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Abstract :

The impact of rockfall on bridges is a complex nonlinear dynamic problem, posing significant
challenges for bridge anti—collision design. To address this issue, a coupled discrete element—finite
element (DEM-FEM) numerical method was employed to establish a rockfall-bridge—soil interaction
model, and its accuracy was validated through model experiments. Using this numerical model, the
entire process of the Chutiegua Bridge being impacted by rockfall was successfully simulated, and the
damage levels of bridge piers were quantitatively analyzed based on rockfall impact velocity, impact
height, and fracture strength. The results showed that when the rockfall velocity is between 4.5m/s and
5.5m/s, the bridge piers suffer moderate damage, and traffic should be restricted; when the velocity
exceeds 5.5m/s, the piers experience severe or total damage, and traffic should be prohibited. When
the impact height is less than 0.36 times the pier height, the piers experience severe or total damage,
and traffic should be prohibited; when the height is between 0.36 and 0.6 times the pier height, the
piers suffer moderate damage, and traffic should be restricted. 3) When the rockfall fracture strength
is between 0.7MPa and 1.9MPa, the piers suffer moderate damage, and traffic should be restricted;
when the strength exceeds 1.9MPa, the piers experience severe or total damage, and traffic should be
prohibited. This study provides a reference for the prevention and design of rockfall disaster mitigation
for mountain bridges.
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