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Rockfalls pose a significant threat to infras-
tructure, human lives, and transportation rou-
tes in mountainous regions worldwide. Pro-
tective structures, such as rockfall nets, are wi-
dely employed to mitigate these risks by in-
tercepting falling rocks and dissipating their
energy. Accurate simulation of rockfall-net in-
teraction is therefore essential for the design
and optimization of these safety measures.
Existing simulation approaches often rely on
simplified models or computationally expen-
sive fully 3D representations. This thesis ad-
dresses the need for a computationally effi-
cient yet accurate modeling technique, focu-
sing on the specific challenges presented by
the highly deformable and potentially plastic
behavior of rockfall nets under impact.

The goal of this work is to develop and im-
plement an elastoplastic rod model for simu-
lating the behavior of rockfall protective nets.

Net elements will be modeled as rods, lever-
aging an existing contact library (e.g., COAL
[1]) for efficient contact computation. The pri-
mary focus will be the investigation and im-
plementation of suitable plasticity models for
rods.

This includes a comprehensive literature re-
view of plasticity models applicable to rods,
compare e.g. [2], analysis of existing frame-
works and their implementation of plasticity
in rods (e.g., the 4C framework[3]), and explo-
ration of rate formulations for plasticity. Fur-
ther tasks involve assessing the benefits of de-
coupled stress/strain quantities and investiga-
ting second-order cone formulations.

The implementation will be conducted within
a C++ framework, with a strong emphasis on
understanding and building upon existing for-
mulations.
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