel analysis. In addition,
both quasi-static tests for single steel wire in uniaxial tension and dynamic tests for ring net panel
under repeated impact loading were carried out. The trajectory and acceleration response of falling
stone over whole impact process were recorded by high-speed camera and acceleration sensor
respectively. Experimental evidence shows that GISSMO model is able to reproduce the damage
initiation and evolution of ring net panel accurately. Damage accumulation of ring net panel under
repeated out-of-plane impact is significant. As the impact energy level increases, the performance
degradation of ring net panel is distinct.
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